
Advance Java and J2EE –Module 1  
 

Jayanthi M.G , Associate Professor ,Department of CSE, Cambridge Institute of Technology. 
 

Module -1 

Enumerations,  Autoboxing, and Annotations(Metadata) 

Enumerations 

 Enumerations included in JDK 5. An enumeration is a list of named constants. 

It is similar to final variables.  

 Enum in java is a data type that contains fixed set of constants. 

 An enumeration defines a class type in Java. By making enumerations into 

classes, so it can have constructors, methods, and instance variables.  

 An enumeration is created using the enum keyword. 

Ex:  

 

enum Apple { Jonathan, GoldenDel, RedDel, Winesap, Cortland } 

 

The identifiers Jonathan, GoldenDel, and so on, are called enumeration 

constants.  

Each is implicitly declared as a public, static final member of Apple.  

 

Enumeration variable can be created like other primitive variable. It does not 

use the new for creating object. 

 Ex:Apple ap; 

 

Ap is  of type Apple, the only values that it can be assigned (or can contain) 

are those defined by the enumeration. For example, this assigns: 

 

ap = Apple.RedDel; 

 

Example Code-1 

 
enum Apple { Jonathan, GoldenDel, RedDel, Winesap, Cortland } 

 

class EnumDemo  

{  

public static void main(String args[]) 

{  

Apple ap; 

ap = Apple.RedDel; 

 System.out.println("Value of ap: " + ap);// Value of ap: RedDel 

 ap = Apple.GoldenDel; 

 if(ap == Apple.GoldenDel) 

 System.out.println("ap contains GoldenDel.\n"); // ap contains GoldenDel. 

 switch(ap)  

{ 

 case Jonathan: 

 System.out.println("Jonathan is red."); 

 break; 

 case GoldenDel: 

 System.out.println("Golden Delicious is yellow.");// Golden Delicious is yellow 
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 break;  

case RedDel:  

System.out.println("Red Delicious is red.");  

break;  

case Winesap:  

System.out.println("Winesap is red.");  

break; 

 case Cortland:  

System.out.println("Cortland is red."); 

 break; 

 } 

} 

} 

The values( ) and valueOf( ) Methods All enumerations automatically contain two predefined 

methods: values( ) and valueOf( ).  

Their general forms are shown here: 

 public static enum-type[ ] values( ) 

 public static enum-type valueOf(String str) 

  The values( ) method returns an array that contains a list of the enumeration 

constants. 

The valueOf( ) method returns the enumeration constant whose value corresponds to the 

string passed in str. 

Example Code-2:  

   enum Season { WINTER, SPRING, SUMMER, FALL } ; 

  class EnumExample1{   

  public static void main(String[] args) {   

  for (Season s : Season.values())   

   System.out.println(s);  

   Season s = Season.valueOf("WINTER"); 

    System.out.println("S contains " + s);  

  } }   
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Example Code-3 

class EnumExample5{   

enum Day{ SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDA

Y, SATURDAY}   

public static void main(String args[]){   

Day day=Day.MONDAY;   

  switch(day){   

case SUNDAY:    

 System.out.println("sunday");   

 break;   

case MONDAY:    

 System.out.println("monday");   

 break;   

default:   

System.out.println("other day");   

}   

}}   

 

Class Type Enumeration 

enum Apple { 

 Jonathan(10), GoldenDel(9), RedDel(12), Winesap(15), Cortland(8); 

private int price;  

 Apple(int p) { price = p; } 

int getPrice() { return price; } 

} 
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class EnumDemo3 {  

public static void main(String args[])  

{ Apple ap; 

System.out.println("Winesap costs " + Apple.Winesap.getPrice() + " cents.\n"); 

System.out.println("All apple prices:");  

for(Apple a : Apple.values()) 

 System.out.println(a + " costs " + a.getPrice() + " cents."); 

} 

} 

 

The Class type enumeration contains three things 

  The first is the instance variable price, which is used to hold the price of each 

variety of apple.  

 The second is the Apple constructor, which is passed the price of an apple.  

 The third is the method getPrice( ), which returns the value of price.  

 

When the variable ap is declared in main( ), the constructor for Apple is called once for 

each constant that is specified.  

the arguments to the constructor are specified, by putting them inside parentheses after each 

constant, as shown here: 

Jonathan(10), GoldenDel(9), RedDel(12), Winesap(15), Cortland(8);  

These values are passed to the parameter of Apple(),which then assigns this value to price. 

The constructor is called once for each constant.  

Because each enumeration constant has its own copy of price, you can obtain the price of 

a specified type of apple by calling getPrice(). 

For example, in main() the price of a Winesap is obtained by the following 

call:Apple.Winesap.getPrice()  
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Enum Super class 

 All enumerations automatically inherit one: java.lang.Enum.  

 Enum class defines several methods that are available for use by all enumerations. 

 

ordinal( )   

     To obtain a value that indicates an enumeration constant’s position in the list of 

constants. This is called its ordinal value, and it is retrieved by calling the ordinal( ) method, 

shown here: 

  final int ordinal( ) 

It returns the ordinal value of the invoking constant. Ordinal values begin at zero. Thus, in 

the Apple enumeration, Jonathan has an ordinal value of zero, GoldenDel has an ordinal 

value of 1, RedDel has an ordinal value of 2, and so on.  

compareTo( ) 

 To compare the ordinal value of two constants of the same enumeration by using the 

compareTo( ) method. It has this general form: 

final int compareTo(enum-type e)  

equals() 

 equals method is overridden method from Object class, it is used to compare the 

enumeration constant. Which returns true if both constants are same. 

 

Program to demonstrate the use of ordinal(), compareTo(), equals() 

enum Apple { Jonathan, GoldenDel, RedDel, Winesap, Cortland } 

class EnumDemo4  

{ public static void main(String args[])  

{ Apple ap, ap2, ap3; 

System.out.println("Here are all apple constants" + " and their ordinal values: "); 

 for(Apple a : Apple.values())  

System.out.println(a + " " + a.ordinal()); 
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ap =  Apple.RedDel;  

ap2 = Apple.GoldenDel;  

ap3 = Apple.RedDel; 

System.out.println(); 

if(ap.compareTo(ap2) < 0) System.out.println(ap + " comes before " + ap2); 

if(ap.compareTo(ap2) > 0) System.out.println(ap2 + " comes before " + ap); 

if(ap.compareTo(ap3) == 0) System.out.println(ap + " equals " + ap3); 

System.out.println(); 

if(ap.equals(ap2)) System.out.println("Error!"); 

if(ap.equals(ap3)) System.out.println(ap + " equals " + ap3); 

if(ap == ap3) System.out.println(ap + " == " + ap3); 

} 

} 

Wrappers Classes 

  Java uses primitive types  such as int or double, to hold the basic data types supported 

by the language.  

The primitive types are not part of the object hierarchy, and they do not inherit Object. 

 Despite the performance benefit offered by the primitive types, there are times when you 

will need an object representation.  

Many of the standard data structures implemented by Java operate on objects, which 

means that you can’t use these data structures to store primitive types.  

To handle the above situation, Java provides type wrappers, which are classes that 

encapsulate a primitive type within an object. 

The type wrappers are Double, Float, Long, Integer, Short, Byte, Character, and Boolean. 

These classes offer a wide array of methods that allow you to fully integrate the primitive 

types into Java’s object hierarchy. 
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Character: 

 Character is a wrapper around a char. The constructor for Character is 

  Character(char ch) 

 Here, ch specifies the character that will be wrapped by the Character object being 

created.  

 To obtain the char value contained in a Character object, call charValue( ), shown 

here: 

 char charValue( ) 

 Boolean: 

 Boolean is a wrapper around boolean values. It defines these constructors: 

 Boolean(boolean boolValue)  

 Boolean(String boolString) 

 In the first version, boolValue must be either true or false.  

 In the second version, if boolString contains the string “true” (in uppercase or 

 lowercase), then the new Boolean object will be true. Otherwise, it will be false.  

 To obtain a boolean value from a Boolean object, use booleanValue( ), shown here: 

 boolean booleanValue( ) 

  It returns the boolean equivalent of the invoking object.  

 

Integer Wrapper class example code: 

 Integer(int num)  

 Integer(String str) 

 

class Wrap  

{ public static void main(String args[]) 

 { 

   Integer iOb = new Integer(100); 
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   int i = iOb.intValue(); 

   System.out.println(i + " " + iOb);  

 } 

} 

This program wraps the integer value100 inside an Integer object called iOb. 

The program then obtains this value by calling intValue() and stores the result in i. 

The process of encapsulating a value within an object is called boxing. 

Thus, in the program, this line boxes the value 100 into an Integer: 

Integer iOb = new Integer(100); 

The process of extracting a value from a type wrapper is called unboxing. 

The program unboxes the value in iOb with this statement: 

int i = iOb.intValue(); 

AutoBoxing 

Auto boxing is the process by which a primitive type is automatically 

encapsulated(boxed) into its equivalent type wrapper 

 whenever an object of that type is needed. There is no need to explicitly construct an 

object. 

  Integer iOb = 100; // autobox an int 

 Auto-unboxing  

 Auto- unboxing is the process by which the value of a boxed object is automatically 

extracted from a type wrapper when it is assigned to primitive type value is needed.  

There is no need to call a method such as intValue( ). 

  int i = iOb; // auto-unbox 
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Example Program: 

class AutoBoxUnBox  

{ 

 public static void main(String args[]) { 

Integer iOb = 100; // autobox an int 

int i = iOb; // auto-unbox 

System.out.println(i + " " + iOb);  // displays 100 100 

} 

} 

Explain auto boxing and auto unboxing during method call 

class AutoBox2 {   

static int m(Integer v)  

{ return v ; } 

public static void main(String args[]) { 

Integer iOb = m(100); 

System.out.println(iOb);// 100 

} 

} 

 In the program, notice that m( ) specifies an Integer parameter and returns an int 

result.  

Inside main( ), m( ) is passed the value 100. 

 Because m( ) is expecting an Integer, this value is automatically boxed. 

 Then, m( ) returns the int equivalent of its argument.  This causes v to be auto-unboxed. 

 Next, this int value is assigned to iOb in main( ), which causes the int return value to be 

autoboxed. 
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Explain auto boxing and unboxing during expression evaluation 

Autoboxing/Unboxing Occurs in Expressions autoboxing and unboxing take place 

whenever a conversion into an object or from an object is required. 

This applies to expressions. Within an expression, a numeric object is automatically 

unboxed.  

The outcome of the expression is reboxed, if necessary. For example, consider the 

following program: 

class AutoBox3  

{ public static void main(String args[]) { 

Integer iOb, iOb2; int i; 

iOb = 100;  

System.out.println("Original value of iOb: " + iOb); 

 ++iOb; // auto unbox and rebox 

System.out.println("After ++iOb: " + iOb); 

iOb2 = iOb + (iOb / 3); 

 System.out.println("iOb2 after expression: " + iOb2); 

i = iOb + (iOb / 3); // auto unbox and rebox 

System.out.println("i after expression: " + i); 

} 

} 

++iOb; 

 This causes the value in iOb to be incremented.  

It works like this: iOb is unboxed, the value is incremented, and the result is reboxed. 

 Auto-unboxing also allows you to mix different types of numeric objects in an 

expression. Once the values are unboxed,the standard type promotions and conversions 

are applied.For example, the following program is perfectly valid: 

Integer iOb = 100; Double dOb = 98.6; 

dOb = dOb + iOb; // type promoted to double 



Advance Java and J2EE –Module 1  
 

Jayanthi M.G , Associate Professor ,Department of CSE, Cambridge Institute of Technology. 
 

System.out.println("dOb after expression: " + dOb); 

Integer iOb = 2; 

switch(iOb) {  

case 1: System.out.println("one");  

       break;  

case 2: System.out.println("two");  

      break; 

default:   

 System.out.println("error"); 

} 

When the switch expression is evaluated, iOb is unboxed and its int value is obtained.  

As the examples in the program show, because of autoboxing/unboxing, using numeric 

objects in an expression is both intuitive and easy. 

Autoboxing/unboxing a Boolean and Character. 

class AutoBox5 { public static void main(String args[]) { 

  Boolean b = true; // auto boxing boolean 

 if(b)  

 System.out.println("b is true");// auto unboxed when used in conditional expression 

  Character ch = 'x'; // box a char  

 char ch2 = ch; // unbox a char 

 System.out.println("ch2 is " + ch2); 

 }} 

 The output is shown here: 

 b is true ch2 is x 
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Annotations 

 Annotations (Metadata) Beginning with JDK 5, a new facility was added to Java that 

enables you to embed supplemental information into a source file. 

  This information, called an annotation, does not change the actions of a program. 

Thus, an annotation leaves the semantics of a program unchanged. 

 However  this information can be used by various tools during both development and 

deployment.  

 For example, an annotation might be processed by a source-code generator. The term 

metadata is also used to refer to this feature, but the term annotation is the most 

descriptive and more commonly used.  

  An annotation is created through a mechanism based on the interface. Let’s begin 

with an example.  

 Here is the declaration for an annotation called MyAnno: 

 @interface MyAnno { String str(); int val(); } 

  @ that precedes the keyword interface. 

  This tells the compiler that an annotation type is being declared.  

 Next, notice the two members str( ) and val( ). 

  All annotations consist solely of method declarations. 

  However, you don’t provide bodies for these methods.  

 Instead, Java implements these methods. 

  Moreover, the methods act much like fields.  

 An annotation cannot include an extends clause.  

 MyAnno(str = "Annotation Example", val = 100)  

 public static void myMeth() { // ... 

 Notice that no parentheses follow str in this assignment. 

What is retention policy ? Explain the use of retention tag. 

 A retention policy determines at what point an annotation is discarded.  

 Java defines three such policies, which are encapsulated within the 

java.lang.annotation. 

 RetentionPolicy enumeration.  
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  They are SOURCE, CLASS, and RUNTIME.  

 An annotation with a retention policy of SOURCE is retained only in 

the source file and is discarded during compilation. 

 An annotation with a retention policy of CLASS is stored in the .class 

file during compilation. However, it is not available through the JVM 

during run time.  

 An annotation with a retention policy of RUNTIME is stored in the 

.class file during compilation and is available through the JVM during 

run time.  

  A retention policy is specified for an annotation by using one of Java’s built-in 

  annotations: @Retention.  

 @Retention(retention-policy)  

   Here, retention-policy must be one of the previously discussed  

   enumeration constants.   

   If no retention policy is specified for an annotation, then the default 

   policy of CLASS is used. 

    The following version of MyAnno uses @Retention to specify the  

   RUNTIME retention policy.  

   Thus, MyAnno will be available to the JVM during program execution. 

   @Retention(RetentionPolicy.RUNTIME)  

   @interface MyAnno { String str(); int val(); } 

 

    

    

 import java.lang.annotation.*; 

  import java.lang.reflect.*; 

 // An annotation type declaration. 

  @Retention(RetentionPolicy.RUNTIME) 

  @interface MyAnno { String str(); int val(); } 

 class Meta { 

 // Annotate a method. 
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 @MyAnno(str = "Annotation Example", val = 100) 

 public static void myMeth()  

{ Meta ob = new Meta(); 

try { 

// First, get a Class object that represents // this class.  

Class c = ob.getClass(); 

// Now, get a Method object that represents // this method. 

 Method m = c.getMethod("myMeth"); 

// Next, get the annotation for this class. 

 MyAnno anno = m.getAnnotation(MyAnno.class); 

 System.out.println(anno.str() + " " + anno.val()); }  

catch (NoSuchMethodException exc)  

{ System.out.println("Method Not Found."); } 

} 

public static void main(String args[]) { myMeth(); } 

} 

The output from the program is shown here: 

Annotation Example 100 

This program uses reflection as described to obtain and display the values of str and val in 

the MyAnnoannotation associated with myMeth()in the Metaclass.  

MyAnno anno = m.getAnnotation(MyAnno.class); 

notice the expression MyAnno.class. This expression evaluates to a Class object of type 

MyAnno, the annotation.  

This construct is called a class literal. You can use this type of expression whenever a 

Class object of a known class is needed.  
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However, to obtain a method that has parameters, you must specify class objects 

representing the types of those parameters as arguments to getMethod( ). For example, 

here is a slightly different version of the preceding program: 

import  java.lang.annotation.*;  

import java.lang.reflect.*; 

@Retention(RetentionPolicy.RUNTIME)  

@interface MyAnno { String str(); int val(); } 

class Meta { 

// myMeth now has two arguments.  

@MyAnno(str = "Two Parameters", val = 19) 

 public static void myMeth(String str, int i) 

 { Meta ob = new Meta(); 

try { Class c = ob.getClass(); 

// Here, the parameter types are specified.  

Method m = c.getMethod("myMeth", String.class, int.class); 

MyAnno anno = m.getAnnotation(MyAnno.class); 

System.out.println(anno.str() + " " + anno.val()); }  

catch (NoSuchMethodException exc)  

{ System.out.println("Method Not Found."); } 

} 

public static void main(String args[]) 

 { myMeth("test", 10); } 

} 

The output from this version is shown here: 

Two Parameters 19 
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myMeth( ) takes a String and an int parameter. 

 To obtain information about this method, getMethod( ) must be called as shown here: 

Method m = c.getMethod("myMeth", String.class, int.class); 

Here, the Class objects representing String and int are passed as additional arguments. 

Obtaining All Annotations 

 You can obtain all annotations that have RUNTIME retention that are associated with an 

item by calling getAnnotations( ) on that item.  

It has this general form: 

Annotation[ ] getAnnotations( ) 

It returns an array of the annotations.  

getAnnotations( ) can be called on objects of type Class, Method, Constructor, and Field. 

Here is another reflection example that shows how to obtain all annotations associated 

with a class and with a method.  

It declares two annotations.  

It then uses those annotations to annotate a class and a method. 

Example code: 

import java.lang.annotation.*; import java.lang.reflect.*; 

@Retention(RetentionPolicy.RUNTIME)  

@interface MyAnno { String str(); int val(); } 

@Retention(RetentionPolicy.RUNTIME)  

@interface What { String description(); } 

@What(description = "An annotation test class") 

 @MyAnno(str = "Meta2", val = 99) class Meta2 { 

@What(description = "An annotation test method") 

 @MyAnno(str = "Testing", val = 100) 

 public static void myMeth() { Meta2 ob = new Meta2(); 

try { Annotation annos[] = ob.getClass().getAnnotations(); 
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// Display all annotations for Meta2. 

System.out.println("All annotations for Meta2:"); 

 for(Annotation a : annos) System.out.println(a); 

System.out.println(); 

// Display all annotations for myMeth. 

 Method m = ob.getClass( ).getMethod("myMeth"); 

 annos = m.getAnnotations(); 

System.out.println("All annotations for myMeth:"); 

 for(Annotation a : annos) 

System.out.println(a); 

} catch (NoSuchMethodException exc) { System.out.println("Method Not Found."); } 

} 

public static void main(String args[]) { myMeth(); } 

} 

The output is shown here: 

 All annotations for Meta2: 

 @What(description=An annotation test class) 

 @MyAnno(str=Meta2, val=99) 

All annotations for myMeth:  

@What(description=An annotation test method)  

@MyAnno(str=Testing, val=100) 

 The program uses getAnnotations( ) to obtain an array of all annotations associated with 

the Meta2 class and with the myMeth( ) method. As explained, getAnnotations( ) returns 

an array of Annotation objects.  

Recall that Annotation is a super-interface of all annotation interfaces and that it overrides 

toString( ) in Object.  
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Thus, when a reference to an Annotation is output, its toString( ) method is called to 

generate a string that describes the annotation, as the preceding output shows.  

The AnnotatedElement Interface  

The methods  declared in AnnotatedElement Interface  

1. getAnnotation( ) --- It can be invoked with method, class. It return the used 

annotation. 

2. getAnnotations( )  --- It can be invoked with method, class. It return the used 

annotations. 

3. getDeclaredAnnotations( ) -- It returns all non-inherited annotations present in the 

invoking object. 

4. isAnnotationPresent( ), which has this general form: 

    It returns true if the annotation specified by annoType is 

associated with the invoking object. It returns false otherwise. 

 

 

Default Values in annotation  

You can give annotation members default values that will be used if no value is specified 

when the annotation is applied. 

 A default value is specified by adding a default clause to a member’s declaration. It has 

this general form: 

type member( ) default value; 

// An annotation type declaration that includes defaults.  

 @interface MyAnno { String str() default "Testing"; int val() default 9000; } 

@MyAnno() // both str and val default  

@MyAnno(str = "some string") // val defaults 

 @MyAnno(val = 100) // str defaults 

 @MyAnno(str = "Testing", val = 100) // no defaults 

 Example: 

 import java.lang.annotation.*;  

 import java.lang.reflect.*; 

  @Retention(RetentionPolicy.RUNTIME)  
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 @interface MyAnno { String str() default "Testing"; int val() default 9000; } 

 class Meta3 { 

  @MyAnno()  

     public static void myMeth() { Meta3 ob = new Meta3(); 

 try { Class c = ob.getClass(); 

 Method m = c.getMethod("myMeth"); 

 MyAnno anno = m.getAnnotation(MyAnno.class); 

 System.out.println(anno.str() + " " + anno.val()); } 

  catch (NoSuchMethodException exc) 

  {  

 System.out.println("Method Not Found."); } 

 } 

 public static void main(String args[]) { myMeth(); } 

 } 

 Output: 

Testing 9000  

Marker Annotations   

A marker annotation is a special kind of annotation that contains no members. 

Its sole purpose is to mark a declaration. Thus, its presence as an annotation is sufficient.  

The best way to determine if a marker annotation is present is to use the method 

isAnnotationPresent( ), which is a defined by the AnnotatedElement interface. 

 Here is an example that uses a marker annotation. 

 Because a marker interface contains no members, simply determining whether it is 

present or absent is sufficient. 

import java.lang.annotation.*;  

import java.lang.reflect.*; 
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 @Retention(RetentionPolicy.RUNTIME) 

 @interface MyMarker { } 

class Marker { 

@MyMarker  

public static void myMeth() { Marker ob = new Marker(); 

try { Method m = ob.getClass().getMethod("myMeth"); 

if(m.isAnnotationPresent(MyMarker.class))  

System.out.println("MyMarker is present."); 

} catch (NoSuchMethodException exc) 

 { System.out.println("Method Not Found."); } 

} 

public static void main(String args[]) { myMeth(); } 

}  

Output 

MyMarker is present. 

public static void main(String args[]) { myMeth(); } 

} 

Built in Annotations 

Java Annotation is a tag that represents the metadata i.e. attached with class, interface, 

methods or fields to indicate some additional information which can be used by java 

compiler and JVM. 

 Built-In Java Annotations used in java code 

 @Override 

 @SuppressWarnings 

 @Deprecated 
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Built-In Java Annotations used in other annotations 

 @Target 

 @Retention 

 @Inherited 

 @Documented 

 

 

@Override 

@Override annotation assures that the subclass method is overriding the parent class method. 

If it is not so, compile time error occurs.Sometimes, we does the silly mistake such as 

spelling mistakes etc. So, it is better to mark @Override annotation that provides assurity that 

method is overridden. 

 Example: class Animal{  

   void eatSomething() 

   {System.out.println("eating something");}   

   }   

       class Dog extends Animal{   

   @Override   

   void eatsomething()  

   {  

   System.out.println("eating foods"); 

   }//Compile time error  }   

@SuppressWarnings  

 annotation: is used to suppress warnings issued by the compiler. 

 

 If you remove the @SuppressWarnings("unchecked") annotation, it will show 

warning at compile time because we are using non-generic collection. 

import java.util.*;   

class TestAnnotation2{   

@SuppressWarnings("unchecked")   

public static void main(String args[]){   

ArrayList list=new ArrayList();   

list.add("sonoo");   

}}   
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@Deprecated 

@Deprecated annoation marks that this method is deprecated so compiler prints warning. It 

informs user that it may be removed in the future versions.  

So, it is better not to use such methods. 

class A{   

void m(){System.out.println("hello m");}     

@Deprecated   

void n(){System.out.println("hello n");}   

}   

  class TestAnnotation3{   

 public static void main(String args[]){   

   A a=new A();   

 a.n();   

 }}   

 

Error message: Test.java uses or overrides a deprecated API. 

@Inherited  

is a marker annotation that can be used only on another annotation declaration. Furthermore, 

it affects only annotations that will be used on class declarations. @Inherited causes the 

annotation for a superclass to be inherited by a subclass. 

@Inherited 

public @interface MyCustomAnnotation { 

} 

@MyCustomAnnotation 

public class MyParentClass {  

  ...  

} 

public class MyChildClass extends MyParentClass {  

   ...  

} 

Here the class MyParentClass is using annotation @MyCustomAnnotation which is marked 

with @inherited annotation. It means the sub class MyChildClass inherits the 

@MyCustomAnnotation. 
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@Documented 

@Documented annotation indicates that elements using this annotation should be 

documented by JavaDoc.  

@Documented 

public @interface MyCustomAnnotation { 

  //Annotation body 

} 

@MyCustomAnnotation 

public class MyClass {  

     //Class body 

} 

While generating the javadoc for class MyClass, the annotation @MyCustomAnnotation 

would be included in that 

@Target 

It specifies where we can use the annotation. 

 For example: In the below code, we have defined the target type as METHOD which means 

the below annotation can only be used on methods. 

import java.lang.annotation.ElementType; 

import java.lang.annotation.Target; 

 

@Target({ElementType.METHOD}) 

public @interface MyCustomAnnotation { 

 

} 

public class MyClass { 

   @MyCustomAnnotation 

   public void myMethod() 

   { 

       //Doing something 

   } 

} 

If you do not define any Target type that means annotation can be applied to any element. 

@Retention is mention in earlier topic. 
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Module 2-The collections and Framework 

1. Explain brief about collection frame work. 

 The Java Collections Framework standardizes the way in which groups of 

objects are  handled by your programs.  

 The framework had to be high-performance. 

 The implementations for the fundamental collections(dynamic arrays, linked 

lists, trees, and hash tables) are highly efficient.  

 The framework had to allow different types of collections to work in a similar 

manner and with a high degree of interoperability. 

 Extending and/or adapting a collection had to be easy.  

 Mechanisms were added that allow the integration of standard arrays into the 

Collections Framework. 

 Algorithms are another important part of the collection mechanism. 

 Algorithms operate on collections and are defined as static methods within the 

Collections class.  

 An iterator offers a general-purpose, standardized way of accessing the 

elements within a collection, one at a time. Thus, an iterator provides a means 

of enumerating the contents of a collection.  

 Because each collection implements Iterator, the elements of any collection 

class can be accessed through the methods defined by Iterator. 

 

2. What are the recent changes to collection framework? 

  Recently,  the Collections Framework underwent a fundamental change that 

significantly increased its power and streamlined its use. The changes were the addition of 

generics, autoboxing/unboxing, and the for-each style for loop.  

Generics 

  The addition of generics caused a significant change to the Collections Framework 

because the entire Collections Framework has been reengineered for it. All collections are 

now generic, and many of the methods that operate on collections take generic type 

parameters Generics add the one feature that collections had been missing: type safety. 

Prior to generics, all collections stored Object references, which meant that any collection 

could store any type of object. Thus, it was possible to accidentally store in compatible type s 

in a collection.  

Doing so could result in run-time type mismatch errors. With generics, it is possible to 

explicitly state the type of data being stored, and run-time type mismatch errors can be 

avoided.  

Autoboxing/unboxing 

Autoboxing facilitates the Use of Primitive Types. 

Autoboxing/unboxing facilitates the storing of primitive types in collections. 

As you will see, a collection can store only references, not primitive values. In the past, if you 

wanted to store a primitive value, such as an int, in a collection, you had to manually box it 

into its type  wrapper.  
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 When the value was retrieved, it needed to be manually unboxed (by using an explicit cast) 

into its proper primitive type.  

Because of autoboxing/unboxing, Java can automatically perform the proper boxing and 

unboxing needed when storing or retrieving primitive types. There is no need to manually 

perform these operations. 

 The For-Each Style for Loop  

collection can be cycled through by use of the for-each style for loop. 

Earlier it was done with Iteratable interface. For each loop is easier than the earlier iterator. 

3. List  the Collection Interfaces? 

 The Collections Framework defines several interfaces. This section provides 

an overview of each interface. Collection enables you to work with groups of 

objects; it is at the top of the collections hierarchy. 

 Deque extends Queue to handle a double-ended queue.  

 List extends Collection to handle sequences  

 NavigableSet extends SortedSet to handle retrieval of elements based on 

closest-match searches. 

 Queue extends Collection to handle special types of lists in which elements 

are removed only from the head. 

 Set extends Collection to handle sets, which must contain unique elements. 

 SortedSet extends Set to handle sorted sets. 

4. Give the syntax of collection interface. Explain the methods present in collection 

interface. 

  interface Collection<E>  

   E specifies the type of objects that the collection 

   Collection extends the Iterable interface.  

   Iterating through the list cane be done through the iteratable interface. 

Methods in collection interface 

add   

 boolean add(E obj )  

 adds obj to the invoking collection.  

 Returns true if obj was added to the collection.  

 Returns false if obj is already a member of the collection and 

 the collection does not allow duplicates. 

                     addAll 

boolean addAll(Collection<? extends E> c ) 

     Adds all the elements of c to the invoking collection.  

    Returns true if the operation succeeded  

    (i.e., the elements were added). Otherwise, returns false. 
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clear 

           void clear( )  

              Removes all elements from the invoking collection.  

 

contains 

   boolean contains(Object obj )  

   Returns true if obj is an element of the invoking collection.  

   Otherwise, returns false.  

containsAll 

   boolean containsAll(Collection<?> c )  

   Returns true if the invoking collection contains all elements of c.  

   Otherwise, returns false.  

equals 

   boolean equals(Object obj ) 

    Returns true if the invoking collection and obj are equal. 

   Otherwise, returns false. 

hashCode 

   int hashCode( ) Returns the hash code for the invoking collection.  

isEmpty 

   boolean isEmpty( ) 

    Returns true if the invoking collection is empty. 

    Otherwise, returns false.  

iterator 

   Iterator<E> iterator( ) Returns an iterator for the invoking collection. 

remove 

    boolean remove(Object obj )  

   Removes one instance of obj from the invoking collection. 

    Returns true if the element was removed. Otherwise, returns false.  

 

removeAll 

   boolean removeAll(Collection<?> c ) 

    Removes all elements of c from the invoking collection. 
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    Returns true if the collection changed (i.e., elements were removed). 

   Otherwise, returns false.  

retainAll 

   boolean retainAll(Collection<?> c )  

   Removes all elements from the invoking collection except those in c.  

   Returns true if the collection changed (i.e., elements were removed). 

   Otherwise, returns false.  

size 

int size( ) Returns the number of elements held in the invoking 

collection.  

toArray 

   Object[ ] toArray( )  

 Returns an array that contains all the elements stored in the 

invoking collection. 

    The array elements are copies of the collection elements.  

   The array elements are copies of the collection elements.  

If the size of array equals the number of elements, these are returned in 

array.  

5. Explain the methods present in List  interface. 

List interface extends collection interface. It includes new method. Which are 

given below. 

 

 

void add(int index , E obj ) 

   Inserts obj into the invoking list at the index passed in index. 

   Any pre existing elements at or beyond the point of insertion are shifted up.  

boolean addAll(int index , Collection<? extends E> c ) 

 Inserts all elements of  C into the invoking list at the index passed in 

index .  Any pre existing elements at or beyond the point of insertion are shifted up. 

Thus, no elements are overwritten. Returns true if the invoking list changes and 

returns false otherwise. 

E get(int index )  

Returns the object stored at the specified index within the invoking collection.  

int indexOf(Object obj )  
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Returns the index of the first instance of obj in the invoking list. If obj is not an 

element of the list, –1 is returned.  

int lastIndexOf(Object obj ) 

Returns the index of the last instance of obj in the invoking list. If obj is not an 

element of the list, –1 is returned.  

ListIterator<E> listIterator( ) 

 Returns an iterator to the start of the invoking list.  

ListIterator<E> listIterator(int index )  

Returns an iterator to the invoking list that begins at the specified index.  

E remove(int index ) 

Removes the element at position index from the invoking list and returns the deleted 

element. The resulting list is compacted. That is, the indexes of subsequent elements 

are decremented by one. 

 E set(int index , E obj ) 

 Assigns obj to the location specified by index within the invoking list.  

List<E> subList(int start , int end ) 

Returns a list that includes elements from start to end –1 in the invoking list. 

Elements in the returned list are also referenced by the invoking object. 

6. Explain  Set Interface and set method:  

The Set interface defines a set. 

It extends Collection and declares the behaviour of a collection that does not allow 

duplicate elements.  

Therefore, the add() method returns false if an attempt. 

Set is a generic interface that has this declaration:  

interface Set<E>  

Here, E specifies the type of objects that the set will hold. 

The SortedSet Interface  

The SortedSet interface extends Set and declares the behavior of a set sorted in 

ascending order.  

SortedSet is a generic interface that has this declaration: interface SortedSet<E> Here, 

E specifies the type of objects that the set will hold.  

In addition to those methods defined by Set, the SortedSet interface declares the 

methods. 

           Comparator<? super E> comparator( ) 

    Returns the invoking sorted set’s comparator.  
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   If the natural ordering is used for this set, null is returned.  

E first( )  

Returns the first element in the invoking sorted set.  

SortedSet<E> headSet(E end ) 

Returns a SortedSet containing those elements less than end that are contained in the 

invoking sorted set. 

  Elements in the returned sorted set are also referenced by the invoking sorted set. 

 E last( ) 

 Returns the last element in the invoking sorted set. 

 SortedSet<E> subSet(E start , E end )  

Returns a SortedSet that includes those elements between start and end– 1. Elements 

in the returned collection are also referenced by the invoking object. 

  SortedSet<E> tailSet(E start )  

Returns a SortedSet that contains those elements greater than or equal to start that are 

contained in the sorted set. Elements in the returned set are also referenced by the 

invoking object.  

Several methods throw a NoSuchElementException when no items are contained in 

the invoking set. 

A ClassCastException is thrown when an object is in compatible with the elements in 

a set.  

A NullPointerException  is thrown if an attempt is made to use a null object and null 

is not allowed in the set.  

An IllegalArgumentException is thrown if an invalid argument is used.   

7. NavigableSet Interface and method 

The NavigableSet interface  extends SortedSet and declares the behavior of a 

collection that supports the retrieval of elements based on the closest match to a given value 

or values. 

NavigableSet is a generic interface that has this declaration:  

interface NavigableSet<E>  

Here, E specifies the type of objects that the set will hold.  

NavigableSet adds the following  

E ceiling(E obj )  

  Searches the set for the smallest element 

   If such an element is found, it is returned. Otherwise, null is returned. 

Iterator<E> descendingIterator( )  
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Returns an iterator that moves from the greatest to least. In other words, it returns a 

reverse iterator.  

NavigableSet<E> descendingSet( )  

Returns a NavigableSet that is the reverse of the invoking set. The resulting set is 

backed by the invoking set. 

  E floor(E obj )  

Searches the set for the largest element e such that e <= obj . If such an element is 

found, it is returned. Otherwise, null is returned.  

NavigableSet<E> headSet(E upperBound , boolean incl )  

Returns a NavigableSet that includes all elements from the invoking set that are less 

than upperBound . If incl is true, then an element equal to upperBound is included. 

The resulting set is backed by the invoking set. 

E higher(E obj ) Searches the set for the largest element e such that e > obj . If such an 

element is found, it is returned. Otherwise, null is returned.  

E lower(E obj )  

Searches the set for the largest element e such that e < obj . If such an element is 

found, it is returned. Otherwise, null is returned.  

E pollFirst( ) 

Returns the first element, removing the element in the process. Because the set is 

sorted, this is the element with the least value. null is returned if the set is empty.  

E pollLast( )  

Returns the last element, removing the element in the process. Because the set is 

sorted, this is the element with the greatest value. null is returned if the set is empty.  

NavigableSet<E> subSet(E lowerBound , boolean lowIncl , E upperBound , 

boolean highIncl )  

Returns a NavigableSet that includes all elements from the invoking set that are 

greater than lowerBound and less than upperBound .  

If lowIncl is true, then an element equal to lowerBound is included.  

If highIncl is true, then an element equal to upperBound is included. 

 The resulting set is backed by the invoking set.  

NavigableSet<E> tailSet(E lowerBound , boolean incl ) 

Returns a NavigableSet that includes all elements from the invoking set that are 

greater than lowerBound . If incl is true, then an element equal to lowerBound is 

included. The resulting set is backed by the invoking set 

8. The Queue Interface and methods 
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The Queue interface extends Collection and declares the behaviour of a queue, which is 

often a first-in, first-out list. However, there are types of queues in which the ordering is 

based upon other criteria. Queue is a generic interface that has this declaration:  

  interface Queue<E> 

E element( )  

Returns the element at the head of the queue. The element is not removed. It 

throws NoSuchElementException if the queue is empty.  

 boolean offer(E obj ) 

  Attempts to add obj to the queue. Returns true if obj was added and false otherwise.  

E peek( )  

Returns the element at the head of the queue. It returns null if the queue is empty. The 

element is not removed. 

 E poll( ) 

Returns the element at the head of the queue, removing the element in the process. It 

returns null if the queue is empty. 

E remove( )  

Removes the element at the head of the queue, returning the element in the process. It 

throws NoSuchElementException if the queue is empty. 

9. Deque interface 

  It extends Queue and declares the behavior of a double-ended queue. 

  Double-ended queues can function as standard, first-in, first-out queues or as 

last-in, first-out stacks.  

 Deque is a generic interface that has this declaration:  

 interface Deque<E> 

 void addFirst(E obj ) 

  Adds obj to the head of the deque. Throws an IllegalStateException if a 

capacity-restricted deque is out of space. 

 void addLast(E obj )  

 Adds obj to the tail of the deque. Throws an IllegalStateException if a 

capacity-restricted deque is out of space.  

 Iterator<E> descendingIterator( ) 

  Returns an iterator that moves from the tail to the head of the deque. In other 

words, it returns a reverse iterator. 

  E getFirst( ) 

  Returns the first element in the deque. The object is not removed from the 

deque. It throws NoSuchElementException if the deque is empty. 
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  E getLast( ) 

  Returns the last element in the deque.  

The object is not removed from the deque. It throws 

NoSuchElementException if the deque is empty.  

 boolean offerFirst(E obj )  

 Attempts to add obj to the head of the deque. Returns true if obj was added 

and false otherwise. Therefore, this method returns false when an attempt is made to 

add obj to a full, capacity-restricted deque. 

  boolean offerLast(E obj )  

 Attempts to add obj to the tail of the deque. Returns true if obj was added and 

false otherwise. 

  E peekFirst( ) 

Returns the element at the head of the deque. It returns null if the deque is 

empty. The object is not removed.  

 E peekLast( )  

 Returns the element at the tail of the deque. It returns null if the deque is 

empty. The object is not removed.  

E pollFirst( ) 

 Returns the element at the head of the deque, removing the element in the process. It 

returns null if the deque is empty.  

E pollLast( ) Returns the element at the tail of the deque, removing the element in the 

process. It returns null if the deque is empty.  

E pop( ) Returns the element at the head of the deque, removing it in the process. It 

throws NoSuchElementException if the deque is empty. 

 void push(E obj ) Adds obj to the head of the deque. Throws an IllegalStateException 

if a capacity-restricted deque is out of space. 

 E removeFirst( ) Returns the element at the head of the deque, removing the element 

in the process. It throws NoSuchElementException if the deque is empty. 

 boolean removeFirstOccurrence(Object obj ) 

 Removes the first occurrence of obj from the deque. Returns true if successful and 

false if the deque did not contain obj . 

 E removeLast( ) 

 Returns the element at the tail of the deque, removing the element in the process. It 

throws NoSuchElementException if the deque is empty.  

boolean removeLastOccurrence(Object obj ) 

 Removes the last occurrence of obj from the deque. Returns true if successful and 

false if the deque did not contain 
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10. The Collection Classes with example code 

AbstractCollection  

Implements most of the Collection interface. 

AbstractList  

Extends AbstractCollection and implements most of the List interface. 

 Queue interface. 

AbstractSequentialList  

Extends AbstractList for use by a collection that uses sequential rather than 

random access of its elements. 

AbstractSet  

Extends AbstractCollection and implements most of the Set interface. 

EnumSet 

 Extends AbstractSet for use with enum elements. 

HashSet 

 Extends AbstractSet for use with a hash table. 

LinkedHashSet 

 Extends HashSet to allow insertion-order iterations. 

PriorityQueue  

Extends AbstractQueue to support a priority-based queue. 

TreeSet Implements a set stored in a tree. Extends AbstractSet. 

LinkedList Implements a linked list by extending AbstractSequentialList. 

ArrayList Implements a dynamic array by extending AbstractList. 

ArrayDeque Implements a dynamic double-ended queue by extending 

 AbstractCollection and implementing the Deque interface.  

ArrayList  

 

 

 ArrayList class extends AbstractList and implements the List interface 

 

 ArrayList is a generic class that has this declaration: 

 

class ArrayList<E> 

 

  ArrayList has the constructors shown here: 

ArrayList( ) 

constructor builds an empty array list 

ArrayList(Collection<? extends E> c) 

builds an array list that is initialized with the elements of the collection c. 

ArrayList(int capacity) 

builds an array list that has the specified initial capacity. The capacity is the 

size of the underlying array that is used to store the elements. The capacity 

grows automatically as elements are added to an array list. 

                

class ArrayListDemo { 

public static void main(String args[]) { 

ArrayList<String> al = new ArrayList<String>(); 

System.out.println("Initial size of al: " + 

al.size()); 
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al.add("C"); 

al.add("A"); 

al.add("E"); 

al.add("B"); 

al.add("D"); 

al.add("F");  

al.add(1, "A2"); 

System.out.println("Size of al after additions: " + 

al.size()); 

System.out.println("Contents of al: " + al); 

al.remove("F"); 

al.remove(2); 

System.out.println("Size of al after deletions: " + 

al.size()); 

}} 

Converting ArrayList to Array 

  class ArrayListToArray { 

public static void main(String args[]) { 

ArrayList<Integer> al = new ArrayList<Integer>(); 

al.add(1); 

al.add(2); 

al.add(3); 

al.add(4); 

System.out.println("Contents of al: " + al); 

Integer ia[] = new Integer[al.size()]; 

ia = al.toArray(ia); 

int sum = 0; 

for(int i : ia) sum += i; 

System.out.println("Sum is: " + sum); 

} 

} 

LinkedList 

The LinkedList class extends AbstractSequentialList and implements the List, Deque, and 

Queue interfaces.  

It provides a linked-list data structure. LinkedList is a generic class that 

has this declaration: 

class LinkedList<E> 

Here, E specifies the type of objects that the list will hold. LinkedList has the two 

constructors 

LinkedList( ) 

LinkedList(Collection<? extends E> c) 

The first constructor builds an empty linked list.  

The second constructor builds a linked list that is initialized with the elements of the 

collection c. 

Example code: 

import java.util.*; 

class LinkedListDemo { 
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public static void main(String args[]) { 

LinkedList<String> ll = new LinkedList<String>(); 

ll.add("F"); 

ll.add("B"); 

ll.add("D"); 

ll.add("E"); 

ll.add("C"); 

ll.addLast("Z"); 

ll.addFirst("A"); 

ll.add(1, "A2"); 

System.out.println("Original contents of ll: " + ll); 

ll.remove("F"); 

ll.remove(2); 

System.out.println("Contents of ll after deletion: "+ ll); 

ll.removeFirst(); 

ll.removeLast(); 

System.out.println("ll after deleting first and last: "+ ll); 

String val = ll.get(2); 

ll.set(2, val + " Changed"); 

System.out.println("ll after change: " + ll); 

} 

} 

 

HashSet 

HashSet extends AbstractSet and implements the Set interface. It creates a collection 

that uses a hash table for storage.  

Java HashSet class is used to create a collection that uses a hash table for storage.  

It inherits the AbstractSet class and implements Set interface. 

The important points about Java HashSet class are: 

o HashSet stores the elements by using a mechanism called hashing. 

o HashSet contains unique elements only. 

HashSet is a generic class that has this declaration: 

class HashSet<E> 

Here, E specifies the type of objects that the set will hold. 

 

Constructor 

HashSet( ) 

HashSet(Collection<? extends E> c) 

HashSet(int capacity) 

HashSet(int capacity, float fillRatio) 

Example: 

import java.util.*; 

class HashSetDemo { 

public static void main(String args[]) { 

HashSet<String> hs = new HashSet<String>(); 
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hs.add("B"); 

hs.add("A"); 

hs.add("D"); 

hs.add("E"); 

hs.add("C"); 

hs.add("F"); 

System.out.println(hs); 

} 

} 

output 

[D, A, F, C, B, E] 

LinkedHashSet 

LinkedHashSet class is a Hash table and Linked list implementation of the set 

interface. It inherits HashSet class and implements Set interface. 

 

The important points about Java LinkedHashSet class are: 

o Contains unique elements only like HashSet. 

o Provides all optional set operations, and permits null elements. 

o Maintains insertion order. 

The LinkedHashSet class extends HashSet and adds no members of its own. 

 It is a generic class that has this declaration: 

class LinkedHashSet<E> 

Here, E specifies the type of objects that the set will hold. 

 

LinkedHashSet maintains a linked list of the entries in the set, in the order in which 

they were inserted.   

This allows insertion-order iteration over the set.  

That is, when cycling through a LinkedHashSet using an iterator, the elements will 

be returned in the order in which they were inserted.  

This is also the order in which they are contained in the string returned by 

toString( ) when called on a LinkedHashSet object.  

To see the effect of LinkedHashSet, try substituting LinkedHashSet for HashSet in 

the preceding program. The output will be 

[B, A, D, E, C, F] 

which is the order in which the elements were inserted. 

TreeSet 

TreeSet extends AbstractSet and implements the NavigableSet interface. 

It creates a collection that uses a tree for storage. Objects are stored in sorted, 

ascending order. Access and retrieval times are quite fast, which makes TreeSet an 

excellent choice when storing large amounts of sorted information that must be found 

quickly. 

TreeSet is a generic class that has this declaration: 

class TreeSet<E> 

Here, E specifies the type of objects that the set will hold. 
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TreeSet has the following constructors: 

TreeSet( ) 

TreeSet(Collection<? extends E> c) 

TreeSet(Comparator<? super E> comp) 

TreeSet(SortedSet<E> ss) 

 

Example 

import java.util.*; 

class TreeSetDemo { 

public static void main(String args[]) { 

TreeSet<String> ts = new TreeSet<String>(); 

ts.add("C"); 

ts.add("A"); 

ts.add("B"); 

ts.add("E"); 

ts.add("F"); 

ts.add("D"); 

System.out.println(ts); 

} 

} 

The output from this program is shown here: 

[A, B, C, D, E, F] 

 

PriorityQueue  

PriorityQueue extends AbstractQueue and implements the Queue interface.  

It creates a queue that is prioritized based on the queue’s comparator.  

PriorityQueue is a generic class that has this declaration: 

class PriorityQueue<E> 

Here, E specifies the type of objects stored in the queue.  

PriorityQueues are dynamic, growing as necessary. 

PriorityQueue defines the six constructors shown here: 

PriorityQueue( ) 

PriorityQueue(int capacity) 

PriorityQueue(int capacity, Comparator<? super E> comp) 

PriorityQueue(Collection<? extends E> c) 

PriorityQueue(PriorityQueue<? extends E> c) 

PriorityQueue(SortedSet<? extends E> c) 

 

ArrayDeque 

Java SE 6 added the ArrayDeque class, which extends AbstractCollection and 

implements the Deque interface.  

It adds no methods of its own.  

ArrayDeque creates a dynamic array and has no capacity restrictions.  

ArrayDeque is a generic class that has this declaration: 

class ArrayDeque<E> 

Here, E specifies the type of objects stored in the collection. 

ArrayDeque defines the following constructors: 

ArrayDeque( ) 

ArrayDeque(int size) 

ArrayDeque(Collection<? extends E> c) 



Source diginotes.in

Advanced Java and J2EE –Module 2 

 

 
Jayanthi M.G , Associate Professor, Dept of CSE, Cambridge Institute of Technology 
 

Example: 

import java.util.*; 

class ArrayDequeDemo { 

public static void main(String args[]) { 

ArrayDeque<String> adq = new ArrayDeque<String>(); 

adq.push("A"); 

adq.push("B"); 

adq.push("D"); 

adq.push("E"); 

adq.push("F"); 

System.out.print("Popping the stack: "); 

while(adq.peek() != null) 

System.out.print(adq.pop() + " "); 

System.out.println(); 

} 

} 

The output is shown here: 

Popping the stack: F E D B A 

  

 

Accessing a collection Via an Iterator: 

 Before you can access a collection through an iterator, you must obtain one. Each of 

the collection classes provides an iterator( ) method that returns an iterator to the start of 

the collection.  

 By using this iterator object, you can access each element in the collection.  Element 

at a time. In general, to use an iterator to cycle through the contents of a collection, follow 

these steps: 

1. Obtain an iterator to the start of the collection by calling the collection’s iterator( ) 

method. 

2. Set up a loop that makes a call to hasNext( ). Have the loop iterate as long as hasNext( ) 

returns true. 

3. Within the loop, obtain each element by calling next( ). 

 

4. For collections that implement List, you can also obtain an iterator by calling  

listIterator( ).  

5.As explained, a list iterator gives you the ability to access the collection in either the 

forward or backward direction and lets you modify an element. 

6. Otherwise, ListIterator is used just like Iterator. 

 

import java.util.*; 

class IteratorDemo { 

public static void main(String args[]) { 

 

ArrayList<String> al = new ArrayList<String>(); 

al.add("C"); 

al.add("A"); 

al.add("E"); 
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al.add("B"); 

al.add("D"); 

al.add("F"); 

 

System.out.print("Original contents of al: "); 

 

Iterator<String> itr = al.iterator(); 

while(itr.hasNext()) { 

String element = itr.next(); 

System.out.print(element + " "); 

} 

System.out.println(); 

 

ListIterator<String> litr = al.listIterator(); 

while(litr.hasNext()) { 

String element = litr.next(); 

litr.set(element + "+"); 

} 

System.out.print("Modified contents of al: "); 

itr = al.iterator(); 

while(itr.hasNext()) { 

String element = itr.next(); 

System.out.print(element + " "); 

} 

System.out.println(); 

System.out.print("Modified list backwards: "); 

while(litr.hasPrevious()) { 

String element = litr.previous(); 

System.out.print(element + " "); 

} 

System.out.println(); 

} 

} 

Output: 

Original contents of al: C A E B D F 

Modified contents of al: C+ A+ E+ B+ D+ F+ 

Modified list backwards: F+ D+ B+ E+ A+ C+ 

 

For Each loop for iterating through collection: 

import java.util.*; 

class ForEachDemo { 

public static void main(String args[]) { 

ArrayList<Integer> vals = new ArrayList<Integer>(); 

vals.add(1); 

vals.add(2); 

vals.add(3); 

vals.add(4); 

vals.add(5); 

System.out.print("Original contents of vals: "); 

for(int v : vals) 
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System.out.print(v + " "); 

System.out.println(); 

int sum = 0; 

for(int v : vals) 

sum += v; 

System.out.println("Sum of values: " + sum); 

} 

} 

Output: 
Original contents of vals: 1 2 3 4 5 

Sum of values: 15 

 

Storing User Defined Classes in Collections: 

collections are not limited to the storage of built-in objects.  

The power of collections is that they can store any type of object, 

including objects of classes that you create. 

User defined objects stored in LinkedList to store mailing addresses: 

 

import java.util.*; 

class Address { 

private String name; 

private String street; 

private String city; 

private String state; 

private String code; 

Address(String n, String s, String c, 

String st, String cd) { 

name = n; 

street = s; 

city = c; 

state = st; 

code = cd; 

} 

public String toString() { 

return name + "\n" + street + "\n" + 

city + " " + state + " " + code; 

}} 

class MailList { 

public static void main(String args[]) { 

LinkedList<Address> ml = new LinkedList<Address>(); 

ml.add(new Address("J.W. West", "11 Oak Ave", 

"Urbana", "IL", "61801")); 

ml.add(new Address("Ralph Baker", "1142 Maple Lane", 

"Mahomet", "IL", "61853")); 

ml.add(new Address("Tom Carlton", "867 Elm St", 

"Champaign", "IL", "61820")); 

for(Address element : ml) 

System.out.println(element + "\n"); 
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System.out.println(); 

} 

} 

The output from the program is shown here: 

J.W. West 

11 Oak Ave 

Urbana IL 61801 

Ralph Baker 

1142 Maple Lane 

Mahomet IL 61853 

Tom Carlton 

867 Elm St 

Champaign IL 61820 

Random Access Interface: 

RandomAccess interface contains no members. 

However, by implementing this interface, a collection signals that it supports efficient 

random access to its elements.  

By checking for the RandomAccess interface, client code can determine at run time whether 

a collection is suitable for certain types of random access operations—especially as they 

apply to large collections.  

RandomAccess is implemented by ArrayList and by the legacy Vector class, among others. 

Working With Maps: 

A map is an object that stores associations between keys and values, or key/value pairs. 

Keys and values are objects. Keys must be unique, but the values may be duplicated.  

Some maps can accept a null key and null values, others cannot. 

There is one key point about maps that is important to mention at the outset: they don’t 

implement the Iterable interface. This means that you cannot cycle through a map using a 

for-each style for loop. Furthermore, you can’t obtain an iterator to a map. 

 However, as you will soon see, you can obtain a collection-view of a map, which does allow 

the use of either the for loop or an iterator. 

 

The Map Interfaces 
Because the map interfaces define the character and nature of maps, this discussion of maps 

begins with them.  

The following interfaces support maps: 

The Map Interface 

The Map interface maps unique keys to values. A key is an object that you use to retrieve a 

value at a later date. Given a key and a value, you can store the value in a Map object. After 

the value is stored, you can retrieve it by using its key. 

Map is generic: 

interface Map<K, V> 
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Here, K specifies the type of keys, and V specifies the type of values. 

The methods declared by Map. 

Several methods 

throw a ClassCastException when an object is incompatible with the elements in a map. 

A NullPointerException is thrown if an attempt is made to use a null object and null is not 

allowed in the map.  

An UnsupportedOperationException is thrown when an attempt is 

made to change an unmodifiable map. 

 An IllegalArgumentException is thrown if an 

invalid argument is used. 

 

Maps revolve around two basic operations: get( ) and put( ). To put a value into a map, 

use put( ), specifying the key and the value.  

To obtain a value, call get( ), passing the key as 

an argument. The value is returned. 

maps are not, themselves, collections because they do not implement the Collection 

interface. However, you can obtain a collection-view of a map. To do this, you can use the 

entrySet( ) method. It returns a Set that contains the elements in the map.  

To obtain a collection-view of the keys, 

use keySet( ).  

To get a collection-view of the values, use values( ).  

Collection-views are the means by which maps are integrated into the larger Collections 

Framework. 

 

SortedMap 

The SortedMap interface extends Map. It ensures that the entries are maintained in 

ascending 

order based on the keys.  

SortedMap is generic and is declared as shown here: 

interface SortedMap<K, V> 

 K specifies the type of keys, 

V specifies the type of values. 

Several methods throw a NoSuchElementException when no items are in the invoking map. 

A ClassCastException is thrown when an object is incompatible with the elements in a map. 

A NullPointerException is thrown if an attempt is made to use a null object when null is not 

allowed in the map.  

An IllegalArgumentException is thrown if an invalid argument is used. 

Sorted maps allow very efficient manipulations of submaps  

 To obtain a submap, use headMap( ), tailMap( ), or subMap( ).  
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To get the first key in the set, call firstKey( ).  

To get the last key, use lastKey( ). 

 

 

NavigableMap Interface 

 

The NavigableMap interface was added by Java SE 6. 

It extends SortedMap and declares the behavior of a map that supports the retrieval of 

entries based on the closest match to a given key or keys. NavigableMap is a generic 

interface that has this declaration: 

interface NavigableMap<K,V> 

 

Here, K specifies the type of the keys, and V specifies the type of the values associated with 

the keys.       

Several methods throw a ClassCastException when an object is incompatible with the keys 

in the map. 

 A NullPointerException is thrown if an attempt is made to use a null object and null keys 

are not allowed in the set.  

An IllegalArgumentException is thrown if an invalid argument is used. 

equal to start. 

Map.Entry Interface 

The Map.Entry interface enables you to work with a map entry. Recall that the entrySet( ) 

method declared by the Map interface returns a Set containing the map entries.  

Each of these set elements is a Map.Entry object. Map.Entry is generic and is declared like 

this: 

interface Map.Entry<K, V> Here, K specifies the type of keys, and V specifies the type of 

values.  

the methods declared by Map.Entry.  

 

 

Map Classes 
Several classes provide implementations of the map interfaces. The classes that can be used 

for maps are summarized here: 

 

HashMap: 
The HashMap class extends AbstractMap and implements the Map interface. It uses a hash 

table to store the map.  

This allows the execution time of get( ) and put( ) to remain constant 

even for large sets. HashMap is a generic class that has this declaration: 

 

class HashMap<K, V> 
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Here, K specifies the type of keys, and V specifies the type of values. 

 

 

 

The following constructors are defined: 

HashMap( ) 

HashMap(Map<? extends K, ? extends V> m) 

HashMap(int capacity) 

HashMap(int capacity, float fillRatio) 

The first form constructs a default hash map. The second form initializes the hash map by 

using the elements of m. The third form initializes the capacity of the hash map to capacity. 

The fourth form initializes both the capacity and fill ratio of the hash map by using its 

arguments. 

 

The meaning of capacity and fill ratio is the same as for HashSet, described earlier. The 

default capacity is 16.  

The default fill ratio is 0.75. 

HashMap implements Map and extends AbstractMap. It does not add any methods of 

its own. 

import java.util.*; 

class HashMapDemo { 

public static void main(String args[]) { 

HashMap<String, Double> hm = new HashMap<String, Double>(); 

hm.put("John Doe", new Double(3434.34)); 

hm.put("Tom Smith", new Double(123.22)); 

hm.put("Jane Baker", new Double(1378.00)); 

hm.put("Tod Hall", new Double(99.22)); 

hm.put("Ralph Smith", new Double(-19.08)); 

Set<Map.Entry<String, Double>> set = hm.entrySet(); 

for(Map.Entry<String, Double> me : set) { 

System.out.print(me.getKey() + ": "); 

System.out.println(me.getValue()); 

} 

System.out.println(); 

double balance = hm.get("John Doe"); 

hm.put("John Doe", balance + 1000); 

System.out.println("John Doe's new balance: " + 

hm.get("John Doe")); 

} 

} 

Output from this program is shown here (the precise order may vary): 

Ralph Smith: -19.08 

Tom Smith: 123.22 

John Doe: 3434.34 

Tod Hall: 99.22 

Jane Baker: 1378.0 

John Doe’s new balance: 4434.34 
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The program begins by creating a hash map and then adds the mapping of names to 

balances. Next, the contents of the map are displayed by using a set-view, obtained by calling 

entrySet( ). The keys and values are displayed by calling the getKey( ) and getValue( ) 

methods 

that are defined by Map.Entry. Pay close attention to how the deposit is made into John 

Doe’s 

account. The put( ) method automatically replaces any preexisting value that is associated 

with the specified key with the new value. Thus, after John Doe’s account is updated, the 

hash map will still contain just one “John Doe” account. 

TreeMap 
The TreeMap class extends AbstractMap and implements the NavigableMap interface. 

It creates maps stored in a tree structure.  

A TreeMap provides an efficient means of storing key/value pairs in sorted order and allows 

rapid retrieval. You should note that, unlike a hash map, a tree map guarantees that its 

elements will be sorted in ascending key order. 

 

TreeMap is a generic class that has this declaration: 

class TreeMap<K, V> 

 

Here, K specifies the type of keys, and V specifies the type of values. 

 

The following TreeMap constructors are defined: 

TreeMap( ) 

TreeMap(Comparator<? super K> comp) 

TreeMap(Map<? extends K, ? extends V> m) 

TreeMap(SortedMap<K, ? extends V> sm) 

The first form constructs an empty tree map that will be sorted by using the natural order of 

its keys. The second form constructs an empty tree-based map that will be sorted by using the 

Comparator comp. (Comparators are discussed later in this chapter.) The third form 

initializes 

a tree map with the entries from m, which will be sorted by using the natural order of the 

keys. The fourth form initializes a tree map with the entries from sm, which will be sorted in 

the same order as sm. 

TreeMap has no methods beyond those specified by the NavigableMap interface and 

the AbstractMap class. 

The following program reworks the preceding example so that it uses TreeMap: 

import java.util.*; 

class TreeMapDemo { 

public static void main(String args[]) { 

// Create a tree map. 

TreeMap<String, Double> tm = new TreeMap<String, Double>(); 

// Put elements to the map. 

tm.put("John Doe", new Double(3434.34)); 

tm.put("Tom Smith", new Double(123.22)); 

tm.put("Jane Baker", new Double(1378.00)); 

tm.put("Tod Hall", new Double(99.22)); 

tm.put("Ralph Smith", new Double(-19.08)); 
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// Get a set of the entries. 

Set<Map.Entry<String, Double>> set = tm.entrySet(); 

// Display the elements. 

for(Map.Entry<String, Double> me : set) { 

System.out.print(me.getKey() + ": "); 

System.out.println(me.getValue()); 

} 

System.out.println(); 

double balance = tm.get("John Doe"); 

tm.put("John Doe", balance + 1000); 

System.out.println("John Doe's new balance: " + 

tm.get("John Doe")); 

} 

} 

The following is the output from this program: 

Jane Baker: 1378.0 

John Doe: 3434.34 

Ralph Smith: -19.08 

Todd Hall: 99.22 

Tom Smith: 123.22 

John Doe’s current balance: 4434.34 

TreeMap sorts the keys.  

However, in this case, they are sorted by first name 

instead of last name. 

 You can alter this behavior by specifying a comparator when the map 

is created, as described shortly. 

 

LinkedHashMap 

LinkedHashMap extends HashMap.  

It maintains a linked list of the entries in the map, in the 

1order in which they were inserted. This allows insertion-order iteration over the map. That 

is, when iterating through a collection-view of a LinkedHashMap, the elements will be 

returned in the order in which they were inserted.  

LinkedHashMap that returns its elements in the order in which they were last accessed.  

 

LinkedHashMap is a generic class that has this declaration: 

class LinkedHashMap<K, V> 

Here, K specifies the type of keys, and V specifies the type of values. 

 

LinkedHashMap defines the following constructors: 

LinkedHashMap( ) 

LinkedHashMap(Map<? extends K, ? extends V> m) 

LinkedHashMap(int capacity) 
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LinkedHashMap(int capacity, float fillRatio) 

LinkedHashMap(int capacity, float fillRatio, boolean Order) 

The first form constructs a default LinkedHashMap.  

The second form initializes the LinkedHashMap with the elements from m. The third form 

initializes the capacity. The fourth form initializes both capacity and fill ratio. The meaning 

of capacity and fill ratio are the same as for HashMap. The default capactiy is 16. The 

default ratio is 0.75. The last form allows you to specify whether the elements will be stored 

in the linked list by insertion order, or by order of last access.  

IdentityHashMap 

 IdentityHashMap extends AbstractMap and implements the Map interface.  

It is similar to HashMap except that it uses reference equality when comparing elements. 

IdentityHashMap is a generic class that has this declaration: 

class IdentityHashMap<K, V> 

Here, K specifies the type of key, and V specifies the type of value. The API documentation 

explicitly states that IdentityHashMap is not for general use. 

 

The EnumMap Class 

EnumMap extends AbstractMap and implements Map. It is specifically for use with keys 

of an enum type. It is a generic class that has this declaration: 

class EnumMap<K extends Enum<K>, V> 

Here, K specifies the type of key, and V specifies the type of value. Notice that K must 

extend Enum<K>, which enforces the requirement that the keys must be of an enum type. 

EnumMap defines the following constructors: 

 

EnumMap(Class<K> kType) 

EnumMap(Map<K, ? extends V> m) 

EnumMap(EnumMap<K, ? extends V> em) 

 

The first constructor creates an empty EnumMap of type kType. The second creates an 

EnumMap map that contains the same entries as m. The third creates an EnumMap 

initialized with the values in em. 

Comparator interface 

Comparator is a generic interface that has this declaration: 

interface Comparator<T> 

Here, T specifies the type of objects being compared. 

The Comparator interface defines two methods: compare( ) and equals( ). The compare( ) 

method, shown here, compares two elements for order: 

int compare(T obj1, T obj2) 

obj1 and obj2 are the objects to be compared. 

 This method returns zero if the objects are equal. 

It returns a positive value if obj1 is greater than obj2. Otherwise, a negative value is returned. 

ClassCastException if the types of the objects are not compatible for comparison.  

By overriding compare( ), you can alter the way that objects are ordered.  
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For example, to sort in reverse order, you can create a comparator that reverses the outcome 

of a comparison. The equals( ) method, shown here, tests whether an object equals the 

invoking comparator: 

boolean equals(Object obj) 

Here, obj is the object to be tested for equality. The method returns true if obj and the 

invoking object are both Comparator objects and use the same ordering. Otherwise, it 

returns false.  

 

import java.util.*; 

class MyComp implements Comparator<String> { 

public int compare(String a, String b) { 

String aStr, bStr; 

aStr = a; 

bStr = b; 

return bStr.compareTo(aStr); 

} 

} 

class CompDemo { 

public static void main(String args[]) { 

TreeSet<String> ts = new TreeSet<String>(new MyComp()); 

ts.add("C"); 

ts.add("A"); 

ts.add("B"); 

ts.add("E"); 

ts.add("F"); 

ts.add("D"); 

for(String element : ts) 

System.out.print(element + " "); 

System.out.println(); 

}} 

Output: 

F E D C B A 

 The Collection Algorithms: 

 Collections Framework defines several algorithms that can be applied to collections 

and maps.  

 

algorithms are defined as static methods within the Collections class. 

 static <T> Boolean addAll(Collection <? super T> c, T ... elements) 

  Inserts the elements specified by elements into the 

 collection specified by c. Returns true if the elements were added and false otherwise. 

 

 static <T> Queue<T> asLifoQueue(Deque<T> c) 

   Returns a last-in, first-out view of c.  

 static <T>int binarySearch(List<? extends T> list, T value, Comparator<? super T> c) 

  Searches for value in list ordered according to c. Returns the position of value 

 in list, or a negative value if value is not found. 

 

 static <T> int binarySearch(List<? extends Comparable<? super T>> list,T value) 
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  Searches for value in list. The list must be sorted. Returns the position of value 

 in list, or a negative value if value is not found. 

 

 static <E> Collection<E>  checkedCollection(Collection<E> c, Class<E> t) 

  Returns a run-time type-safe view of a collection. An attempt to insert an 

 incompatible element will cause a ClassCastException. 

 

 static <E> List<E> checkedList(List<E> c, Class<E> t) 

  Returns a run-time type-safe view of a List. An attempt to insert an 

 incompatible element will cause a ClassCastException.  

 

 static <K, V> Map<K, V> checkedMap(Map<K, V> c, Class<K> keyT, Class<V> 

 valueT) 

  Returns a run-time type-safe view of a Map.  

  An attempt to insert an incompatible element will cause a ClassCastException. 

 

 static <E> List<E> checkedSet(Set<E> c, Class<E> t) 

  Returns a run-time type-safe view of a Set. An 

  attempt to insert an incompatible element will cause a ClassCastException. 

 

 static int frequency(Collection<?> c, Object obj)  

  Counts the number of occurrences of obj in c and returns the result. 

 static int indexOfSubList(List<?> list, List<?> subList) 

  Searches list for the first occurrence of subList. 

  Returns the index of the first match, or –1 if no match is found. 

 static int lastIndexOfSubList(List<?> list, List<?> subList) 

  Searches list for the last occurrence of subList. 

  Returns the index of the last match, or –1 if no 

  match is found. 

 

import java.util.*; 

class AlgorithmsDemo { 

public static void main(String args[]) { 

LinkedList<Integer> ll = new LinkedList<Integer>(); 

ll.add(-8); 

ll.add(20); 

ll.add(-20); 

ll.add(8); 

Comparator<Integer> r = Collections.reverseOrder(); 

Collections.sort(ll, r); 

System.out.print("List sorted in reverse: "); 

for(int i : ll) 

System.out.print(i+ " "); 

System.out.println(); 

Collections.shuffle(ll); 

System.out.print("List shuffled: "); 

for(int i : ll) 

System.out.print(i + " "); 

System.out.println(); 

System.out.println("Minimum: " + Collections.min(ll)); 
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System.out.println("Maximum: " + Collections.max(ll)); 

} 

} 

 

Output: 

List sorted in reverse: 20 8 -8 -20 

List shuffled: 20 -20 8 -8 

Minimum: -20 

Maximum: 20 

Notice that min( ) and max( ) operate on the list after it has been shuffled. Neither requires 

a sorted list for its operation. 

 

Why Generic Collections? 

As mentioned at the start of this chapter, the entire Collections Framework was refitted for 

generics when JDK 5 was released.  

 

Furthermore, the Collections Framework is arguably the single most important use of 

generics in the Java API.  

 

The reason for this is that generics add type safety to the Collections Framework. Before 

moving on, it is worth taking some time to examine in detail the significance of this 

improvement. 

 

import java.util.*; 

class OldStyle { 

public static void main(String args[]) { 

ArrayList list = new ArrayList(); 

list.add("one"); 

list.add("two"); 

list.add("three"); 

list.add("four"); 

Iterator itr = list.iterator(); 

while(itr.hasNext()) { 

String str = (String) itr.next(); // explicit cast needed here. 

System.out.println(str + " is " + str.length() + " chars long."); 

} 

} 

} 

Prior to generics, all collections stored references of type Object.  

 

This allowed any type of reference to be stored in the collection.  

 

The preceding program uses this feature to store references to objects of type String in list, 

but any type of reference could have been stored. Unfortunately, the fact that a pre-generics 

collection stored Object references could easily lead to errors.  

 

First, it required that you, rather than the compiler, ensure that only objects of 

the proper type be stored in a specific collection. For example, in the preceding example, list 

is clearly intended to store Strings, but there is nothing that actually prevents another type 

of reference from being added to the collection.  
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For example, the compiler will find nothing wrong with this line of code: 

list.add(new Integer(100)); 

 

Because list stores Object references, it can store a reference to Integer as well as it can 

store a reference to String.  

However, if you intended list to hold only strings, then the preceding statement would corrupt 

the collection. Again, the compiler had no way to know that the preceding statement is 

invalid. 

 

The second problem with pre-generics collections is that when you retrieve a reference 

from the collection, you must manually cast that reference into the proper type.  

This is why the preceding program casts the reference returned by next( ) into String. Prior 

to generics, collections simply stored Object references. Thus, the cast was necessary when 

retrieving 

objects from a collection. 

 

Aside from the inconvenience of always having to cast a retrieved reference into its proper 

type, this lack of type safety often led to a rather serious, but surprisingly easy-to-create, 

error.  Because Object can be cast into any type of object, it was possible to cast a reference 

obtained from a collection into the wrong type. For example, if the following statement were 

added to the preceding example, it would still compile without error, but generate a run-time 

exception when executed: 

 

Integer i = (Integer) itr.next(); 

 

• Ensures that only references to objects of the proper type can actually be stored in 

a collection. Thus, a collection will always contain references of a known type. 

• Eliminates the need to cast a reference retrieved from a collection. Instead, a reference 

retrieved from a collection is automatically cast into the proper type. This prevents 

run-time errors due to invalid casts and avoids an entire category of errors. 

 

The Legacy Classes and Interfaces 
As explained at the start of this chapter, early versions of java.util did not include the 

Collections Framework. Instead, it defined several classes and an interface that provided an 

ad hoc method of storing objects. 

  

When collections were added (by J2SE 1.2), several of the original classes were reengineered 

to support the collection interfaces.  

 

Thus, they are fully compatible with the framework. While no classes have actually been 

deprecated, one has been rendered obsolete. 

 

 Of course, where a collection duplicates the functionality of a legacy class,you will usually 

want to use the collection for new code. In general, the legacy classes are supported because 

there is still code that uses them. 

 

One other point: none of the collection classes are synchronized, but all the legacy classes 

are synchronized.  
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This distinction may be important in some situations. Of course, you can 

easily synchronize collections, too, by using one of the algorithms provided by Collections. 

 

 

The legacy classes defined by java.util are shown here: 

 Dictionary 

 Hashtable  

 Properties 

 Stack 

 Vector 

There is one legacy interface called Enumeration.  

 

The following sections examine Enumeration and each of the legacy classes, in turn. 

The Enumeration Interface  

The Enumeration interface defines the methods by which you can enumerate (obtain one at 

a time) the elements in a collection of objects. This legacy interface has been superseded by 

Iterator. 

interface Enumeration<E> 

where E specifies the type of element being enumerated. 

 

Vector 
Vector implements a dynamic array. It is similar to ArrayList, but with two differences: 

Vector is synchronized, and it contains many legacy methods that are not part of the 

Collections. 

Vector is declared like this: 

class Vector<E> 

Here, E specifies the type of element that will be stored. 

 

Here are the Vector constructors: 

Vector( ) 

Vector(int size) 

Vector(int size, int incr) 

Vector(Collection<? extends E> c) 

 

 The first form creates a default vector, which has an initial size of 10.  

 The second form creates a vector whose initial capacity is specified by size. 

 The third form creates a vector whose initial capacity is specified by size and whose 

increment is specified by incr.  

The increment specifies the number of elements to allocate each time that a vector is resized 

upward. 

The fourth form creates a vector that contains the elements of collection c. 

 

Stack 
Stack is a subclass of Vector that implements a standard last-in, first-out stack. Stack only 

defines the default constructor, which creates an empty stack. With the release of JDK 5, 

Stack was retrofitted for generics and is declared as shown here: 

 

class Stack<E> 
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Here, E specifies the type of element stored in the stack. 

Stack includes all the methods defined by Vector. 

  

 

Dictionary 
Dictionary is an abstract class that represents a key/value storage repository and operates 

much like Map. 

 Given a key and value, you can store the value in a Dictionary object. Once 

the value is stored, you can retrieve it by using its key. Thus, like a map, a dictionary can be 

thought of as a list of key/value pairs. 

 Although not currently deprecated, Dictionary is 

classified as obsolete, because it is fully superseded by Map. However, Dictionary is still in 

use and thus is fully discussed here. 

 

class Dictionary<K, V> 
 

Here, K specifies the type of keys, and V specifies the type of values. The abstract methods 

defined by Dictionary are listed in Table 17-17. 

 

Hashtable 
Hashtable was part of the original java.util and is a concrete implementation of a 

Dictionary. 

HashMap, Hashtable stores key/value pairs in a hash table. However, neither keys 

nor values can be null. When using a Hashtable, you specify an object that is used as a key, 

and the value that you want linked to that key. The key is then hashed, and the resulting 

hash code is used as the index at which the value is stored within the table. 

Hashtable was made generic by JDK 5. 

 It is declared like this: class Hashtable<K, V> 

 

Hashtable( ) 

Hashtable(int size) 

Hashtable(int size, float fillRatio) 

Hashtable(Map<? extends K, ? extends V> m) 

 

The first version is the default constructor.  

 

The second version creates a hash table that has 

an initial size specified by size. 

 

The third version creates a hash table that has an initial size specified by size and a fill ratio 

specified by fillRatio. This ratio must be between 0.0 and 1.0, and it determines how full the 

hash table can be before it is resized upward. Specifically, when the number of elements is 

greater than the capacity of the hashtable multiplied by its fill ratio, the hash table is 

expanded. If you do not specify a fill ratio, 

then 0.75 is used.  

 

Finally, the fourth version creates a hash table that is initialized with the 

elements in m. The capacity of the hash table is set to twice the number of elements in m. 

The default load factor of 0.75 is used. 
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Properties 

 
Properties is a subclass of Hashtable. It is used to maintain lists of values in which the key 

is a String and the value is also a String.  

 

The Properties class is used by many other Java classes. For example, it is the type of object 

returned by System.getProperties( ) when obtaining environmental values. 

 

 Although the Properties class, itself, is not generic, several of its methods are.  

Properties defines the following instance variable: 

 

Properties defaults; 

 

This variable holds a default property list associated with a Properties object. Properties 

defines these constructors: 

Properties( ) 

Properties(Properties propDefault) 
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Module 3  

Syllabus -String Handling : 

 The String Constructors, String Length, Special String Operations, String Literals, 

String Concatenation, String Concatenation with Other Data Types, String Conversion and 

toString( ) Character Extraction, charAt( ), getChars( ), getBytes( ) toCharArray(), String 

Comparison, equals( ) and equalsIgnoreCase( ), regionMatches( ) startsWith( ) and endsWith( 

), equals( ) Versus == , compareTo( ) Searching Strings, Modifying a String, substring( ), 

concat( ), replace( ), trim( ), Data Conversion Using valueOf( ), Changing the Case of 

Characters Within a String, Additional String Methods, StringBuffer , StringBuffer 

Constructors, length( ) and capacity( ), ensureCapacity( ), setLength( ), charAt( ) and 

setCharAt( ), getChars( ),append( ), insert( ), reverse( ), delete( ) and deleteCharAt( ), 

replace( ),  substring( ),  Additional StringBuffer Methods, StringBuilder. 

 

1. What are the different types of String Constructors available in Java? 

The String class supports several constructors. 

a. To create an empty String 

 the default constructor is used.  

Ex: String s = new String();  

will create an instance of String with no characters in it. 

 

b. To create a String initialized by an array of characters, use the constructor 

shown here: 

  String(char chars[ ]) 

  ex: char chars[] = { 'a', 'b', 'c' };  

  String s = new String(chars); 

 This constructor initializes s with the string “abc”.  

c. To specify a subrange of a character array as an initializer using the following 

constructor: 

 String(char chars[ ], int startIndex, int numChars) 

 

 Here, startIndex specifies the index at which the subrange begins, and 

numChars specifies the number of characters to use. Here is an example: 

 char chars[] = { 'a', 'b', 'c', 'd', 'e', 'f' };  

 String s = new String(chars, 2, 3); 

 This initializes s with the characters cde.  

d. To construct a String object that contains the same character sequence as 

another String object using this constructor: 

  String(String strObj) 

  Here, strObj is a String object. 

 

 class MakeString  

 { public static void main(String args[]) 

  { char c[] = {'J', 'a', 'v', 'a'};  

 String s1 = new String(c); 
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  String s2 = new String(s1); 

 System.out.println(s1); 

  System.out.println(s2); 

 } 

 } 

 The output from this program is as follows: 

 Java  

 Java 

 

 As you can see, s1 and s2 contain the same string.  

 

e. To Construct string using byte array: 

 Even though Java’s char type uses 16 bits to represent the basic Unicode 

character set, the typical format for strings on the Internet uses arrays of 8-bit bytes 

constructed from the ASCII character set.  

 Because 8-bit ASCII strings are common, the String class provides 

constructors that initialize a string when given a byte array.  

 Ex: String(byte asciiChars[ ]) 

 String(byte asciiChars[ ], int startIndex, int numChars) 

 

 The following program illustrates these constructors: 

 class SubStringCons  

 { public static void main(String args[])  

 {  

 byte ascii[] = {65, 66, 67, 68, 69, 70 }; 

 String s1 = new String(ascii);  

 System.out.println(s1); 

 String s2 = new String(ascii, 2, 3);  

 System.out.println(s2); 

 } 

 } 

 This program generates the following output: 

 ABCDEF 

 CDE 

 

f. To  construct a String from a StringBuffer by using the constructor shown 

here: 

 Ex: String(StringBuffer strBufObj)  

 

g. Constructing string using Unicode character set and is shown here: 

 String(int codePoints[ ], int startIndex, int numChars) 

 

 codePoints is an array that contains Unicode code points.  

 

h. Constructing string  that supports the new StringBuilder class.  

 Ex : String(StringBuilder strBuildObj) 
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Note: 

String can be constructed by using string literals. 

String s1=”Hello World” 

 

String concatenation can be done using + operator. With other data type also. 

 

String Length  
1. The length of a string is the number of characters that it contains. To obtain 

this value, call the length( ) method,  

2. Syntax: 

int length( ) 

3. Example 

char chars[] = { 'a', 'b', 'c' }; String s = new String(chars); 

System.out.println(s.length());// 3 

 

toString() 
1. Every class implements toString( ) because it is defined by Object. 

However, the default Implementation of toString() is sufficient. 

2. For most important classes that you create, will want to override toString() 

and provide your own string representations. 

 String toString( ) 

3. To implement toString( ), simply return a String object that contains the 

human-readable string that appropriately describes an object of your class.  

4. By overriding toString() for classes that you create, you allow them to be 

fully integrated into Java’s programming environment. For example, they 

can be used in print() and println() statements and in concatenation 

expressions.  

 

5. The following program demonstrates this by overriding  

 toString( ) for the Box class: 

 

 class Box   

{  

double width; double height; double depth; 

 Box(double w, double h, double d)  

{ width = w; height = h; depth = d; } 

 

public String toString()  

{ return "Dimensions are " + width + " by " + depth + " by " + height + "."; } 

} 

 

class toStringDemo {  

public static void main(String args[])  

{ 

 Box b = new Box(10, 12, 14);  

String s = "Box b: " + b;  



source diginotes.in

Advanced Java and J2EE –Module 3 

 
Jayanthi M.G , Associate Professor, Dept of CSE, Cambridge Institute of Technology 
 

System.out.println(b);   

System.out.println(s); 

} 

} 

The output of this program is shown here: 

Dimensions are 10.0 by 14.0 by 12.0  

Box b: Dimensions are 10.0 by 14.0 by 12.0 

 

Character Extraction  
The String class provides a number of ways in which characters can be 

extracted from a String object.  String object can not be indexed as if they 

were a character array, many of the String methods employ an index (or 

offset) into the string for their operation. Like arrays, the string indexes begin 

at zero.  

A. charAt( )  

1. description: 

 To extract a single character from a String, you can refer directly to an 

individual character via the charAt( ) method. 

2. Syntax 

 char charAt(int where) 

Here, where is the index of the character that you want to obtain. 

charAt( ) returns the character at the specified location. 

 

3. example, 

char ch; 

 ch = "abc".charAt(1); 

assigns the value “b” to ch.  

B. getChars( )  

1. to extract more than one character at a time, you can use the getChars() 

method.  

2. Syntax 

void getChars(int sourceStart, int sourceEnd, char target[ ], int 

targetStart) 

 

 Here, sourceStart specifies the index of the beginning of the substring, 

sourceEnd specifies an index that is one past the end of the desired The array 

that will receive the characters is specified by target. The index within target at 

which the substring will be copied is passed in targetStart.  

 

3. class getCharsDemo { 

public static void main(String args[])  

{ String s = "This is a demo of the getChars method.";  

int start = 10; 

 int end = 14; 

 char buf[] = new char[end - start]; 

        s.getChars(start, end, buf, 0); 
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       System.out.println(buf); 

     } 

 } 

Here is the output of this program: 

demo  

C. getBytes( )  

1. This method is called getBytes( ), and it uses the default character-to-byte 

conversions provided by the platform.  

        Syntax: 

 byte[ ] getBytes( ) 

 Other forms of getBytes( ) are also available. 

2.  getBytes( ) is most useful when you are exporting a String value into an 

environment that does not support 16-bit Unicode characters. For example, 

most Internet protocols and text file formats use 8-bit ASCII for all text 

interchange.  

D. toCharArray( ) 

 If you want to convert all the characters in a String object into a character 

array, the easiest way is to call toCharArray( ).  

 

It returns an array of characters for the entire string. 

 

 It has this general form: 

 char[ ] toCharArray( ) 

2. String Comparison: 

 
 The String class includes several methods that compare strings or 

substrings within strings.  

equals( )  

 To compare two strings for equality, use equals( ). 

  It has this general form: 

  boolean equals(Object str) 

Here, str is the String object being compared with the invoking String object.  

It returns true if the strings contain the same characters in the same order, and 

false otherwise. The comparison is case-sensitive.  

A. equalsIgnoreCase( ) 

 To perform a comparison that ignores case differences, call 

equalsIgnoreCase( ). When it compares two strings, it considers A-Z to be the 

same as a-z. 

 It has this general form: 

boolean equalsIgnoreCase(String str) 

Here, str is the String object being compared with the invoking String object. 

It, too, returns true if the strings contain the same characters in the same order, 

and false otherwise.  

// Demonstrate equals() and equalsIgnoreCase().  

class equalsDemo { 

 public static void main(String args[]) {  
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String s1 = "Hello";  

String s2 = "Hello";  

String s3 = "Good-bye";  

String s4 = "HELLO";  

System.out.println(s1 + " equals " + s2 + " -> " + s1.equals(s2)); 

System.out.println(s1 + " equals " + s3 + " -> " + s1.equals(s3)); 

System.out.println(s1 + " equals " + s4 + " -> " + s1.equals(s4)); 

System.out.println(s1 + " equalsIgnoreCase " + s4 + " -> " + 

s1.equalsIgnoreCase(s4)); } } 

 

 

The output from the program is shown here: 

Hello equals Hello -> true  

Hello equals Good-bye -> false  

Hello equals HELLO -> false  

Hello equalsIgnoreCase HELLO -> true  

 

B. regionMatches( )  

1. The regionMatches() method compares a specific region inside a string with 

another specific region in another string. There is an overloaded form that 

allows you to ignore case in such comparisons. 

2.  Syntax: 

boolean regionMatches(int startIndex, String str2, int str2StartIndex, int 

numChars) 

 

boolean regionMatches(boolean ignoreCase, int startIndex, String str2, 

int str2StartIndex, int numChars) 

 

3. For both versions, startIndex specifies the index at which the 

region begins within the invoking String object. 

 The String being compared is specified by str2. The index at which the 

comparison will start within str2 is specified by str2 StartIndex. The length of 

the substring being compared is passed in numChars.  

 

4. In the second version, if ignoreCase is true, the case of the 

characters is ignored. Otherwise, case is significant. 

 

C. startsWith( ) and endsWith( )   

1. The startsWith( ) method determines whether a given String begins with a 

specified string. 

2. endsWith( ) determines whether the String in question ends with a 

specified string. 

3. Syntax 

   

   boolean startsWith(String str)  

   boolean endsWith(String str) 
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 Here, str is the String being tested.  

 If the string matches, true is returned.  

 Otherwise, false is returned. 

  For example, 

  "Foobar".endsWith("bar") 

 

  "Foobar".startsWith("Foo") 

 are both true. 

4. A second form of startsWith( ), shown here, lets you specify a starting 

point: 

     boolean startsWith(String str, int startIndex) 

Here, startIndex specifies the index into the invoking string at which point the 

search will begin. For example, 

"Foobar".startsWith("bar", 3) 

returns true.  

 

 

D. equals( ) Versus ==  

It is important to understand that the equals( ) method and the == operator 

perform two different operations.  

 the equals( ) method compares the characters inside a String object.  

The == operator compares two object references to see whether they refer to 

the same instance.  

 

class EqualsNotEqualTo { 

public static void main(String args[]) {  

String s1 = "Hello";  

String s2 = new String(s1); 

System.out.println(s1 + " equals " + s2 + " -> " + s1.equals(s2)); 

System.out.println(s1 + " == " + s2 + " -> " + (s1 == s2)); 

} 

} 

E. compareTo( )  

1. Sorting applications, you need to know which is less than, equal to, or 

greater than the next. 

2.  A string is less than another if it comes before the other in dictionary 

order. A string is greater than another if it comes after the other in 

dictionary order. The String method compareTo() serves this purpose.  

3. It has this general form: 

 int compareTo(String str) 

 Here, str is the String being compared with the invoking String. The 

result of the comparison is returned and is interpreted,  

4.  Less than zero when invoking string is less than str. 

5.  Greater than zero when invoking string is greater than str.  

6. Zero The two strings are equal. 
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// A bubble sort for Strings.  

class SortString  

{ static String arr[] = { "Now", "is", "the", "time", "for", "all", "good", "men", 

"to", "come", "to", "the", "aid", "of", "their", "country" }; 

 public static void main(String args[]) 

 { for(int j = 0; j < arr.length; j++)  

{ for(int i = j + 1; i < arr.length; i++) 

 { if(arr[i].compareTo(arr[j]) < 0) 

 { String t = arr[j]; 

arr[j] = arr[i]; 

 arr[i] = t; 

} 

} System.out.println(arr[j]); 

} 

} 

} 

The output of this program is the list of words: 

 

Now aid all come country for good is men of the the their time to to 

As you can see  

 

7. Ignore case differences when comparing two strings, use 

compareToIgnoreCase( ), This method returns the same results as 

compareTo(), except that case differences are ignored.  

 

5. Searching String 

A. indexOf( ) and  lastIndexOf( ) 
1. indexOf( ) Searches for the first occurrence of a character or 

substring.  

 

2. lastIndexOf( ) Searches for the last occurrence of a character or 

substring. 

 

3. These two methods are overloaded in several different ways 

 

4. return the index at which the character or substring was found, or  

–1 on failure. 

 

5. To search for the first occurrence of a character, int indexOf(int ch)  

6. To search for the last occurrence of a character, 

int lastIndexOf(int ch) Here, ch is the character being sought 

 

7.  To search for the first or last occurrence of a substring, use int 

indexOf(String str) int lastIndexOf(String str) Here, str specifies 

the substring.  



source diginotes.in

Advanced Java and J2EE –Module 3 

 
Jayanthi M.G , Associate Professor, Dept of CSE, Cambridge Institute of Technology 
 

8. You can specify a starting point for the search using these forms: 

int indexOf(int ch, int startIndex)  

int lastIndexOf(int ch, int startIndex) 

 

9. int indexOf(String str, int startIndex) int lastIndexOf(String str, int 

startIndex) Here, startIndex specifies the index at which point the 

search begins. 

10.  For indexOf( ), the search runs from startIndex to the end of the 

string. For lastIndexOf( ), the search runs from startIndex to zero. 

The following example shows how to use the various index 

methods to search inside of Strings: 

// Demonstrate indexOf() and lastIndexOf().  

class indexOfDemo { 

 public static void main(String args[])  

{ String s = "Now is the time for all good men " + "to come to the aid 

of their country."; 

System.out.println(s);  

System.out.println("indexOf(t) = " + s.indexOf('t')); 

System.out.println("lastIndexOf(t) = " + s.lastIndexOf('t')); 

System.out.println("indexOf(the) = " + s.indexOf("the")); 

System.out.println("lastIndexOf(the) = " + s.lastIndexOf("the")); 

System.out.println("indexOf(t, 10) = " + s.indexOf('t', 10)); 

System.out.println("lastIndexOf(t, 60) = " + s.lastIndexOf('t', 60)); 

System.out.println("indexOf(the, 10) = " + s.indexOf("the", 10)); 

System.out.println("lastIndexOf(the, 60) = " + s.lastIndexOf("the", 

60)); 

} 

} 

Output 

 

Now is the time for all good men to come to the aid of their country.  

indexOf(t) = 7  

lastIndexOf(t) = 65 

 indexOf(the) = 7  

lastIndexOf(the) = 55  

indexOf(t, 10) = 11  

lastIndexOf(t, 60) = 55  

indexOf(the, 10) = 44 

 lastIndexOf(the, 60) = 55 

 

 

6. Modifying a String  
String objects are immutable, whenever you want to modify a String, 

you must either copy it into a StringBuffer or StringBuilder, or use one 

of the following String methods, which will construct a new copy of 

the string with your modifications complete. 
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A. Substring( )  

 

1. You can extract a substring using substring( ). It has two forms. The 

first is String substring(int startIndex) 

2. Here, startIndex specifies the index at which the substring will begin. 

This form returns a copy of the substring that begins at startIndex and 

runs to the end of the invoking string.  

3. The second form of substring( ) allows you to specify both the 

beginning and ending index of the substring: 

String substring(int startIndex, int endIndex) 

Here, startIndex specifies the beginning index, and endIndex specifies 

the stopping point.  

4. The string returned contains all the characters from the beginning 

index, up to, but not including, the ending index. The following 

program uses substring( ) to replace all instances of one substring with 

another within a string: 

 

// Substring replacement.  

class StringReplace {  

public static void main(String args[]) {  

String org = "This is a test. This is, too.";  

String search = "is";  

String sub = "was";  

String result = "";  

int i; 

do  { 

System.out.println(org);  

i = org.indexOf(search); 

 if(i != -1) { result = org.substring(0, i); 

result = result + sub;  

result = result + org.substring(i + search.length()); 

 org = result; 

} } while(i != -1); 

} 

} 

The output from this program is shown here: 

This is a test. This is, too.  

Thwas is a test. This is, too.  

Thwas was a test. This is, too. 

 Thwas was a test. Thwas is, too. 

 Thwas was a test. Thwas was, too.  

B. concat( )  
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1. concatenate two strings using concat( ) 

String concat(String str) 

 

2. This method creates a new object that contains the invoking string 

with the contents of str appended to the end.  

3. concat( ) performs the same function as +.  

4. String s1 = "one"; 

  String s2 = s1.concat( "two"); 

C. replace( )  
1. The replace( ) method has two forms.  

2. The first replaces all occurrences of one character in the 

invoking string with another character.  

Syntax: 

  String replace(char original, char replacement) 

Here, original specifies the character to be replaced by the character 

specified by replacement. The resulting string is returned. 

 

Example 

String s = "Hello".replace('l', 'w'); 

puts the string “Hewwo” into s.  

 

The second form of replace( ) replaces one character sequence with 

another. It has this general form: 

String replace(CharSequence original, CharSequence replacement) 

 

D. trim( )  
The trim() method returns a copy of the invoking string from which 

any leading and trailing whitespace has been removed.  

Syntax: 

String trim( ) 

Example: 

String s = "   Hello World    ".trim(); 

This puts the string “Hello World” into s.  

The trim( ) method is quite useful when you process user commands. 

 

 

// Using trim() to process commands.  

import java.io.*; 

class UseTrim  

{ public static void main(String args[]) throws IOException {  

BufferedReader br = new BufferedReader(new 

nputStreamReader(System.in));  

String str; 

System.out.println("Enter 'stop' to quit.");  

System.out.println("Enter State: ");  

do { str = br.readLine(); 
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 str = str.trim();  

if(str.equals("Illinois"))  

System.out.println("Capital is Springfield."); 

 else if(str.equals("Missouri"))  

System.out.println("Capital is Jefferson City.");  

else if(str.equals("California"))  

System.out.println("Capital is Sacramento.");  

else if(str.equals("Washington")) 

 System.out.println("Capital is Olympia."); // ... } 

while(!str.equals("stop")); 

} 

} 

 

 

5. Data Conversion 
1.   The valueOf( ) method converts data from its internal format into 

a human-readable form.  

2. It is a static method that is overloaded within String for all of 

Java’s built-in types so that each type can be converted properly 

into a string.  

 

3. valueOf( ) is also overloaded for type Object, so an object of any 

class type you create can also be used as an argument 

 

Syntax: 

static String valueOf(double num)  

static String valueOf(long num) 

 static String valueOf(Object ob)  

static String valueOf(char chars[ ]) 

 

4. valueOf( ) is called when a string representation of some other type 

of data is needed. example, during concatenation operations. 

 

5. Any object that you pass to valueOf( ) will return the result of a 

call to the object’s toString( ) method.  

 

6. There is a special version of valueOf() that allows you tospecify a  

subset of a char array.  

 

Syntax: 

static String valueOf(char chars[ ], int startIndex, int numChars) 

 

7. Here, chars is the array that holds the characters, startIndex is the 

index into the array of characters at which the desired substring 

begins, and numChars specifies the length of the substring. 

6. Changing Case of Characters 
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A. toLowerCase( )  

1. converts all the characters in a string from uppercase to lowercase. 

 

2. This method  return a String object that contains the lowercase 

equivalent of the invoking String.  

 

3. Non alphabetical characters, such as digits, are unaffected. 

 

Syntax 

 String toLowerCase( ) 

 

B. toUpperCase()  

 

1. converts all the characters in a string from lowercase to 

uppercase. 

2. This method  return a String object that contains the uppercase 

equivalent of the invoking String.  

 

3. Non alphabetical characters, such as digits, are unaffected. 

 

 Syntax 

 String toUpperCase( ) 

 

class ChangeCase { 

 public static void main(String args[]) {  

String s = "This is a test."; 

System.out.println("Original: " + s); 

String upper = s.toUpperCase();  

String lower = s.toLowerCase(); 

System.out.println("Uppercase: " + upper); 

System.out.println("Lowercase: " + lower); 

} 

} 

Output: 

Original: This is a test. 

 Uppercase: THIS IS A TEST. 

 Lowercase: this is a test. 

 

StringBuffer  

StringBuffer is a peer class of String that provides much of the functionality of strings. As 

you know, String represents fixed-length, immutable character sequences.  

StringBuffer represents growable and writeable character sequences.  

StringBuffer may have characters and substrings inserted in the middle or appended to the 

end.  
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StringBuffer will automatically grow to make room for such additions and often has more 

characters pre allocated than are actually needed, to allow room for growth. 

 StringBuffer Constructors  

StringBuffer defines these four constructors: 

StringBuffer( )  

StringBuffer(int size) 

 StringBuffer(String str) 

 StringBuffer(CharSequence chars) 

 

a. The default constructor (the one with no parameters) reserves room for 16 characters 

without reallocation.  

b. The second version accepts an integer argument that explicitly sets the size of the 

buffer.  

c. The third version accepts a String argument that sets the initial contents of the 

StringBuffer object and reserves room for 16 more characters without reallocation. 

 

d. StringBuffer allocates room for 16 additional characters when no specific buffer 

length is requested, because reallocation is a costly process in terms of time.  

A. length( ) and capacity( )  

a. The current length of a StringBuffer can be found via the length( ) method, while the 

total allocated capacity can be found through the capacity( ) method.  

          Syntax 

          int length( )  

          int capacity( ) 

b. Example: 

           class StringBufferDemo  

          {  

             public static void main(String args[]) 

            {  

                 StringBuffer sb = new StringBuffer("Hello"); 

                System.out.println("buffer = " + sb); 

               System.out.println("length = " + sb.length());  

              System.out.println("capacity = " + sb.capacity()); 

          } 
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        } 

Output  

buffer = Hello  

length = 5  

capacity = 21 

B. ensureCapacity( )  
a. If you want to pre allocate room for a certain number of characters after a 

StringBuffer has been constructed, you can use ensureCapacity( ) to set the size of the 

buffer.  

b. This is useful if you know in advance that you will be appending a large number of 

small strings to a StringBuffer. 

Syntax 

                void ensureCapacity(int capacity) 

                Here, capacity specifies the size of the buffer. 

C. setLength( )  
a. To set the length of the buffer with in a StringBufferobject, 

Syntax: 

void setLength(int len) 

Here, len specifies the length of the buffer. This value must be nonnegative. 

When you increase the size of the buffer, null characters are added to the end of the existing 

buffer. 

 If you call setLength( ) with a value less than the current value returned by length(), then the 

characters stored beyond the new length will be lost.  

D. charAt( ) and setCharAt( )  
a. The value of a single character can be obtained from a StringBuffer via the 

charAt()method. You can set the value of a character within a StringBuffer using 

setCharAt( ).  

b. Syntax 

            char charAt(int where)  

            void setCharAt(int where, char ch) 

c. For charAt( ), where specifies the index of the character being obtained. 

d. For setCharAt( ), where specifies the index of the character being set, and ch specifies 

the new value of that character.  
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// Demonstrate charAt() and setCharAt(). 

 class setCharAtDemo {  

public static void main(String args[]) 

 { StringBuffer sb = new StringBuffer("Hello"); 

 System.out.println("buffer before = " + sb); 

 System.out.println("charAt(1) before = " + sb.charAt(1));  

sb.setCharAt(1, 'i');  

sb.setLength(2);  

System.out.println("buffer after = " + sb);  

System.out.println("charAt(1) after = " + sb.charAt(1)); } } 

Output  

buffer before = Hello  

charAt(1) before = e 

 buffer after = Hi 

 charAt(1) after = i 

E. getChars( )  
a. To copy a substring of a StringBuffer into an array, use the getChars( ) method. 

Syntax 

Syntax 

void getChars(int sourceStart, int sourceEnd, char target[ ], int targetStart) 

Here, sourceStart specifies the index of the beginning of the substring, and sourceEnd 

specifies an index that is one past the end of the desired substring.  

b. This means that the substring contains the characters from sourceStart through 

sourceEnd–1.  

 

c. The array that will receive the characters is specified by target. 

           The index within target which the substring will be copied is passed in targetStart.  

d. Care must be taken to assure that the target array is large enough to hold the number 

of characters in the specified substring.  

F. append( )  
1. The append() method concatenates the string representation of any other type of data 

to the end of the invoking StringBuffer object. It has several overloaded versions. 

Here are a few of its forms: 

                            StringBuffer append(String str)  
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                            StringBuffer append(int num)  

                            StringBuffer append(Object obj) 

2. The result is appended to the current StringBuffer object.  

3. The buffer itself is returned by each version of append( ).  

4. This allows subsequent calls to be chained together, as shown in the following 

example: 

           class appendDemo { 

            public static void main(String args[]) 

            { String s; int a = 42;  

              StringBuffer sb = new StringBuffer(40); 

              s = sb.append("a = ").append(a).append("!").toString(); 

              System.out.println(s); 

            } 

          } 

Output 

a = 42! 

G. insert( )  

1. The insert() method inserts one string in to another. 

2. It is overloaded to accept values of all the simple types, plus Strings, Objects, and 

CharSequences. 

3. Like append(),it calls String.valueOf() to obtain the string representation of the value 

it is called with.  

4. This string is then inserted into the invoking StringBuffer object. 

5.  These are a few of its forms:  

                    StringBuffer insert(int index, String str) 

                   StringBuffer insert(int index, char ch) 

                  StringBuffer insert(int index, Object obj)  

                Here, index specifies the index at which point the string will be inserted into the                   

invoking StringBuffer object. 

6.  The following sample program inserts “like” between “I” and “Java”: 

    

        class insertDemo { public static void main(String args[]) { 

           StringBuffer sb = new StringBuffer("I Java!"); 

          sb.insert(2, "like ");  
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          System.out.println(sb); 

       } 

    }  

7. Output  

             I like Java!  

 

H. reverse( )  

You can reverse the characters within a StringBuffer object using reverse( ), shown here: 

StringBuffer reverse( ) 

This method returns the reversed object on which it was called.  

The following program demonstrates reverse( ) 

 class ReverseDemo { 

 public static void main(String args[]) 

 { StringBuffer s = new StringBuffer("abcdef"); 

System.out.println(s); 

 s.reverse(); 

 System.out.println(s); 

} 

}  

 

Output 

abcdef 

fedcba 

I. delete( ) and deleteCharAt( ) 

You can delete characters within a StringBuffer by using the methods delete( ) and 

deleteCharAt( ).  

Syntax: 

StringBuffer delete(int startIndex, int endIndex)  

StringBuffer deleteCharAt(int loc) 

The delete( ) method deletes a sequence of characters from the invoking object. 
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 Here, startIndex specifies the index of the first character to remove, and endIndex specifies 

an index one past the last character to remove. 

 Thus, the substring deleted runs from startIndex to endIndex–1. The resulting StringBuffer 

object is returned.  

The deleteCharAt( ) method deletes the character at the index specified by loc. It returns the 

resulting StringBuffer object. 

// Demonstrate delete() and deleteCharAt()  

class deleteDemo { public static void main(String args[])  

{ StringBuffer sb = new StringBuffer("This is a test."); 

sb.delete(4, 7);  

System.out.println("After delete: " + sb); 

sb.deleteCharAt(0); 

 System.out.println("After deleteCharAt: " + sb); 

} 

} 

Output 

After delete: This a test. 

After deleteCharAt: his a test. 

J.  replace( )  

a. You can replace one set of characters with another set inside a StringBuffer object by 

calling replace( ).  

b. Syntax 

StringBuffer replace(int startIndex, int endIndex, String str) 

The substring being replaced is specified by the indexes startIndex and endIndex. 

c.  Thus, the substringatstartIndexthroughendIndex–1 is replaced.The replacement string 

is passed in str. 

 The resulting StringBuffer object is returned.  

class replaceDemo {  

public static void main(String args[])  

{ StringBuffer sb = new StringBuffer("This is a test."); 

sb.replace(5, 7, "was");  

System.out.println("After replace: " + sb); 

} 
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} 

Here is the output: 

After replace: This was a test. 

K. substring( )  

1. It has the following two forms: 

Syntax 

String substring(int startIndex)  

            String substring(int startIndex, int endIndex) 

2. The first form returns the substring that starts at startIndex and runs to the end of the 

invoking StringBuffer object.  

3.The second form returns the substring that starts at startIndex and runs through endIndex–1.  

    These methods work just like those defined for String that were described earlier. 

Difference between StringBuffer and StringBuilder. 

1. J2SE 5 adds a new string class to Java’s already powerful string handling capabilities. 

This new class is called StringBuilder. 

2.  It is identical to StringBuffer except for one important difference: it is not 

synchronized, which means that it is not thread-safe.  

3. The advantage of StringBuilder is faster performance. However, in cases in which you 

are using multithreading, you must use StringBuffer rather than StringBuilder. 

 

Additional Methods in String which was included in Java 5 

1. int codePointAt(int i )  

Returns the Unicode code point at the location specified by i. 

2. int codePointBefore(int i ) 

 Returns the Unicode code point at the location that precedes that specified by i.  

3. int codePointCount(int start , int end )  

Returns the number of code points in the portion of the invoking String that are 

between start and end– 1. 

4.  boolean contains(CharSequence str ) 

 Returns true if the invoking object contains the string specified by str . Returns false, 

otherwise. 

5.  boolean contentEquals(CharSequence str )  

Returns true if the invoking string contains the same string as str. Otherwise, returns 

false.  

6. boolean contentEquals(StringBuffer str ) 

 Returns true if the invoking string contains the same string as str. Otherwise, returns 

false. 

7.  static String format(String fmtstr , Object ... args ) 
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 Returns a string formatted as specified by fmtstr.  

8. static String format(Locale loc , String fmtstr , Object ... args ) 

 Returns a string formatted as specified by fmtstr.  

9. boolean matches(string regExp ) 

 Returns true if the invoking string matches the regular expression passed in regExp. 

Otherwise, returns false.  

10. int offsetByCodePoints(int start , int num )  

Returns the index with the invoking string that is num code points beyond the starting 

index specified by start. 

11.  String replaceFirst(String regExp , String newStr )  

Returns a string in which the first substring that matches the regular expression 

specified by regExp is replaced by newStr. 

12.  String replaceAll(String regExp , String newStr )  

Returns a string in which all substrings that match the regular expression specified by 

regExp are replaced by newStr 

13. String[ ] split(String regExp )  

Decomposes the invoking string into parts and returns an array that contains the 

result. Each part is delimited by the regular expression passed in regExp. 

14.  String[ ] split(String regExp , int max ) 

 Decomposes the invoking string into parts and returns an array that contains the 

result. Each part is delimited by the regular expression passed in regExp. The number 

of pieces is specified by max. If max is negative, then the invoking string is fully 

decomposed. Otherwise, if max contains a nonzero value, the last entry in the returned 

array contains the remainder of the invoking string. If max is zero, the invoking string 

is fully decomposed.  

15. CharSequence subSequence(int startIndex , int stopIndex ) 

 Returns a substring of the invoking string, beginning at startIndex and stopping at 

stopIndex . This method is required by the CharSequence interface, which is now 

implemented by String. 

Additional Methods in StringBuffer which was included in Java 5 

StringBuffer appendCodePoint(int ch ) 

 Appends a Unicode code point to the end of the invoking object. A reference to the 

object is returned.  

 int codePointAt(int i )  

Returns the Unicode code point at the location specified by i.   

int codePointBefore(int i )  

Returns the Unicode code point at the location that precedes that specified by i.  

 int codePointCount(int start , int end )  

Returns the number of code points in the portion of the invoking String that are 

between start and end– 1.  

 int indexOf(String str )  

Searches the invoking StringBuffer for the first occurrence of str. Returns the index of 

the match, or –1 if no match is found. 

 int indexOf(String str , int startIndex ) 

 Searches the invoking StringBuffer for the first occurrence of str, beginning at 

startIndex. Returns the index of the match, or –1 if no match is found.  
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int lastIndexOf(String str ) 

 Searches the invoking StringBuffer for the last occurrence of str. Returns the index of 

the match, or –1 if no match is found. 

 

 int lastIndexOf(String str , int startIndex )  

Searches the invoking StringBuffer for the last occurrence of str, beginning at 

startIndex. Returns the index of the match, or –1 if no match is found. 
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Servlet
Introdution to servlet

Servlet is small program that execute on the server side of a web connection. Just as 
applet extend the functionality of web browser the applet extend the functionality of web server.

In order to understand the advantages of servlet, you must have basic understanding of 
how web browser communicates with the web server.

Consider a request for static page. A user enters a URL into browser. The browser generates http 
request to a specific file. The file is returned by http response. Web server map this particular 
request for this purpose. The http header in the response indicates the content. Source of web 
page as MIME type of text/html.  

1. What are the Advantage of Servlet Over "Traditional" CGI?

Java servlet is more efficient, easier to use, more powerful, more portable, and cheaper than 
traditional CGI and than many alternative CGI-like technologies. (More importantly, servlet 
developers get paid more than Perl programmers :-).

 Efficient. With traditional CGI, a new process is started for each HTTP request. If the 

CGI program does a relatively fast operation, the overhead of starting the process can 

dominate the execution time. With servlets, the Java Virtual Machine stays up, and each 

request is handled by a lightweight Java thread, not a heavyweight operating system 

process. Similarly, in traditional CGI, if there are N simultaneous request to the same 

CGI program, then the code for the CGI program is loaded into memory N times. With 

servlets, however, there are N threads but only a single copy of the servlet class. 

 Convenient. Hey, you already know Java. Why learn Perl too? Besides the convenience 

of being able to use a familiar language, servlets have an extensive infrastructure for 

automatically parsing and decoding HTML form data, reading and setting HTTP headers,

handling cookies, tracking sessions, and many other such utilities.

 Powerful. Java servlets let you easily do several things that are difficult or impossible 

with regular CGI. For one thing, servlets can talk directly to the Web server (regular CGI 

programs can't). This simplifies operations that need to look up images and other data 

stored in standard places. Servlets can also share data among each other, making useful 

things like database connection pools easy to implement. They can also maintain 
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information from request to request, simplifying things like session tracking and caching 

of previous computations.

 Portable. Servlets are written in Java and follow a well-standardized API. Consequently, 

servlets written for, say I-Planet Enterprise Server can run virtually unchanged on 

Apache, Microsoft IIS, or Web Star. Servlets are supported directly or via a plug in on 

almost every major Web server.

 Inexpensive. There are a number of free or very inexpensive Web servers available that 

are good for "personal" use or low-volume Web sites. However, with the major exception

of Apache, which is free, most commercial-quality Web servers are relatively expensive. 

Nevertheless, once you have a Web server, no matter the cost of that server, adding 

servlet support to it (if it doesn't come preconfigured to support servlets) is generally free 

or cheap.

2. What is servlet? What are the phases of servlet life cycle? Give an example.

Servlets are small programs that execute on the server side of a web connection. Just as 
applet extend the functionality of web browser the applet extend the functionality of web server.

Servlet class is loaded.

Servlet class is loaded when first request to web container.

servlet instance is created:

Web container  creates the instance of servlet class only once.

init method is invoked:

It class the init method when it loads the instance. It is used to intialise servlet.  

Syntax of init method is 

public void init(ServletConfig config) throws ServletException

Service method is invoked: 

Web container calls service method each time when request for the servlet is 
received. If  servlet is not initialized it calls init then it calls the service method.  Syntax of 
service method is as follows 

Jayanthi M.G , Associate Professor ,Department of CSE, Cambridge Institute of Technology.



source: diginotes.in

Advance Java and J2EE –Module 4 

public void service(Servlet request, ServletResponse response) throws ServletException, 
IOException 

Destroy method is invoked.

The web container calls the destroy method before it removes the servlet from 
service. It gives servlet an opportunity to clean up memory, resources etc. Servlet destroy 
method has following syntax.

public void destroy().

There are three states of servlet new, ready, end. It is in new state when servlet is created.
The servlet instance is created when it is in new state. After invoking the init () method servlet 
comes to ready state. In ready state servlet invokes destroy method it comes to end state.

3. Explain about deployment descriptor

Deployment descriptor is a file located in the WEB-INF directory that controls the
behavior of a java servlet and java server pages. The file is called the web.xml file and contains 
the header, DOCTYPE, and web app element. The web app element should contain a servlet 
element with three elements. These are servlet name, servlet class, and init-param.

The servlet name elements contain the name used to access the java servlet. The servlet 
class is the name of the java servlet class. init-param is the name of an initialization parameter 
that is used when request is made to the java servlet.

Example file:

<?xml version=”1.0” encoding-“ISO-8859=1”?>…..XML header
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< !DOCTYPE web-app PUBLIC “~//Sun Microsystems, Inc.?? DTD Web 
Application2.2//EN”> ..doctype

<web-app>

<servlet>

<servlet-name>MyJavaservlet</servlet-name>

<servlet-class>myPackage.MyJavaservletClass</servlet-class>

<init-param><param-name>parameter1</param-name>

<param-value>735</param-value>

</init-param>

</servlet>

</web-app>

4. How to read data from client in servlet?
 A client uses either the GET or POST method to pass information 

to a java servlet. Depending on the method used by the client either
doGet() or doPost() method is called in servlet.

 Data sent by a client is read into java servlet by calling 
getParameter() method of HttpservletRequest() object that 
instantiated in the argument list of doGet() method and doPost() 
method.

 getParameter() requires one argument, which is the name of 
parameter that contains the data sent by the client. getParameter() 
returns the String object.

 String object contains the value assigned by the client. An empty 
string object is returned when it does not assign a value to the 
parameter. Also a null is retuned when parameter is not returned in
the client.

 getParameterValues() used to return the array of string objects.

Example code
Html code that calls a servlet:

<FORM  ACTION=”/servlet/myservlets.js2”>
Enter Email Address :< INPUT TYPE=”TEXT” NAME=”email”>
<INPUT TYPE=”SUBMIT”>
</FORM>
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import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class js2 extends Httpservlet {

public void doGet(HttpservletRequset request,HttpservletResponse response)
throws servletException , IOException {
//String email;
//Email=request.getParameter(“email”);
Respose.setContentType(“text/html”);
PrinterWriter  pw=response.getWriter();
pw.println(“<HTML>\n” +
“HEAD><TITLE> Java Servlet</TITLE></HEAD>\n” +
“<BODY>\n”+
//“<p>MY Email Address :” +email +”</p>\n” +
<h1> My First Servlet
“</BODY>\n” +
</HTML>”);

 }
}

5. How to read HTTP Request Headers?
A request from client contains two components these are implicit data, 

such as email address explicit data at HTTP request header. Servlet can read these
request headers to process the data component of the request.

Example of HTTP header:
Accept: image.jpg, image.gif,*/*
Accept- Encoding: Zip
Cookie: CustNum-12345
Host:www.mywebsite.com
Referer: http://www.mywebsite.com/index.html

The uses of HTTP header:
Accept: Identifies the mail extension
Accept-Charset : Identifies the character set that can be used by browser.
Cookie returns the cookies to server.
Host: contains host portal.
Referrer: Contains the URL of the web page that is currently displayed in 

the browser.

A java servlet can read an HTTP request header by calling the getHeader()
method of the HttpservletRequest object. getHeader() requires one argument 
which is the name of the http request header. 

getHeader()
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6. How to send data to client and writing the HTTP Response Header?
A java servlet responds to a client’s request by reading client data and HTTP 

request headers, and then processing information based on the nature of the request.
For example, a client request for information about merchandise in an online 

product catalog requires the java servlet to search the product database to retrieve product
information and then format the product information into a web page, which is returned 
to client.

There are two ways in which java servlet replies to client request. These are sent 
by sending information to the response stream and sending information in http response 
header. The http response header is similar to the http request header.

Explicit data are sent by creating an instance of the PrintWriter object and then 
using println() method to transmit the information to the client.

Implcit data example: HTTP/1.1  200 OK
Content-Type:text/plain

My Response

Java servlet can write to the HTTP response header by calling setStatus() method 
requires one argument which is an integer that represent the status code.

Response.setStatus(100);

7. Explain about Cookies in servlet.

Cookies  are  text  files  stored  on  the  client  computer  and  they  are  kept  for  various
information tracking purpose. Java Servlets transparently supports HTTP cookies.

There are three steps involved in identifying returning users:

 Server  script  sends  a  set  of  cookies  to  the  browser.  For  example  name,  age,  or
identification number etc.

 Browser stores this information on local machine for future use.

 When next time browser sends any request to web server then it sends those cookies
information to the server and server uses that information to identify the user.

Setting Cookies with Servlet:

Setting cookies with servlet involves three steps:

(1) Creating a Cookie object: You call the Cookie constructor with a cookie name and a cookie
value, both of which are strings.

Cookie cookie = new Cookie("key","value");
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 (2) Setting the maximum age: You use setMaxAge to specify how long (in seconds) the cookie
should be valid. Following would set up a cookie for 24 hours.

cookie.setMaxAge(60*60*24); 

(3) Sending the Cookie into the HTTP response headers: You use  response.addCookie to
add cookies in the HTTP response header as follows:

response.addCookie(cookie);

Writing Cookie

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*; 

public class HelloForm extends HttpServlet {

  public void doGet(HttpServletRequest request,

                    HttpServletResponse response)

            throws ServletException, IOException

  {

      Cookie myCookie = new Cookie("user id", 123);

     myCookie.setMaxAge(60*60); 

      response.addCookie(myCookie );

      response.setContentType("text/html");

      PrintWriter out = response.getWriter();

          out.println( "<html>\n" +

                "<head><title>" + My Cookie + "</title></head>\n" +

“<nody>\n” +

“<h1>+ My Cookie +”<h1>\n” +

“<p> Cookie Written + </p>\n” +

“</body></HTML>”);

}

 }
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Reading Cookies with Servlet:

To read  cookies,  you need to  create  an  array  of  javax.servlet.http.Cookie objects  by
calling the getCookies( ) method of HttpServletRequest. Then cycle through the array, and use
getName() and getValue() methods to access each cookie and associated value.

Example:Let us read cookies which we have set in previous example:

import java.io.*;import javax.servlet.*;import javax.servlet.http.*;

 public class ReadCookies extends HttpServlet {

 public void doGet(HttpServletRequest request, HttpServletResponse response)

            throws ServletException, IOException

  {

      Cookie cookie;

Cookie[]  cookies;

      cookies = request.getCookies();

       response.setContentType("text/html");

       PrintWriter out = response.getWriter();

      String title = "Reading Cookies Example";

      out.println( "<html>\n" +

                "<head><title>" + title + "</title></head>\n" );

                      if( cookies != null ){

         out.println("<h2> Found Cookies Name and Value</h2>");

         for (int i = 0; i < cookies.length; i++){

            cookie = cookies[i];

            out.print("Name : " + cookie.getName( ) + ",  ");

            out.print("Value: " + cookie.getValue( )+" <br/>");

         }
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      }else{    out.println( "<h2>No cookies founds</h2>");

      }      out.println("</body>");      out.println("</html>");

   }}

8. Explain Session Tracking:
1. A session is created each time a client requests service from a java servlet. The 

java. The java servlet processes the request and response accordingly, after which 
the session is terminated. Many times the same client follows with another request
to the same client follows with another request to the same java servlet, java 
servlet requires information regarding the previous session to process request.

2. However , HTTP is stateless protocol, meaning that there is not hold over from 
the previous sessions. 

3. Java servlet is capable of tracking sessions by using Httpsession API.  It 
determines if the request is a continuation from an existing session or new 
session.

4. A java servlet calls a getSession() method of HttpservletRequset object, which 
returns a session object if it is a new session. The getSession() method requires 
one argument which is Boolean true. Returns session object.

Syntax :

HttpSession s1=request.getSession(true);

JSP program

A jsp is  java server page is server side program that is similar in design and functionality
to a java servlet.

A JSP is called by a client to provide web services, the nature of which depends on client 
application.

A jsp is simpler to create than a java servlet because a jsp is written in HTML rather than 
with the java programming language. . There are three methods that are automatically called 
when jsp is requested and when jsp terminates normally. These are the jspInit() method , the 
jspDestroy()m ethod and service() method.

A jspInit() is identical ti init() method of java servlet. It is called when first time jsp is 
called.
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A jspDestroy()  is identical to destroy() method of servlet. The destroy() method is 
automatically called when jsp erminates normally.It is not called when jsp terminates abruptly. It
is used for placing clean up codes.

1. Explain JSP tags(repeated question)

A jsp tag consists of a combination of HTML tags and JSP tags. JSP tags define 
java code that is to be executed before the output of jsp program is sent to the browser.

A jsp tag begin with a <%, which is followed by java code , and wnds with %>,

There ia an XML version of jsp tag <jap:TagId></jsp:TagId>

A jsp tags are embedded into the HTML component of a jsp program and are 
processed by Jsp virtual engine such as Tomcat.

Java code associated with jsp tag are executed and sent to browser.

There are five types of jsp tags :

Comment tag :A comment tag opens with <%-- and close with --%> and is follwed by a 
comment that usually describes the functionality of statements that follow a comment tag.

Declaration statement tags:  A declartion statement tag opens with <%!  And is 
followed by declaration statements that define the variables, object, and methods that are avilabe 
to other component of jsp program.

Directive tags:  A directive tag opens with <%@ and commands the jsp virtual engine to
perform a specific task, such as importing java package required by objects and methods used in 
a declaration statement. The directive tag closes with %> . There are commonly used in 
directives import, include , and taglib. The import tag is used to import java packages into the jsp
program. Include is used for importing file. Taglib is used for including file.

Example:

<%@ page import=”import java.sql.*” ; %>

<%@  include file=”keogh\books.html”  %>

<%@ taglib url=”myTags.tld” ; %>

Expression tags:  An expression tag opens with <%= and is used for an expression 
statement whose result page replaces the expression tag when the jsp virtual engine resolves JSP 
tags. An expression tag closes with %>
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Scriptlet tag: A sciptlet tag opens with <% and contains commonly used java control 
statements and loops. And Scriptlet tag closes with %>

2. How variables and objcts declared in JSP program?

You can declare java variables and objects that are used in a JSP program by 
using the same codin technique used to declare them in java.  JSP declaration 
statements must appear as jsp tag

Ex:

<html>

<head>

<title> Jsp Programming </title>

<.head>

<body>

<%! Int age=29; %><p> Your age is : <%=age%> </p>

</body>

</html>

3. How method are declared and used in jsp programs?
Methods are defined same way as it is defined in jsp program, except these

are placed in JSP tag.methods are declared in JSP decalration tag. The jsp  calls 
method in side the expression tag.

Example:
<html>
<head>

<title> Jsp programming</title>
</head>
<body>
<%! int add(int n1, int n2)

{
int c;
c=a+b;
return c;
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}

%>

<p> Addition of two numbers : <%= add(45,46)%> </p>

</body></html>

4. Explain the control statements of JSP with example program:
1. One of the most powerful features avilable in JSP is the ability to change the 

flow of the program to truly create dynamic content for a web based on 
conditions received from the browser.

2. Ther are two control statements used to change the flow of program are “if “  
and “switch” statement , both of which are also used to direct the flow of a 
java program.
Ex:

<html>
<head>

<title> JSP Programming </title>
</head>

    <body>
<%! int grade=26; %>
</body>

<% if(grade >69) { %>
<p> You Passed !</p>

<% } else { %> 
<p> Better Luck Next Time</p>
<% } %>
</body>

</html>
5. Looping Statement  of JSP

Jsp loops are nearly identical to loops that you use in your java program 
except you can repeat the html tags

There are three kind of jsp loop that are commonly used in jsp program.
Ex:  for loop , while loop , do while .
Loop plays an important role in JSP database program. The following 

program is example for “FOR LOOP”.

<html><head><title>For Loop Example</title></head>

<body>
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  <%  

      for (int i = 0; i < 10;i++) {

  %>  

<p> Hello World</p>

  <%  }   %> </body>

</html>

6. Explain Requset String generated by browser. how to read a request string in 
jsp?

1. A browser generate requst string whenever the submit button is selected. The 
user requests the string consists of URL and the query the string.
Example of request string: 
http://www.jimkeogh.com/jsp/?fname=” Bob” & lname =”Smith”

2. Your jsp programneeds to parse the query string to extract the values of fields 
that are to be processed by your program. You can parse the query string by 
using the methods of the request object.

3. getParameter(Name) method used to parse a value of a specific field that are 
to be processed by your program

4. code to process the requset string
 <%! String FirstName =requst.getParameter(fname);

String  LastName =requst.getParameter(lname); %>
5. Copying from multivalued field such as selection list field can be tricky 

multivalued fields are handled by using getParameterValues()
6. Other than requset string url has protocols, port no, the host name 
7.  Write the JSP program to create and read cookie called “EMPID” and 

that has value “AN2536”.

Cookie is small piece of information created b a JSP program that is stored
on the clien’s hard dik by the browser. Cookie isare used to store various kind of 
information, such as user preference. The cookies are created by using Cookie 
class.

Create cookie:
<html>
<head>
<title> creating cookie</title>
</head>
<body>
<%! String MyCookieName=”EMPID”;

Jayanthi M.G , Associate Professor ,Department of CSE, Cambridge Institute of Technology.

http://www.jimkeogh.com/jsp/?fname


source: diginotes.in

Advance Java and J2EE –Module 4 

         String UserValue=”AN2536”;
%>
</body>
</html>
Reading Cookie:
<html>
<head>
<title>reading cookie </title>
</head>
<body>
<% String myCookieName=”EMPID”;
String myCookieValue;
String CName, CValue;
int found=0;
Cookie[] cookies=request.getCoookies();

for( int i=0;i<cookies.length;i++) {
CName= cookies[i].getName();
CValue =cookies[i].getValue();
If(myCookieName.equals(CName)) {
found=1;
myCookieValue=Cvalue; } }
If(found== 1)  { %>
<p> Cookie Name =   < %= CName %> </p>
<p> Cookie Value =   < %= CValue %> </p>
<%  } %> </body></html>

8. Explain steps to configure tomcat.
i. Jsp program programs are executed by a JSP virtual machine that 

run on a web server.
ii. We can download and install JSP virtual machine.

iii. Installation Steps
Connect to Jakarta.apache.org.
Select down load
Select Binaries to display the binary Download Page.
Create a folder from the root directory called tomcat.
Download latest release.
Unzip Jakarta-tomcat.zip. 
The extraction process creates the following folder in the 

tomcat directory: bin, conf, doc, lib, src, and webapps 
Modify the batch file , which is located in the \tomcat\bin 

folder. Change the JAVA_HOME variable is assigned the pathe where
JDK is installed on your computer.

Open dos window and type \tomcat\bin\tomcat to start 
Tomcat.

Open your browser. Enter http://localhost:8080.
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Tomcat home page is displayed on the screen verifying that Tomcat is 
running.

9. Explain how session objects are created.

A JSP database system ia able to share information among JSP programs 
within a session by using a session object. Each time a session is created , a unique ID  is 
assigned to the session and stored as acookie.

A unique ID enables JSP program  to track multiple session session 
simultaneously while maintaining data integrity of each session. The session ID is used to 
prevent the intermingling of each session.

Create session Object:

<html><head><title> Jsp Session</title></head> 

<body>

<% ! String AtName=”Product”;

        String AtValue =”1234”;

        Session.setAttributes(AtName, AtValue);

%></body></html>

In session object we can store information about purchases as session attributes 
can be retrived and modified each time the jsp program runs. setAttributes() used for creating 
attributes. 

Read Session Object: 

getAttributeNames() methos returns names of all the attribbutes as Enumeration , 
the attributes are processsed.

<html><head><title> Jsp Session</title></head> 

<body><% ! 

Enumaration purchases=session.getAttributeNames();

String AtName=(String) attributeNames.nextElement();

String AtValu=(String) session.getAttribute(AtName); %>

<p> Attirbute Name <%= AtName %>  </p>

<p> Attribute Value <% = Atvalue %> </p>

<% } %> %></body></html>
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III Internal Questions

1. What are different types of JSP tags describe the JSP tags with example.( Dec 2011)
2. Define JSP. Explain two types of control statements with example.(Dec 2012)
3. Write the JSP program to create and read cookie called “EMPID” and that has value 

“AN2536”(Dec 2012)
4. What is RMI?  Briefly explain working of RMI in java.(Dec 2012)
5. Department has set the grade for the subject Java as follows:

Above 90: A,    80 - 89: B ,   70 -79 : C
Below 70 = fail. Sham enters his marks for the subject Java in the interface provided.  
Write a JSP program to accept the mark and display the grade.(Jun 2011)

6. Briefly explain the RMI in Java (June 2011)

7. Discuss different types of JSP tags (Jun 2011)

8. Write a program using RMI such as client and server program in which client sends hello 
message to server and replies to client (June 2012)

9. Develop simple java servlet that handle HTTP Request and Response (June 2012)

10. Explain javax.servlet packages(June 2012)

11. What is difference between JSP and Servlet? (june 2012)

12. What are the advantages of JSP program?(jun 2010)

13. What are servlets? Briefly explain the application of servlets in web programming (dec 
2010)

14. Explain the life cycle of a servlet. (dec 2010)
15. Write a java servlet which reads two parameters from the webpage, say value 1 and value

2 , which are type integer and finds the sum of the two value and return back the result as 
a webpage.(dec 2010)

16. Provide java syntax for the following: (dec 2010)
i) Handling HTTP requests and responses
ii) Using cookies
iii) Session tracking

17. List out difference between CGI and servlet.
18. What is cookie list out methods defined by cookie. Write a servlet program to read 

cookie.
19. Write a jsp program to add cookie name “User Id” and value”JB007”
20. Describe in detail how tomcat web server is configured in develop of servlet life cycle.
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Unit -5 
 

The Concept of JDBC: 

   

1. Java was not considered industrial strength programming language since java was 

unable to access the DBMS. 

2. Each dbms has its own way  to access the data storage. low level code required to 

access oracle data storage need to be rewritten to access db2.  
 

3. JDBC stands for Java Database Connectivity, which is a standard Java API for 

database-independent connectivity between the Java programming language and a 

wide range of databases 

 

4. JDBC drivers has to do the following 

 

• Open connection between DBMS and J2EE environment. 

 

• Translate low level equivalents of sql statements sent by J2EE 

component into messages that can be processed by the DBMS. 

 

• Return the data that conforms to JDBC specifications to the JDBC 

driver 

 

• Return the error messages that conforms to JDBC specifications to 

the JDBC driver 

 

• Provides transaction management routines that conforms to JDBC 

specifications to the JDBC driver 

• Close connection between the DBMS and the J2EE component. 

 

 

JDBC Architecture 

 

 
June 2012 (Briefly discuss the various JDBC driver types 10 M) 

 

JDBC Driver Types 
 



Advanced Java and J2EE –Module 5 
 

Jayanthi M.G , Associate Professor, Dept of CSE, Cambridge Institute of Technology 

Type 1 driver JDBC to ODBC Driver 

 

1. It is also called JDBC/ODBC Bridge , developed by MicroSoft. 

2. It receives messages from a J2EE component that conforms to the 

JDBC specifications 

3. Then it translates into the messages understood by the DBMS. 

4. This is DBMS independent database program that is ODBC open 

database connectivity. 

 

Type 2 JAVA / Native Code Driver  

1. Generates platform specific code that is code understood by platform 

specific code only understood by specific databases. 

2. Manufacturer of DBMS provides both java/ Native code driver. 

3. Using this provides lost of portability of code. 

4. It won’t work for another DBMS manufacturer 

Type 3 JDBC Driver 

1. Most commonly used JDBC driver. 

2. Coverts SQL queries into JDBC Formatted statements. 

3. Then JDBC Formatted statements are translated into the format 

required by the DBMS. 

4. Referred as Java protocol 

 

Type 4 JDBC Driver 

1. Referred as Type 4 database protocol  

2. SQL statements are transferred into the format required by the DBMS. 

3. This is the fastest communication protocol. 

 

JDBC Packages  

 JDBC API contains two packages. First package is called  java.sql, second package is 

called javax.sql which extends java.sql for advanced JDBC features. 

 

Explain the various steps of the JDBC process with code snippets. 

1. Loading the JDBC driver 

 

• The jdbc driver must be loaded before the J2EE compnet can be connected to 

the database. 

• Driver is loaded by calling the method and passing it the name of driver 

 

Class.forName(“sun:jdbc.odbc.JdbcOdbcDriver”); 

 

2. Connecting to the DBMS. 

 

• Once the driver is loaded , J2EE component must connect to the DBMS using 

DriverManager.getConnection() method. 

• It is highest class in hierarchy and is responsible for managing driver 

information. 
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• It takes three arguments URL, User, Password 

• It returns connection interface that is used through out the process to reference 

a database 

 

String url=”jdbc:odbc:JdbcOdbcDriver”; 

String userId=”jim” 

String password=”Keogh”; 

Statement DatRequest; 

Private Connection db; 

 

try{ 

Class.forName(“sun:jdbc.odbc.JdbcOdbcDriver”); 

Db=DriverManager.getConnection(url,userId,password); 

} 

 

3. Creating and Executing a statement. 

• The next step after the JDBC is loaded and connection is successfully 

made with a particular database managed by the dbms, is to end a 

particular query to the DBMS for processing. 

• SQL query consists series of SQL command that direct DBMS to do 

something example Return rows. 

• Connect.createStatement() method is used to create a statement Object. 

• The statement object is then used to execute a query and return result 

object that contain response from the DBMS 

Statement DataRequest; 

ResultSet Results; 

try { 

 String query=“select * from Customers”; 

 DataRequest=Database.createStatement(); 

 Results= DataRequests.executeQuery(query); 

    } 

 

4. Processing data returned by the DBMS 

• java.sql.ResultSet object is assigned the result received from the DBMS 

after the query is processed. 

• java.sql.ResultSet contain method to interct with data that is returned by 

the DBMS to the J2EE Component. 

Results= DataRequests.executeQuery(query); 

do 

{ 

Fname=Results.getString(Fname) 

} 

While(Results.next()) 

In the above code it return result from the query and executes the 

query. And getString is used to process the String retrived from the 

database. 
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5. Terminating the connection with the DBMS. 

To terminate the connection Database.close() method is used. 

 

 

With proper syntax, explain three types of getConnection() method. 

 

1 After the JDBC driver is successfully loaded and registered, the J2EE component 

must connect to the database. The database must be associated with the JDBC driver. 

2 The datasource that JDBC component will connect to is identified using the URL 

format. The URL consists of three format. 

• These are jdbc which indicate jdbc protocol is used to read the URL. 

• <subprotocol> which is JDBC driver name. 

• <subname> which is the name of database. 

3 Connection to the database is achieved by using one of three getConnection() 

methods. It returns connection object otherwise returns SQLException 

4 Three getConnection() method 

• getConnection(String url) 

• getConnection(String url, String pass, String user) 

• getConnection(String url, Properties prop) 

 

5 getConnection(String url) 

• Sometimes the DBMS grant access to  a database to anyone that time 

J2EE component uses getConnection(url) method is used. 

String url=” jdbc:odbc:JdbcOdbcDriver ”; 

try{ 

Class.forName(“sun:jdbc.odbc.JdbcOdbcDriver”); 

Db=DriverManager.getConnection(url); 

} 

 

6 getConnection(String url, String pass, String user) 

 

• Database has limited access to the database to authorized user and require 

J2EE to supply user id and password with request access to the database. 

The this method is used. 

 

 

try{ 

Class.forName(“sun:jdbc.odbc.JdbcOdbcDriver”); 

Db=DriverManager.getConnection(url,userId,password); 

} 

 

7 getConnection(String url, Properties prop) 

• There might be occasions when a DBMS require information besides 

userid and password before DBMS grant access to the database. 
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•  This additional information is called properties and that must be 

associated with Properties object.  

• The property is stored in text file. And then loaded by load method of 

Properties class. 

Connection db; 

Properties props=new Properties(); 

try { 

 FileInputStream inputfile=new FileInputStream(“text.txt”); 

Prop.load(inputfile); 

} 

 

Write short notes on Timeout: 

1. Competition to use the same database is a common occurrence in the J2EE 

environment and can lead to performance degradation of J2EE application 

2. Database may not connect immediately delayed response because database may not 

available. 

3. Rather than delayed waiting timeJ2EE component can stop connection. After some 

time. This time can bet set with the following method: 

DriverManager.setLoginTimeout(int sec). 

 

4. DriverManager.getLoginTimeout(int sec) return the current timeout in seconds. 

 

 

Explain Connection Pool  

1. Client needs frequent that needs to frequently interact with database must either open 

connection and leave open connection during processing or open or close and 

reconnect each time. 

2. Leaving the connection may open might prevent another client from accessing the 

database when DBS have limited no of connections. Connecting and reconnecting is 

time consuming. 

3. The release of JDBC 2.1 Standard extension API introduced concept on connection 

pooling 

4. A connection pool is a collection of database connection that are opened and loaded 

into memory so these connection can be reused with out  reconnecting to the 

database. 

5. DataSource interface to connect to the connection pool. connection pool is 

implemented in application server. 

6. There are two types of connection to the database 1.) Logical 2.) Physical  

7. The following is code to connect to connection pool. 

 

Context ctext= new IntialContext() 

DataSource pool =(DataSource) ctext.lookup(“java:comp/env/jdbc/pool”); 

Connection db=pool.getConnection(); 

 

 

 



Advanced Java and J2EE –Module 5 
 

Jayanthi M.G , Associate Professor, Dept of CSE, Cambridge Institute of Technology 

Briefly explain the Statement object. Write program to call a stored procedure.(10) 

 

1. Statement object executes query immediately with out precompiling. 

2. The statement object contains the excuteQuery() method , which accept query as 

argument then query is transmitted for processing.It returns ResultSet as object.  

 

Example Program 

String url=”jdbc:odbc:JdbcOdbcDriver”; 

String userId=”jim” 

String password=”Keogh”; 

Statement DatRequest; 

Private Connection db; 

ResultSet rs; 

 

// code to load driver 

//code to connect to the database 

 try{ 

String query=”SELECT * FROM Customers; 

DatRequest=Db.createStaement(); 

rs=DatRequest.executeQuery(query);// return result set object 

}catch(SQLException  err) 

{ 

System.err.println(“Error”); 

System.exit(1); 

} 

3. Another method is used when DML and DDL operations are used for processing 

query is executeUpdate(). This returns no of rows as integer. 

 

 

try{ 

String query=”UPDATE Customer set PAID=’Y’ where BALANCE =’0’; 

DatRequest=Db.createStaement(); 

int  n=DatRequest.executeUpdate(query);// returns no of rows updated 

}catch(SQLException  err) 

{ 

System.err.println(“Error”); 

System.exit(1); 

} 

 

Briefly explain the prepared statement object. Write program to call a stored 

procedure.(10) 

1. A SQL query must be compiled before DBMS processes the query. Query is 

precompiled and executed using Prepared statements. 

2. Question mark is placed as the value of  the  customer number. The value will be 

inserted into the precompiled query later in the code. 
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3. Setxxx() is used to replace the question mark with the value passed to the setxxx() 

method . xxx represents data type of the field. 

Example if it is string then setString() is used.  

4. It takes two arguments on is position of question mark and other is value to the filed. 

5. This is referred as late binding. 

String url=”jdbc:odbc:JdbcOdbcDriver”; 

String userId=”jim” 

String password=”Keogh”; 

ResultSet rs; 

 

// code to load driver 

//code to connect to the database 

 try{ 

 

String query=”SELECT * FROM Customers where cno=?”; 

PreparedStatement    pstatement=db.preparedStatement(query); 

pstatement.setString( 1,”123”); // 1 represents first place holder, 123 is value 

rs= pstatement.executeQuery(); 

 

 

}catch(SQLException  err) 

{ 

System.err.println(“Error”); 

System.exit(1); 

} 

 

 

 

 

 

 

Briefly explain the callable statement object. Write program to call a stored procedure.(10) 

 

1. The callableStatement  object is used to call a stored procedure from with in J2EE 

object. A stored procedure is block of code and is identified by unique name. the 

code can bewritten in Transact-C ,PL/SQL.  

 

2. Stored procedure is executed by invoking by the name of procedure. 

 

3. The callableStatement  uses three types of parameter when calling stored procedure. 

The parameters are IN ,OUT,INOUT. 

 

4. IN parameter contains data that needs to be passed to the stored procedure whose 

value is assigned using setxxx() method. 
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5. OUT parameter contains value returned by stored procedure.the OUT parameter 

should be registers by using registerOutParameter() method and then later retrieved 

by the J2EE component using getxxx() method. 

 

6. INOUT parameter is used to both pass information to the stored procedure and 

retrieve the information from the procedure. 

 

7. Suppose, you need to execute the following Oracle stored procedure: 

CREATE OR REPLACE PROCEDURE getEmpName  

     (EMP_ID IN NUMBER, EMP_FIRST OUT VARCHAR) AS 

BEGIN 

      SELECT first INTO EMP_FIRST    FROM Employees   WHERE ID = EMP_ID; 

END; 

8. The following code snippets is used 

CallableStatement cstmt = null; 

try {      String SQL = "{call getEmpName (?, ?)}"; 

   cstmt = conn.prepareCall (SQL);catch (SQLException e) { } 

9. Using CallableStatement objects is much like using PreparedStatement objects. You 

must bind values to all parameters before executing the statement, or you will 

receive an SQLException. 

10. If you have IN parameters, just follow the same rules and techniques that apply to a 

PreparedStatement object; use the setXXX() method that corresponds to the Java 

data type you are binding. 

11. When you use OUT and INOUT parameters you must employ an additional 

CallableStatement method, registerOutParameter(). The registerOutParameter() 

method binds the JDBC data type to the data type the stored procedure is expected 

to return. 

12. Once you call your stored procedure, you retrieve the value from the OUT 

parameter with the appropriate getXXX() method. This method casts the retrieved 

value of SQL type to a Java data type. 

 

 

 

 

 

 ResultSet 
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1. ResultSet object contain the methods that are used to copy data from  

ResultSet   into java collection object or variable for further processing.  

 

2.  Data in the ResultSet is logically organized into the virtual table for further 

processing. Result set along with row and column it also contains meta data.  

 

3. ResultSet uses virtual cursor to point to a row of the table.  

 

4. J2EE component should use the virtual cursor to each row and the use other 

methods of the ResultSet to object to interact with the data stored in column of 

the row. 

 

5. The virtual cursor is positioned above the first row of data when the ResultSet 

is returned by executeQuery () method. 

 

6. The virtual cursor is moved to the first row with help of next() method of 

ResultSet 

 

7. Once virtual cursor is positioned getxxx() is used to return the data. Data type 

of data is represents by xxx. It should match with column data type. 

 

8. getString(fname) …..fname is column name. 

 

9. setString(1)……….. in this 1 indicates first column selected by query. 

 

     stmt = conn.createStatement(); 

      String sql; 

      sql = "SELECT id, first, last, age FROM Employees"; 

      ResultSet rs = stmt.executeQuery(sql); 

      while(rs.next()){ 

                   int id  = rs.getInt("id");/ / rs.getInt(1); 

         int age = rs.getInt("age"); 

         String first = rs.getString("first"); 

         String last = rs.getString("last"); 

         System.out.print("ID: " + id); 

         System.out.print(", Age: " + age); 
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         System.out.print(", First: " + first); 

         System.out.println(", Last: " + last); 

 }     

 

 

Explain the with an example Scrollable Result Set (6 Marks) 

1. Until the release of JDBC 2.1 API , the virtual cursor can move only in forward 

directions. But today the virtual cursor can be positioned at a specific row. 

2. There are six methods to position the cursor at specific location in addition to next() in 

scrollable result set. firs() ,last(), absolute(), relative(), previous(), and getRow(). 

3. first() ………… position at first row. 

4. last()…………position at last row. 

5. previous()……….position at previous row. 

6. absolute()………. To the row specified in the absolute function 

7. relative()………… move  relative to current row. Positive and negative no can be given.  

Ex.  relative(-4)  … 4 position backward direction. 

8. getRow() ……… returns the no of current row. 

9. There are three constants can be passed to the createStatement() 

10. Default is TYPE_FORWARD_ONLY. Otherwise three constant can be passed to the 

create statement 1.) TYPE_SCROLL_INSENSITIVE 

    2.) TYPE_SCROLL_SENSITIVE 

11. TYPE_SCROLL makes cursor to move both direction. INSENSITIVE makes changes 

made by J2EE component will not reflect. SENSITIVE means changes by J2EE will 

reflect in the result set. 

Example code. 

  String sql=” select * from emp”; 

  DR=Db.createStatement(TYPE_SCROLL_INSENSITIVE); 

  RS= DR.executeQuery(sql); 

12. Now we can use all the methods of ResultSet. 

 

 

Explain the with an example updatable Result Set. 

 

1. Rows contained in the result set is updatable similar to how rows in the table can 

be updated. This is possible by sending  CONCUR_UPDATABLE. 

2. There are three ways in which result set can be changed. These are updating row , 

deleting a row, inserting a new row. 

3. Update ResultSet 
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• Once the executeQuery() method of the statement object returns a 

result set. updatexxx() method is used to change the value of 

column in the current row of result set. 

• It requires two parameters, position of the column in query. Second 

parameter is value 

• updateRow() method is called after all the updatexxx() methods 

are called. 

Example:  

try{ 

String query= “select Fname, Lname from Customers 

where Fname= ‘Mary’ and Lanme=’Smith’; 

DataRequest= Db. 

createStatement(ResultSet.CONCUR_UPDATABLE); 

Rs= DataRequest.executeQuery(query); 

Rs.updateString(“LastName”,”Smith”); 

Rs.updateRow(); 

 } 

 

4. Delete row in result set 

❖ By using absolute method positioning the virtual 

cursor  and calling deleteRow(int n) n is the number 

of rows to be deleted. 

❖ Rs.deleteRow(0) current row is deleted. 

5. Insert  Row in result set 

❖ Once the executeQuery() method of the statement 

object returns a result set. updatexxx() method is 

used to insert  the new  row of result set. 

❖ It requires two parameters, position of the column 

in query. Second parameter is value 

❖ insertRow() method is called after all the 

updatexxx() methods are called. 

 

try{ 

String query= “select Fname, Lname from Customers 

where Fname= ‘Mary’ and Lanme=’Smith’; 

DataRequest= Db. 

createStatement(ResultSet.CONCUR_UPDATABLE); 

Rs= DataRequest.executeQuery(query); 

Rs.updateString(1 ,”Jon”); 

Rs.updateString(2 ,”Smith”); 

Rs.insertRow(); 

 } 

 

6. Whatever the changes making will affect only in the result set not in the table. To 

update in the table have to execute the DML( update, insert, delete) statements. 
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Explain the Transaction processing with example 

1. A transaction may consists of a set of SQL statements, each of which must be 

successfully completed for the transaction to be completed. If one fails SQL statements 

successfully completed must be rolled back. 

2. Transaction is not completed until the J2EE component calls the commit() method of the 

connection object. All SQL statements executed prior to the call to commit() method can 

be rolled back. 

3. Commit() method was automatically called in the program. DBMS has set AutoCommit 

feature. 

4. If the J2EE component is processing a transaction then it has to deactivate the auto 

commit() option false. 

try {   

 DataBase.setAutoCommit(false) 

 String query=”UPDATE Customer set Street =’5  main Street’ “+ 

  “WHERE FirstName =’Bob’ ”; 

 DR= DataBase.createStatement(); 

 DataRequest=DataBase.createStatement(); 

DataRequest.executeUpdate(query1); 

DataBase.commit(); 

} 

5. Transaction can also be rolled back. When not happened. Db.rollback(). 

6.  A transaction may consists of many tasks , some of which no need to roll back . in such 

situation we can create a savepoints, in between transactions. It was introduced in JDBC 

3.0. save points are created and then passed as parameters to rollback() methods. 

7. releseSavepint() is used to remove the savepoint from the transaction. 

8. Savepoint s1=DataBase.setSavePoint(“sp1”);to create the savepoint. 

9. Database.rollback(sp1); to rollback the transaction. 

Batch Execution of transaction 

10. Another way to combine sql statements into a single into a single  transaction and then 

execute the entire transaction . 

11. To do this the addBatch() method of statement object. The addBatch() method receives a 

SQL statement as a parameter and places the SQL statement in the batch. 

12. executeBatch() method is called to execute the entire batch at the same time. It returns an 

array that contains no of SQL statement that execute successfully. 

String query1=”UPDATE Customers SET street =’ 5 th Main’” + 

 “Where Fname=’BoB’ “; 

String query2=”UPDATE Customers SET street =’ 10 th Main’” + 

 “Where Fname=’Tom’ “; 

Statement DR=DB.createStatement(); 
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DR.addBatch(query1); 

DR.addBatch(query2); 

int [] updated= DR.executeBatch(); 

Write notes on metadata interface  Metadata 

1. Metadata is data about data. MetaData is accessed by using the 

DatabaseMetaData interface. 

2. This interface is used to return the meta data information about database. 

3. Meta data is retrieved by using getMetaData() method of connection object. 

Database metadata 

The method used to retrieve meta data  informations are 

4. getDatabaseProductNAme()…returns the product name of database. 

5. getUserNAme() returns the usernamr() 

6. getURL() returns the URL of the databse. 

7. getSchemas() returns all the schema name 

8. getPrimaryKey() returns primary key 

9. getTables() returns names of tables in the database 

ResultSet Metadata 

 ResultSetMetaData rm=Result.getMeatData() 

 

The method used to retrieve meta data  information  about result set are 

10. getColumnCount() returns the number of columns contained in result set 

Data types of Sql used in setXXX() and getXXX() methods. 

SQL JDBC/Java 

VARCHAR java.lang.String 

CHAR java.lang.String 

LONGVARCHAR java.lang.String 

BIT boolean 

NUMERIC java.math.BigDecimal 

TINYINT byte 
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SMALLINT short 

INTEGER int 

BIGINT long 

REAL float 

FLOAT float 

DOUBLE double 

VARBINARY byte[ ] 

BINARY byte[ ] 

DATE java.sql.Date 

TIME java.sql.Time 

TIMESTAMP java.sql.Timestamp 

CLOB java.sql.Clob 

BLOB java.sql.Blob 

ARRAY java.sql.Array 

REF java.sql.Ref 

 

 Exceptions handling with jdbc 

Exception handling allows you to handle exceptional conditions such as program-defined errors 

in a controlled fashion. 
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1. When an exception condition occurs, an exception is thrown. The term thrown 

means that current program execution stops, and control is redirected to the 

nearest applicable catch clause. If no applicable catch clause exists, then the 

program's execution ends. 

2. JDBC Exception handling is very similar to Java Excpetion handling but for 

JDBC.  

3. There are three kind of exception thrown by jdbc methods. 

4. SQLException ,SQLWarnings, DataTruncation 

SQLException 

5. The most common exception you'll deal with is java.sql.SQLException 

which result in SQL sysntax errors.  

6. getNextException() method  returns details about the error. 

7. getErrorCode() method retrieves vendor specific error codes. 

SQLWarnings 

8.  it throws warnings related to connection from DBMS. getWarnings() method 

of connecction object retrieves t warnings. getNextWarnings()  returns 

subsequent  warnings. 

DataTruncation 

9.  Whenever data is lost due to truncation of the data value , a truncation 

exception is thrown. 

 

 

 

 

Differentiate between a Statement and a PreparedStatement. 

• A standard Statement is used for creating a Java representation for a literal SQL statement and 

for executing it on the database.  

 

• A PreparedStatement is a precompiled Statement.  

 

• A Statement has to verify its metadata in the database every time.  
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• But ,the prepared statement has to verify its metadata in the database only once. 

 

• If we execute the SQL statement, it will go to the STATEMENT.  

 

• But, if we want to execute a single SQL statement for the multiple number of times, it’ll go to 

the PreparedStatement. 

Explain the classes, interface , methods available in java.sql.* package. 

 Java.sql.package include classes and interface to perform almost all JDBC operation such 

as creating and executing SQL queries 

1. java.sql.BLOB --------provide support to BLOB SQL data type. 

2. java.sql.Connection----- creates connection with specific data type 

 Methods in Connection 

 setSavePoint() 

 rollback() 

 commit() 

 setAutoCommit() 

3. java.sql.CallableStatement-------- Executes stored procedures 

 Methods in CallableStatement 

 execute() 

 registerOutParameter() 

4. java.sql.CLOB ------------  support for CLOB data type. 

5. java.sql.Date------------ support for Date SQL type. 

6. Java.sql.Driver -----create instance of driver with the DriverManager 

7. java.sql.DriverManager---- manages the data base driver 

 getConnection() 

 setLoginTimeout() 

 getLoginTimeout() 

8. java.sql.PreparedStatement—create parameterized query 
 executeQuery() 

 executeUpdate() 

9. java.sql.ResultSet-------------  it is interface to access result row by row 
 rs.next() 

 rs.last() 

 rs.first()  

10. java.sql.Savepoint------- Specify savepoint in transaction. 
11. java.sql.SQLException--------- Encapsulates JDBC related exception. 
12. java.sql.Statement……….. interface used to execute SQL statement. 

  

13. java.sql.DataBaseMetaData….. returns mata data 
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University Questions 

1. Write a program to display current content of table in database. 

2. Exceptions handling with jdbc program. 

3. Write notes on metadata interface  Metadata 

4. Explain the with an example updatable Result Set. 

5. Explain the Transaction processing with example 

6. Explain the with an example updatable Result Set. 

7. Explain the with an example Scrollable Result Set (6 Marks) 

8. Explain the various steps of the JDBC process with code snippets. 

9. Briefly explain the callable statement object. Write program to call a stored procedure 

10. (Briefly discuss the various JDBC driver types 10 M) 

11. With proper syntax, explain three types of getConnection() method. 

12. Explain J2ee multitier architecture. 

13. Explain the classes, interface available in java.sql.* package. 
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 eludoM – 1 
snoitatonnA dna gnixobotuA ,snoitaremunE  

snoitaremunE  

 .5KDJ ni egaugnal avaJ ot dedda saw snoitaremunE noitaremunE   ,avaJ nI .tnatsnoc deman fo tsil a snaem
 tI .selbairav ecnatsni dna sdohtem ,srotcurtsnoc evah nac noitaremunE nA .epyt ssalc a senifed noitaremune

 gnisu detaerc si mune   si tnatsnoc noitaremune hcaE .drowyek cilbup  , citats   dna lanif   nevE .tluafed yb
guoht  na etaitnatsni ton od uoy ,srotcurtsnoc evah dna epyt ssalc a senifed noitaremune h mune   gnisu wen  .

 .elbairav evitimirp a od uoy sa yaw emas a hcum ni deralced dna desu era selbairav noitaremunE  

 

noitaremunE na esU dna enifeD ot woH  

.1  eb nac noitaremune nA   elpmaxe na ekat su teL .elbairav mune fo tsil a gnitaerc yb ylpmis denifed
 .tsil eht ni stcejbus tnereffid htiw ,elbairav tcejbuS fo tsil rof  

 mune tcejbuS            denifed noitaremunE//  
{ 
 avaJ  , ppC  , C  , smbD  
} 

.2   dellac era smbD dna C ,ppC ,avaJ sreifitnedI stnatsnoc noitaremune  dna citats ,cilbup era esehT .
.tluafed yb lanif  

.3   yna tuohtiw yltcerid denifed eb nac noitaremunE fo selbairaV wen   .drowyek  

 tcejbuS  ;bus  

.4  taremune ylno evah nac epyt noitaremunE fo selbairaV  mune na enifed eW .eulav sa stnatsnoc noi
 ;tnatsnoc_mune.epyt_mune = elbairav_mune sa elbairav  

 ;avaJ.tcejbuS = bus  

.5   eht gnisu yb ytilauqe rof derapmoc eb nac stnatsnoc noitaremune owT = =   .rotarepo lanoitaler  

:elpmaxE  

{ )avaJ.tcejbuS == bus(fi  
   ...  

} 
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noitaremunE fo elpmaxE  

syaDkeeW mune  
} tas ,irf ,sruht ,dew ,seut ,nom ,nus {  

 
tseT ssalc  

{ 
 )][sgra gnirtS(niam diov citats cilbup  
 { 
   syaDkeeW kw  ; syaDkeeW epyt fo elbairav noitaremune na si kw//  
   ;nus.syaDkeeW = kw noc eht ylno dengissa eb nac kw//             rednu denifed stnats  

                     syadkeeW epyt mune//  
  ;)kw+" si yadoT"(nltnirp.tuo.metsyS  

 } 
} 

: tuptuO  
 nus si yadoT  
 

.ssalc a ot ralimis si ti esuaceb ssalc eht edistuo ro nihtiw denifed eb nac mune ehT  
 

      } LLAF ,REMMUS ,GNIRPS ,RETNIW { nosaeS mune  
      {2elpmaxEmunE ssalc  
      { )sgra ][gnirtS(niam diov citats cilbup  
      ;RETNIW.nosaeS=s nosaeS  
      ;)s(nltnirp.tuo.metsyS  
       }}  

 
:tuptuO RETNIW  

 
      {3elpmaxEmunE ssalc  
    GNIRPS ,RETNIW { nosaeS mune  ;nolocimes//};LLAF ,REMMUS ,   ereh lanoitpo si  
      { )sgra ][gnirtS(niam diov citats cilbup  
      RETNIW ssecca ot deriuqer si epyt mune//;RETNIW.nosaeS=s nosaeS  
      ;)s(nltnirp.tuo.metsyS  
      }}  

 
tuptuO RETNIW:  

 

maxE tnemetats hctiws gnisu noitaremunE fo elp  

      {5elpmaxEmunE ssalc  
     ,YADIRF ,YADSRUHT ,YADSENDEW ,YADSEUT ,YADNOM ,YADNUS {yaD mune

  }YADRUTAS  
      {)][sgra gnirtS(niam diov citats cilbup  
      ;YADNOM.yaD=yad yaD  
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      {)yad(hctiws  
       :YADNUS esac  
       ;)"yadnus"(nltnirp.tuo.metsyS  
       ;kaerb  

       :YADNOM esac  
       ;)"yadnom"(nltnirp.tuo.metsyS  
       ;kaerb  

      :tluafed  
      ;)"yad rehto"(nltnirp.tuo.metsyS  
      }  
      }}  

yadnom:tuptuO  
 

 ) (fOeulaV dna ) (seulaV dohtem  

snoitaremune eht llA  sah   sdohtem denifederp )(seulav   dna )(fOeulav  fo yarra na snruter dohtem )(seulav .
mune - ,si mrof lareneg stI .ti ni stnatsnoc noitaremune eht lla gniniatnoc epyt  

 cilbup citats  mune - ] [epyt  )(seulav   

r ot desu si dohtem )(fOeulav  sa ni dessap gnirts eht ot lauqe si eulav esohw tnatsnoc noitaremune eht nrute
,si mrof lareneg s'tI .dohtem siht gnillac elihw tnemugra  

 cilbup citats  mune - epyt  fOeulav   gnirtS( rts ) 
 

:sdohtem )(fOeulav dna )(seulav gnisu noitaremune fo elpmaxE  

uatseR mune { stnar  
gnikregrub ,soninap ,tuhazzip ,cfk ,sonimod  

} 
{ tseT ssalc  

)][sgra gnirtS(niam diov citats cilbup  
{ 

;r stnaruatseR  
;)":era stnaruatseR epyt mune fo stnatsnoc llA"(nltnirp.tuo.metsyS  

 ;)(seulav.stnaruatseR = ][yarrAr  stnaruatseR  yarra na snruter// stnaruatseR epyt fo stnatsnoc fo  
 )yarrAr : a  stnaruatseR(rof pool hcaerof gnisu//  

;)a(nltnirp.tuo.metsyS  
 

;)"sonimod"(fOeulav.stnaruatseR = r  
;)r + " MA I"(nltnirp.tuo.metsyS  

} 
} 

:tuptuO  
:era stnaruatseR epyt mune fo stnatsnoc llA  

sonimod  
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cfk  
tuhazzip  

nap soni  
gnikregrub  

sonimod MA I  
 

.seulav lla niatbo yltcerid nac ew yarra gnitaerc fo daetsnI  
  {1elpmaxEmunE ssalc  

    } LLAF ,REMMUS ,GNIRPS ,RETNIW { nosaeS mune cilbup  
    { )sgra ][gnirtS(niam diov citats cilbup  
     ))(seulav.nosaeS : s nosaeS( rof  
     ;)s(nltnirp.tuo.metsyS  
   } 
    }  
 

:tuptuO RETNIW  
       GNIRPS  
       REMMUS  
       LLAF  

 

snoitaremunE tuoba rebmemer ot stnioP  

.1  .sah ssalc avaJ a taht seitilibapac eht lla evah dna ,epyt ssalc fo era snoitaremunE  

.2  tsni ,srotcurtsnoC evah nac snoitaremunE  tnemelpmi neve nac dna sdohtem ,selbairaV ecna
.secafretnI  

.3   gnisu detaitnatsni ton era snoitaremunE wen  .drowyek  

.4   tirehni tluafed yb snoitaremunE llA munE.gnal.avaj  .ssalc  

.5   dnetxe ylno nac ssalc a sA eno  .esle gnihtyna dnetxe tonnac mune na os ,avaJ ni tnerap  

.6   sdnetxe yllanretni ti esuaceb ssalc yna dnetxe tonnac tub secafretni ynam tnemelpmi yam mune
ssalc munE  

 

 niatnoc nac dna epyt ssalc era munE avaJ  dohteM dna elbairav ecnatsni ,rotcurtsnoC   tnemelpmi &
.ecafretni  

tnedutS mune  
{ 
 ;)9(jaariV ,)31(maS ,)01(ynnoJ ,)11(nhoJ  
 tnedutS mune ni denifed elbairav//                   ;ega tni etavirp  
 tnedutS mune ni denifed dohtem//  } ;ega nruter { )(egateg tni  
 tnedutS mune ni denifed rotcurtsnoc//  )ega tni(tnedutS  
 { 
  ;ega =ega.siht  

 } 
} 
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omeDmunE ssalc  

{ 
 ) ][sgra gnirtS (niam diov citats cilbup  
 { 
   mune si// ;S tnedutS elbairav    nehw dellac si rotcurtsnoC .tcejbo mune ro  

             .detaerc si tcejbo mune hcae//  
 
  " +)(egateg.jaariV.tnedutS+ " si jaariV fo egA"(nltnirp.tuo.metsyS ;)"sraey  

 
sega dna tneduts lla yalpsid//  

;)":si ega stneduts llA"(nltnirp.tuo.metsyS  
))(seulav.tnedutS : a tnedutS( rof  

;))(egateg.a+ " si ega "+ a(nltnirp.tuo.metsyS  
 
 } 

} : tuptuO  

sraey 9 si jaariV fo egA  
 

:si ega stneduts llA  
 11 si ega nhoJ  

si ega ynnoJ  01  
31 si ega maS  
9 si ega jaariV  

(elbairav mune na eralced ew sa noos sa elpmaxe siht nI S tnedutS  sezilaitini ti dna ,dellac si rotcurtsnoc eht ,)
.sisehtnerap ni meht htiw deificeps seulav htiw tnatsnoc noitaremune yreve rof ega  

J ,nhoJ(tnatsnoc mune hcaE )…ega(eulav fo ypoc nwo sti sah )…ynno  

.jaariV fo ega snruter)(egateg.jaariV.tnedutS  
 

  gniatnoc munE avaJ rotcurtsnoc dedaolrevo  
  {pmaxEmunE ssalc  

   {nosaeS mune  
   ;LLAF ,)51(REMMUS ,)01(GNIRPS ,)5(RETNIW  

   
  ;eulav tni etavirp  

   {)v tni(nosaeS  
  ulav   ;v=e  
  }  

 ot eulav sezilaitini rotcurtsnoc tluafed// -1 
  {)(nosaeS  

   =eulav -   ;1  
   }  
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  }  
 {)][sgra gnirtS(niam diov citats cilbup  

 eulav sti dna tnatsnoc mune gnitnirp//  
  +" si eulav " +REMMUS.nosaeS +" si nosaeS"(nltnirp.tuo.metsyS ;)eulav.REMMUS.nosaeS  

eulav sti dna tnatsnoc mune lla gnitnirp//  
  ))(seulav.nosaeS : s nosaeS( rof  

  ;)eulav.s+" "+s(nltnirp.tuo.metsyS  
   

  }} tuptuo  
 si eulav REMMUS si nosaeS 15 

5 RETNIW  
01 GNIRPS  

51 REMMUS  
 LLAF -1 

 
munE stirehnI snoitaremunE  

 yllacitamotua snoitaremune llA tirehni  munE.gnal.avaj  ehT . munE   sa hcus sdohtem lareves senifed ssalc
) (lanidro  , ) (oTerapmoc , ) (slauqe    era taht ,no os dna elbaliava   nac uoY .snoitaremune lla yb esu rof

 ni noitisop s’tnatsnoc noitaremune na setacidni taht eulav a niatbo tsil eht   fo stnatsnoc  sti dellac si sihT .
’eulav lanidro‘   eht gnillac yb deveirter si ti dna ) (lanidro  dohtem  dohtem sihT . snruter   eulav lanidro eht  fo

 ta nigeb seulav lanidrO .tnatsnoc gnikovni eht ’0‘ . 
 

)(lanidro tni lanif  
 

 gnisu elpmaxe// dohtem )(lanidro  
      } LLAF ,REMMUS ,GNIRPS ,RETNIW { nosaeS mune  
      {2elpmaxEmunE ssalc  
      { )sgra ][gnirtS(niam diov citats cilbup  
    IW.nosaeS=s nosaeS   ;RETN  
      ;))(lanidro.s(nltnirp.tuo.metsyS  
       }}  

:tuptuO  

 0  
 

 gnisu elpmaxe// dohtem ) (oTerapmoc  
 eht gnisu yb noitaremune emas eht fo stnetnoc owt fo eulav lanidro eht erapmoc nac uoY ) (oTerapmoc  

 ssel eulav lanidro tcejbo siht sa regetni evitisop a ro ,orez ,regetni evitagen a snruter dohtem sihT .dohtem
.eulav lanidro tcejbo deificeps eht naht retaerg ro ,ot lauqe ,naht  

 
mune  slairotuT  {    

   1cipot , 2cipot , 3cipot ;  
}  
  

cilbup  ssalc  omeDmunE  {  
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   cilbup  citats  diov  niam ( gnirtS  sgra )][  { 
  

      slairotuT  1t , 2t , 3t ;  
     
       1t = slairotuT . 1cipot ;  
       2t = slairotuT . 2cipot ;  
       3t = slairotuT . 3cipot ;  

     
      fi ( 1t . oTerapmoc ( 2t ) > 0) { 

         metsyS . tuo . nltnirp (  2t +  detelpmoc " " erofeb  + 1t ;)   
      } 

     
      fi ( 1t . oTerapmoc ( 2t ) < 0) { 

         metsyS . tuo . nltnirp (  1t + " erofeb detelpmoc "  + 2t ;)   
      } 

 
      fi ( 1t . oTerapmoc ( 3t ) ==  0) {  

         metsyS . tuo . nltnirp (  1t + " htiw detelpmoc "  + 3t ;)   
      } 

   }  
}  

 1cipot 2cipot erofeb detelpmoc  

 gnisu yb tcejbo rehto yna htiw tnatsnoc noitaremune na erapmoc nac uoY ) (lauqe  eht sedirrevo hcihw ,
) (slauqe   yb denifed dohtem tcejbO  hguohtlA . ) (slauqe   ot tnatsnoc noitaremune na erapmoc nac  rehto yna

tcejbo w stcejbo owt esoht ,  emas eht nihtiw ,tnatsnoc emas eht ot refer htob yeht fi lauqe eb ylno lli
.noitaremune  

  { slairotuT mune  
    ;3cipot ,2cipot ,1cipot  
 }  

  
 { omeDmunE ssalc cilbup  

 
   { )][sgra gnirtS(niam diov citats cilbup  

  
       ;3t ,2t ,1t slairotuT  

     
      = 1t   ;1cipot.slairotuT  
       ;2cipot.slairotuT = 2t  
       ;1cipot.slairotuT = 3t  

     
      { ))2t(slauqe.1t(fi  

          ;)”rorrE“(nltnirp.tuo.metsyS  
      } 

     
      { ))3t(slauqe.1t( fi  
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          ;)3t + " slauqE " + 1t(nltnirp.tuo.metsyS  
      } 

   } 
} 

1cipot slauqE 1cipot  
 

== gnisu ytilauqe rof secnerefer snoitaremune 2 erapmoc nac eW ( rotarepo ). 
  { elppA mune  

   der ,neerg ,doow ,ytoo ,almihs  
 }  

  
 { 7654omeDmunE ssalc cilbup  

    )][sgra gnirtS(niam diov citats cilbup  
   {  
     ;3pa ,2pa ,pa elppA  

  
     .)(lanidro gnisu seulav lanidro lla niatbO //  
     + "stnatsnoc elppa lla era ereH"(nltnirp.tuo.metsyS  

                        ;)" :seulav lanidro rieht dna "  
     ))(seulav.elppA : a elppA(rof  
       ;))(lanidro.a + " " + a(nltnirp.tuo.metsyS  

  
     ;doow.elppA  = pa  
     ;ytoo.elppA = 2pa  
     ;doow.elppA = 3pa  

  
     ;)(nltnirp.tuo.metsyS  

  
     )(slauqe dna )(oTerapmoc etartsnomeD //  
     )0 < )2pa(oTerapmoc.pa(fi  
       ;)2pa + " erofeb semoc " + pa(nltnirp.tuo.metsyS  

  
    pa(oTerapmoc.pa(fi  )0 > )2  
       ;)pa + " erofeb semoc " + 2pa(nltnirp.tuo.metsyS  

  
     )0 == )3pa(oTerapmoc.pa(fi  
       ;)3pa + " slauqe " + pa(nltnirp.tuo.metsyS  

    
     ;)(nltnirp.tuo.metsyS  

  
     ))2pa(slauqe.pa(fi  
       ;)"!rorrE"(nltnirp.tuo.metsyS  

  
    e.pa(fi  ))3pa(slauq  
       ;)3pa + " slauqe " + pa(nltnirp.tuo.metsyS  

  
     )3pa == pa(fi  
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       ;)3pa + " == " + pa(nltnirp.tuo.metsyS  
  
   }  

           }  
:seulav lanidro rieht dna stnatsnoc elppa lla era ereH  

0 almihs  
1 ytoo  
2 doow  
3 neerg  

4 der  
 

 semoc ytoo doow erofeb  
doow slauqe doow  

 
doow slauqe doow  

doow == doow  
 

T W epy reppar  

.sepyt atad cisab eht dloh ot .cte taolf ,elbuod ,tni sa hcus sepyt atad evitimirp sesu avaJ  
;01= a tnI .gE  

;7.42=f taolF  
;’c’=hc rahC  

  lliw uoy nehw snoitautis era ereht ,sepyt atad evitimirp eht yb dereffo stifeneb ecnamrofrep eht etipseD
 etarepo avaJ ni serutcurts atad ynam ,elpmaxe roF .epyt atad evitimirp eht fo noitatneserper tcejbo na deen

ad evitimirp esu tonnac uoy oS .stcejbo no  fo epyt hcus eldnah oT .serutcurts atad esoht htiw sepyt at
 sedivorp avaJ ,snoitautis srepparW epyt   na nihtiw epyt evitimirp a etaluspacne taht sessalc edivorp hcihw

.tcejbo  

sessalC repparW fo deeN  

.1  ra stcejbO .stcejbo otni sepyt atad evitimirp trevnoc yehT  eht yfidom ot hsiw ew fi dedeen e
.)eulav yb dessap era sepyt evitimirp esuaceb( dohtem a otni dessap stnemugra  

.2   esac siht ni pleh sessalc repparw ecneh dna stcejbo ylno seldnah egakcap litu.avaj ni sessalc ehT
.osla  

.3   noitcelloC eht ni serutcurts ataD a hcus ,krowemarf  s tsiLyarrA    dna rotceV  stcejbo ylno erots ,
.sepyt evitimirp ton dna )sepyt ecnerefer(  

.4  .gnidaerhtitlum ni noitazinorhcnys troppus ot dedeen si tcejbo nA  

 
    retcarahC  .tcejbo nihtiw rahc epyt evitimirp setaluspacne tI :   

       retcarahC )hc rahc(  ssalc retcarahC rof rotcurtsnoc//  
     hc - .detaerc gnieb tcejbo retcarahC yb depparw eb lliw taht retcarahc seificeps  

  ni deniatnoc eulav rahc evitimirp niatbo oT  retcarahC llac tcejbo  
  )(eulaVrahc rahc  
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    naelooB  t evitimirp setaluspacne tI : .tcejbo nihtiw naeloob epy  
       naeloob( naelooB b) ssalc naelooB rof rotcurtsnoc//  

  ni deniatnoc eulav loob evitimirp niatbo oT naelooB  llac tcejbo  
  b )(eulaVnaeloob naeloo  
 

sessalc repparw woleb rof esiwekiL  
    : srepparw epyt ciremuN      .repparw epyt desu ylnommoc tsom eht si tI  

      etyB   trohS  regetnI       gnoL      taolF   elbuoD  
 
 

 evitimirP  ssalC repparW  tnemugrA rotcurtsnoC  seulav evitimirp teg ot sdohteM  

naeloob  naelooB   )b naeloob( naelooB  
 gnirtS ro  )(eulaVnaeloob  

etyb  etyB   )b etyb( etyB gnirtS ro  etyb  )(eulaV  
rahc  retcarahC  )hc rahc( retcarahC  rahc  )(eulaV  

tni  regetnI  )a tni(regetnI   gnirtS ro  tni  )(eulaV  
taolf  taolF  ro )f taolf(taolF   gnirtS ro elbuod  taolf  )(eulaV  

elbuod  elbuoD  ( elbuoD elbuod  )d   gnirtS ro  elbuod  )(eulaV  
gnol  gnoL  ( gnoL  gnol )l  gnirtS ro  gnol  )(eulaV  
trohs  trohS  ( trohS trohs )  gnirtS ro  trohs  )(eulaV  

.sessalc repparw ni srotcurtsnoc swohs elpmaxe gniwolloF  
  

sessalCrepparW ssalc cilbup  
{ 

    )sgra ][gnirtS(niam diov citats cilbup  
    { 

        tnemugra na sa eulav etyb sekat hcihw rotcurtsnoC//     ;)01 )etyb((etyB wen = 1B etyB  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//          ;)"01"(etyB wen = 2B etyB  

  
        FrebmuN : rorrE emiT nuR//      ;)"cba"(etyB wen = 3B etyB// noitpecxEtamro  

  
        esrap eb ton nac cba gnirtS ,esuaceB// - etyb ot elba  

  
        tnemugra na sa eulav trohs sekat hcihw rotcurtsnoC//   ;)02 )trohs((trohS wen = 1S trohS  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//         ;)"01"(trohS wen = 2S trohS  

  
        tnemugra na sa eulav tni sekat hcihw rotcurtsnoC//     ;)03(regetnI wen = 1I regetnI  
        S sekat hcihw rotcurtsnoC//   ;)"03"(regetnI wen = 2I regetnI tnemugra na sa gnirt  

  
        tnemugra na sa eulav gnol sekat hcihw rotcurtsnoC//      ;)04(gnoL wen = 1L gnoL  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//    ;)"04"(gnoL wen = 2L gnoL  

  
        w rotcurtsnoC//      ;)f2.21(taolF wen = 1F taolF tnemugra na sa eulav taolf sekat hcih  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//   ;)"6.51"(taolF wen = 2F taolF  
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        tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//    ;)d6.51(taolF wen = 3F taolF  
  

        .71(elbuoD wen = 1D elbuoD tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//       ;)d8  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//     ;)"8.71"(elbuoD wen = 2D elbuoD  

  
        ra na sa eulav naeloob sekat hcihw rotcurtsnoC//       ;)eslaf(naelooB wen = 1NLB naelooB tnemug  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//      ;)"eurt"(naelooB wen = 2NLB naelooB  

  
        tnemugra na sa eulav rahc sekat hcihw rotcurtsnoC//      ;)'D'(retcarahC wen = 1C retcarahC  
        //    ;)"cba"(retcarahC wen = 2C retcarahC  ot detrevnoc eb ton nac cba gnirtS : rorre emit elipmoC

retcarahc  
    } 

} 
 

yhcrareiH repparW epyT  

 
 

gnixoB  .repparw gnidnopserroc ot epyt evitimirp gnitrevnoc fo ssecorP :  
   .gE   ;)01(regetnI wen = i regetnI  

 ;02 = j regetnI  
 

gnixoBnU  .repparw epyt rof eulav gnitcartxe fo ssecorP :  
  ;)i(eulaVtni.i = a tni  

gnixobnU dna gnixobotuA  

 .5avaJ ni dedda saw serutaef gnixobnU dna gnixobotuA  
 gnixobotuA   sti otni )dexob(detaluspacne yllacitamotua si epyt evitimirp hcihw yb ssecorp a si

 tnelaviuqe repparw epyt  
 otuA - gnixobnU   epyt a morf detcartxe yllacitamotua si tcejbo na fo eulav eht hcihw yb ssecorp a si

.ssalc repparW  

 

gnixobnU / gnixobotuA fo stifeneB  

.1  .ylbaegnahcretni stcejbo ssalc repparW dna sepyt evitimirp esu su stel gnixobnU / gnixobotuA  
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        tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//    ;)d6.51(taolF wen = 3F taolF  
  

        .71(elbuoD wen = 1D elbuoD tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//       ;)d8  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//     ;)"8.71"(elbuoD wen = 2D elbuoD  

  
        ra na sa eulav naeloob sekat hcihw rotcurtsnoC//       ;)eslaf(naelooB wen = 1NLB naelooB tnemug  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//      ;)"eurt"(naelooB wen = 2NLB naelooB  

  
        tnemugra na sa eulav rahc sekat hcihw rotcurtsnoC//      ;)'D'(retcarahC wen = 1C retcarahC  
        //    ;)"cba"(retcarahC wen = 2C retcarahC  ot detrevnoc eb ton nac cba gnirtS : rorre emit elipmoC

retcarahc  
    } 

} 
 

yhcrareiH repparW epyT  

 
 

gnixoB  .repparw gnidnopserroc ot epyt evitimirp gnitrevnoc fo ssecorP :  
   .gE   ;)01(regetnI wen = i regetnI  

 ;02 = j regetnI  
 

gnixoBnU  .repparw epyt rof eulav gnitcartxe fo ssecorP :  
  ;)i(eulaVtni.i = a tni  

gnixobnU dna gnixobotuA  

 .5avaJ ni dedda saw serutaef gnixobnU dna gnixobotuA  
 gnixobotuA   sti otni )dexob(detaluspacne yllacitamotua si epyt evitimirp hcihw yb ssecorp a si

 tnelaviuqe repparw epyt  
 otuA - gnixobnU   epyt a morf detcartxe yllacitamotua si tcejbo na fo eulav eht hcihw yb ssecorp a si

.ssalc repparW  

 

gnixobnU / gnixobotuA fo stifeneB  

.1  .ylbaegnahcretni stcejbo ssalc repparW dna sepyt evitimirp esu su stel gnixobnU / gnixobotuA  
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        tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//    ;)d6.51(taolF wen = 3F taolF  
  

        .71(elbuoD wen = 1D elbuoD tnemugra na sa eulav elbuod sekat hcihw rotcurtsnoC//       ;)d8  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//     ;)"8.71"(elbuoD wen = 2D elbuoD  

  
        ra na sa eulav naeloob sekat hcihw rotcurtsnoC//       ;)eslaf(naelooB wen = 1NLB naelooB tnemug  
        tnemugra na sa gnirtS sekat hcihw rotcurtsnoC//      ;)"eurt"(naelooB wen = 2NLB naelooB  

  
        tnemugra na sa eulav rahc sekat hcihw rotcurtsnoC//      ;)'D'(retcarahC wen = 1C retcarahC  
        //    ;)"cba"(retcarahC wen = 2C retcarahC  ot detrevnoc eb ton nac cba gnirtS : rorre emit elipmoC

retcarahc  
    } 

} 
 

yhcrareiH repparW epyT  

 
 

gnixoB  .repparw gnidnopserroc ot epyt evitimirp gnitrevnoc fo ssecorP :  
   .gE   ;)01(regetnI wen = i regetnI  

 ;02 = j regetnI  
 

gnixoBnU  .repparw epyt rof eulav gnitcartxe fo ssecorP :  
  ;)i(eulaVtni.i = a tni  

gnixobnU dna gnixobotuA  

 .5avaJ ni dedda saw serutaef gnixobnU dna gnixobotuA  
 gnixobotuA   sti otni )dexob(detaluspacne yllacitamotua si epyt evitimirp hcihw yb ssecorp a si

 tnelaviuqe repparw epyt  
 otuA - gnixobnU   epyt a morf detcartxe yllacitamotua si tcejbo na fo eulav eht hcihw yb ssecorp a si

.ssalc repparW  

 

gnixobnU / gnixobotuA fo stifeneB  

.1  .ylbaegnahcretni stcejbo ssalc repparW dna sepyt evitimirp esu su stel gnixobnU / gnixobotuA  
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.2  W  ticilpxE mrofrep ot evah t'nod e gnitsacepyt . 

.3  .erac htiw desu eb tsum ecneH .semitemos stluser detcepxenu ot dael yam tub ,srorre tneverp spleh tI  

.4  otuA -  eht nehW .noisserpxe na ni stcejbo ciremun fo sepyt tnereffid xim ot uoy swolla osla gnixobnu
era seulav  .deilppa eb nac snoisrevnoc epyt dradnats eht ,dexobnu  

:avaj ni gnixobotuA fo elpmaxE elpmiS  

 
  {1elpmaxEgnixoB ssalc  

    {)][sgra gnirtS(niam diov citats cilbup  
      ;05=a tni  

          gnixoB//;)a(regetnI wen=2a regetnI  
   

          gnixoB//;5=3a regetnI  
           

          ;)3a+" "+2a(nltnirp.tuo.metsyS  
    }  
} 

5 05:tuptuO  

:avaj ni gnixobnU fo elpmaxE elpmiS  

  {1elpmaxEgnixobnU ssalc  
    {)][sgra gnirtS(niam diov citats cilbup  
      ;)05(regetnI wen=i regetnI  

          ;i=a tni  
           

          ;)a(nltnirp.tuo.metsyS  
    }  

  }  
05:tuptuO  

 

snoisserpxE ni gnixobnU / gnixobotuA  

 yb enod si gnixob dna gnixobnu citamotua ,noisserpxe na ni ssalc repparW fo tcejbo esu ew revenehW
.MVJ  

;bOi regetnI  
        ;001 = bOi tni fo gnixobotuA//  

bOi++ ; 

 neht dna detnemercni neht ,dexobnu tsrif si ti ,tcejbo regetnI no noitarepo tnemercni mrofrep ew nehW
.tcejbo epyt regetnI otni dexober niaga  

idnoc ro snoisserpxe ni stcejbo ssalc repparW esu lliw ew nehw ,syawla neppah lliw sihT .cte snoit  
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2 elpmaxE  

{ tseT ssalc  
{ )][sgra gnirtS(niam diov citats cilbup  

;53 = i regetnI  
;3.33 = d elbuoD  

;i + d = d  
;)d + " si d fo eulaV"(nltnirp.tuo.metsyS  

} 
} 

:tupuO  
3.86 si d fo eulaV  

:etoN   tnemetats eht nehW ;i + d = d  otua saw i ,detucexe saw - otua saw d ,tni otni dexobnu -  otni dexobnu
otua ,yllanif neht dna demrofrep saw noitidda ,elbuod -  repparW epyt elbuoD otni enod saw d fo gnixob

.ssalc  

sdohteM ni gnixobnU / gnixobotuA  
  {1gnixoB ssalc  

  )i tni(m diov citats  
  };)"tni"(nltnirp.tuo.metsyS{  

  [sgra gnirtS(niam diov citats cilbup    {)]  
     ;03=s regetnI  
     ;)s(m  

     }  
  }  

tni:tuptuO  
 

naelooB gnixobnU / gnixobotuA  
 

  {2elpmaxEgnixobnU ssalc  
  [sgra gnirtS(niam diov citats cilbup    {)]  
      ;)05(regetnI wen=i regetnI  
        yllanretni gnixobnu//            {)001<i(fi  
          ;)i(nltnirp.tuo.metsyS  
          }  

    }  
    }  

05:tuptuO  
 
 

seulav retcarahc dna naelooB gnixobnU / gnixobotuA  
 

.retcarahC dna naelooB a gnixobnu/gnixobotuA //  
{ 5xoBotuA ssalc  
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{ )][sgra gnirtS(niam diov citats cilbup  
.naeloob a xobnu/xobotuA //  

;eurt = b naelooB  
otua si b ,woleB // - ni desu nehw dexobnu  

.fi na sa hcus ,noisserpxe lanoitidnoc a //  
;)"eurt si b"(nltnirp.tuo.metsyS )b(fi  

.rahc a xobnu/xobotuA //  
ahC rahc a xob // ;'x' = hc retcar  

rahc a xobnu // ;hc = 2hc rahc  
;)2hc + " si 2hc"(nltnirp.tuo.metsyS  

} 
} 

:ereh nwohs si tuptuo ehT  
eurt si b  
x si 2hc  

 
srorre gnitneverp spleh gnixobnU / gnixobotuA  

 
.gnixobnu launam yb decudorp rorre nA //  

rorrEgnixobnU ssalc  { 
{ )][sgra gnirtS(niam diov citats cilbup  

0001 eulav eht xobotua // ;0001 = bOi regetnI  
!!! etyb sa xobnu yllaunam // ;)(eulaVetyb.bOi = i tni  

! 0001 yalpsid ton seod // ;)i(nltnirp.tuo.metsyS  
} 
} 
 

)atadateM( snoitatonnA  
snoitatonnA avaJ   ,edoc ecruos ruo otni noitamrofni atadatem dda ot su wolla  

 .5 KDJ morf avaj eht ot dedda erew snoitatonnA  
snoitatonnA  ,  .margorp a fo snoitca eht egnahc ton seod  

.degnahcnu margorp a fo scitnames eht sevael noitatonna na ,suhT  
 .tnemyolped dna tnempoleved htob gnirud sloot suoirav yb desu eb nac noitamrofni siht ,revewoH  

‘ htiw trats snoitatonnA  � @  .’  
on od snoitatonnA  �  .margorp delipmoc a fo noitca egnahc t  

 etaicossa ot pleh snoitatonnA  � atadatem   ,selbairav ecnatsni .e.i stnemele margorp eht ot )noitamrofni(
 .cte ,sessalc ,sdohtem ,srotcurtsnoc  

margorp a yaw eht egnahc nac yeht sa stnemmoc erup ton era snoitatonnA  �  .relipmoc yb detaert si  

scisab snoitatonnA  

 setacidni @ lobmys ehT .eman noitatonna eht yb dewollof @ lobmys eht htiw strats syawla noitatonna nA
.noitatonna na si siht taht relipmoc eht ot  

?snoitatonna esu nac ew erehW  
lc eht ot deilppa eb nac snoitatonnA .sdleif dna sdohtem ,secafretni ,sessa  
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tliuB - snoitatonnA avaJ nI  

 era erehT 7 tliub -  rehto ot emos dna edoc avaj ot deilppa era snoitatonna emoS .avaj ni snoitatonna ni
 .snoitatonna  

tliuB - gnal.avaj morf detropmi edoc avaj ni desu snoitatonnA avaJ nI  

 edirrevO@  
 sgninraWsserppuS@  
 detacerpeD@  

tliuB -  snoitatonna rehto ni desu snoitatonnA avaJ nI  
noitatonna.gnal.avaj morf detropmi  snoitatonnA 4  

 tegraT@  
 noitneteR@  
 detirehnI@  
 detnemucoD@  

.1   edirrevO@ A .sdohtem no ylno desu eb nac taht noitatonna rekram a si tI   htiw detatonna dohtem
 edirrevO@ elipmoc a ,t’nseod ti fI .ssalcrepus a morf dohtem a edirrevo tsum -  tluser lliw rorre emit  .

.dedaolrevo ylpmis ton dna ,neddirrevo yllautca si dohtem ssalcrepus a taht erusne ot desu si tI  

ssalc  esaB  
{ 

     cilbup  diov  psiD )(yal  
     { 

         ;)")(yalpsid esaB"(nltnirp.tuo.metsyS  
     } 
      cilbup  citats  diov  )][sgra gnirtS(niam  
     { 

         wen = 1t esaB  ;)(devireD  
         ;)(yalpsiD.1t  

     }       
} 

ssalc  sdnetxe devireD  esaB  
{ 

     edirrevO@  
     cilbup  diov  )(yalpsiD  
     { 

         ;)")(yalpsid devireD"(nltnirp.tuo.metsyS  
     } 

} 
:tuptuO  

)(yalpsid devireD  
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.2  sgninraWsserppuS@  
 sserppus ot sgninraw ehT .sgninraw relipmoc deificeps sserppus ot relipmoc eht mrofni ot desu si tI

 gnirts ni ,eman yb deificeps era  fo epyt yna ot deilppa eb nac noitatonna fo epyt sihT .mrof
.noitaralced  

 : era yehT .seirogetac owt rednu sgninraw spuorg avaJ  noitacerped  dna .dekcehcnu  ynA .
.scireneg esu taht edoc a htiw secafretni edoc ycagel a nehw detareneg si gninraw dekcehcnu  

ssalc  tseTdetacerpeD  
{ 

    detacerpeD@  
    )(yalpsiD diov cilbup  
    { 

        ;)")(yalpsid tsetdetacerpeD"(nltnirp.tuo.metsyS  
    } 

} 
  

tseTgninraWsserppuS ssalc cilbup  
{ 

    setareneg margorp ,noitatonna woleb tnemmoc ew fI //  
    gninraw //  
    nraWsserppuS@ )}"noitacerped" ,"dekcehc"{(sgni  
    )][sgra gnirtS(niam diov citats cilbup  
    { 

        ;)(tseTdetacerpeD wen = 1d tseTdetacerpeD  
        ;)(yalpsiD.1d  

    } 
} 

:tuptuO  
)(yalpsid tsetdetacerpeD  

 

.3   detacerpeD@  neeb sah dna etelosbo si noitaralced a taht setacidni tI .noitatonna rekram a si tI
 codavaJ ehT.mrof rewen a yb decalper  gat detacerped@ uohs  neeb sah tnemele na nehw desu eb dl

.detacerped  

cilbup  ssalc  tseTdetacerpeD  
{ 

    detacerpeD@  
    cilbup  diov  )(yalpsiD  
    { 

        ;)")(yalpsid tsetdetacerpeD"(nltnirp.tuo.metsyS  
    } 

  
    cilbup  citats  diov  )][sgra gnirtS(niam  
    { 

        wen = 1d tseTdetacerpeD  ;)(tseTdetacerpeD  
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        ;)(yalpsiD.1d  
    } 

} 
:tuptuO  

)(yalpsid tsetdetacerpeD  

noitatonnA fo sepyT  

:snoitatonnA fo seirogetac 3 era erehT - 
:snoitatonnA rekraM .1  

 yna tsisnoc ton od dna srebmem on niatnoc snoitatonna esehT .noitaralced a kram ot si esoprup ylno ehT
 ylpmis ,srebmem on sniatnoc ecafretni rekram ,ecniS .tneiciffus si noitatonna na sa ecneserp sti ,suhT .atad

 tnesba ro tneserp si ti rehtehw gninimreted  .tneiciffus si edirrevO@   detacerpeD@ ,  fo elpmaxe na si
.noitatonnA rekraM  

 :elpmaxE - )(noitatonnAtseT@  

:snoitatonnA eulav elgniS .2  
 eht fo eulav eht gniyficeps fo mrof dnahtrohs a wolla dna rebmem eno ylno niatnoc snoitatonna esehT

ot deen ylno eW .rebmem   deen t’nod dna deilppa si noitatonna eht nehw rebmem taht rof eulav eht yficeps
 tsum rebmem eht fo eman eht ,dnahtrohs siht esu ot redro ni revewoH .rebmem eht fo eman eht yficeps ot

 eb .eulav  

 :elpmaxE - ;)”gnitset“(noitatonnAtseT@  

 .3 eulavitluM  oitatonnA :sn  
.sriap ,eulav ,eman /srebmem atad elpitlum fo tsisnoc snoitatonna esehT  

:elpmaxE - )”rotuT”=eulav ,”hsemU”=renwo(noitatonnAtseT@  

noitatonnA motsuC avaJ  

snoitatonna motsuC avaJ  resU avaJ ro -  ehT .esu dna etaerc ot ysae era snoitatonna denifed ecafretni@  
:elpmaxe roF .noitatonna na eralced ot desu si tnemele  

ecafretni@  } {noitatonnAyM    

.eman noitatonna motsuc eht si noitatonnAyM ,ereH  

erutangis noitatonna motsuc avaj rof rebmemer ot stnioP  

.remmargorp eht yb derebmemer eb dluohs taht stniop wef era erehT  

.1   woleb eht ni nwohs sa eman noitatonna yb dewollof ,ecafretni@ gnisu yb detaerc era snoitatonnA
.elpmaxe  

.2   ,edoc woleb eht ni elpmaxe roF .sdohtem ekil kool yehT .llew sa stnemele evah nac noitatonna nA
 edivorp ton dluohs eW .stnemele ruof evah ew .stnemele eseht rof noitatnemelpmi  
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.3   fo yarra ro mune ,ssalC ,gnirtS ,sepyt atad evitimirp :gniwollof eht fo eno nruter dluohs dohteM
.sepyt atad eseht  

.4  .retemarap yna evah ton dluohs dohteM  

.5  oitatonna enifed ot drowyek ecafretni erofeb tsuj @ hcatta dluohs eW .n  

.6  .dohtem eht ot eulav tluafed a ngissa yam tI  

 

noitatonnA motsuc gniralceD  
     

  {noitatonnAyM ecafretni@  
    (1eulav tni    ;1 tluafed )  
    (2eulav gnirtS    ;"" tluafed )  
    (3eulav gnirtS    ;"zyx" tluafed )  
      }  

 

noitatonnA motsuc ylppa ot woH  

M@ )"TIBJS"=3eulav,"hsemU"=2eulav,01=1eulav(noitatonnAy    

 
.4     detnemucoD@  .detnemucod eb ot si noitatonna na taht loot a sllet taht ecafretni rekram a si tI

 edoc eht ni noitatonna detnemucoD@ fo esU .stnemmoc codavaJ yb dedulcni ton era snoitatonnA
 selbane  detareneg eht ni noitamrofni epyt noitatonna eht edulcni dna ti ssecorp ot codavaJ ekil sloot

.tnemucod  
 

detnemucoD.noitatonna.gnal.avaj  
detnemucoD@  

{ noitatonnAmotsuCyM ecafretni@ cilbup  
  ydob noitatonnA//  

} 
 

noitatonnAmotsuCyM@  
 { ssalCyM ssalc cilbup  

     ydob ssalC//  
} 
 

 eb dluow noitatonnAmotsuCyM@ noitatonna eht ,ssalCyM ssalc rof codavaj eht gnitareneg elihW
.taht ni dedulcni  

 

.5  detirehnI@   

 sti fo lla yb detirehni eb dluohs ssalc a ni desu noitatonna motsuc a taht slangis noitatonna detirehnI@ ehT
bus  :elpmaxe roF .sessalc  

detirehnI.noitatonna.gnal.avaj  
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detirehnI@  

{ noitatonnAmotsuCyM ecafretni@ cilbup  
 
} 

noitatonnAmotsuCyM@  
 { ssalCtneraPyM ssalc cilbup  

   ...  
} 

 { ssalCtneraPyM sdnetxe ssalCdlihCyM ssalc cilbup  
    ...  

} 

ssalCtneraPyM ssalc eht ereH   htiw dekram si hcihw noitatonnAmotsuCyM@ noitatonna gnisu si
.noitatonnAmotsuCyM@ eht stirehni ssalCdlihCyM ssalc bus eht snaem tI .noitatonna detirehni@  

.6   tegraT@  

enifed evah ew ,edoc woleb eht nI :elpmaxe roF .noitatonna eht esu nac ew erehw seificeps tI  tegrat eht d
.sdohtem no desu eb ylno nac noitatonna woleb eht snaem hcihw DOHTEM sa epyt  

.noitatonna.gnal.avaj ehT epyTtnemelE   erehw tnemele fo epyt eht yficeps ot stnatsnoc ynam seralced mune
 .cte DLEIF ,DOHTEM ,EPYT sa hcus deilppa eb ot si noitatonna  

E  sepyT tnemel  deilppa eb nac noitatonna eht erehW  
EPYT  noitaremune ro ecafretni ,ssalc  

 DLEIF  sdleif  
DOHTEM  sdohtem  

 ROTCURTSNOC  srotcurtsnoc  
ELBAIRAV_LACOL  selbairav lacol  

EPYT_NOITATONNA  epyt noitatonna  
RETEMARAP  retemarap  

 
 

 tropmi ;epyTtnemelE.noitatonna.gnal.avaj  
;tegraT.noitatonna.gnal.avaj tropmi  

 
)}DOHTEM.epyTtnemelE{(tegraT@  

//  stnemele elpitlum tegrat osla nac u  
// tegraT@ {(  ,DLEIF.epyTtnemelE  )}DOHTEM.epyTtnemelE    

{ noitatonnAmotsuCyM ecafretni@ cilbup  
 
} 

ssalCyM ssalc cilbup  { 
   noitatonnAmotsuCyM@  
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   )(dohteMym diov cilbup  
   { 

       gnihtemos gnioD//  
   } 

} 
 
 

.7  noitneteR@  

.deniater eb ot era epyt detatonna eht htiw snoitatonna gnol woh setacidni tI  

;noitneteR.noitatonna.gnal.avaj tropmi  
noitneteR.noitatonna.gnal.avaj tropmi ;yciloP  

 
)EMITNUR.yciloPnoitneteR(noitneteR@  

{ noitatonnAmotsuCyM ecafretni@  
     

} 
 yeht od tahw ees steL .llew sa snoitpo rehto owt era erehT .EMITNUR.yciloPnoitneteR desu evah ew ereH

:naem  
 ta elbaliava eb dluohs noitatonna ehT :EMITNUR.yciloPnoitneteR  avaj aiv noitcepsni rof ,emitnur

.noitcelfer  
.emitnur ta elbaliava eb ton dluow ti tub elif ssalc. eht ni eb dluow noitatonna ehT :SSALC.yciloPnoitneteR  

 dluow ti ,margorp eht fo edoc ecruos eht ni elbaliava eb dluow noitatonna ehT :ECRUOS.yciloPnoitneteR
n .emitnur eht ta elbaliava eb ron elif ssalc. eht ni eb rehtie  

elpmaxe eno ni etelpmoC  
tropmi  avaj . gnal . noitatonna . detnemucoD ; 
tropmi  avaj . gnal . noitatonna . epyTtnemelE ; 
tropmi  avaj . gnal . noitatonna . detirehnI ; 
tropmi  avaj . gnal . noitatonna . noitneteR ; 
tropmi  avaj . gnal . noitatonna . yciloPnoitneteR ; 
tropmi  avaj . gnal . noitatonna . tegraT ; 

  
detnemucoD@  

tegraT@ ( epyTtnemelE . DOHTEM ) 
detirehnI@  
noitneteR@ ( yciloPnoitneteR . EMITNUR ) 

cilbup  ecafretni@  noitatonnAmotsuCyM { 
    tni  egAtneduts )(  tluafed  81 ; 
    gnirtS  emaNtneduts ;)(  
    gnirtS  sserddAuts ;)(  
    gnirtS  maertSuts )(  tluafed  "ESC" ; 

} 
noitatonnAmotsuCyM@  ( emaNtneduts = "hsemu" , sserddAuts = "aidnI" ) 

cilbup  ssalc  ssalCyM  { 
...  
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} 

noitcelfer gnisu emitnur ta noitatonna gniniatbO  

 ro enimaxe ot desu si hcihw IPA na si noitcelfeR  ta secafretni ,sessalc ,sdohtem fo roivaheb eht yfidom
.emitnur  

 .egakcap tcelfer.gnal.avaj rednu dedivorp era noitcelfer rof sessalc deriuqer ehT  

 tuoba noitamrofni teg ot desu eb nac noitcelfeR – 

 ssalC  .sgnoleb tcejbo na hcihw ot ssalc eht fo eman eht teg ot desu si dohtem )(ssalCteg ehT  
 srotcurtsnoC   ot ssalc eht fo srotcurtsnoc cilbup eht teg ot desu si dohtem )(srotcurtsnoCteg ehT

.sgnoleb tcejbo na hcihw  
 sdohteM  teg ot desu si dohtem )(sdohteMteg ehT   na hcihw ot ssalc eht fo sdohtem cilbup eht

.sgnoleb stcejbo  

;*.noitatonna.gnal.avaj tropmi  
;*.tcelfer.gnal.avaj tropmi  

.noitaralced epyt noitatonna nA //  
)EMITNUR.yciloPnoitneteR(noitneteR@  

{ onnAyM ecafretni@  
;)(rts gnirtS  

;)(lav tni  
} 

{ ateM ssalc  
A // .dohtem a etatonn  

)001 = lav ,"elpmaxE noitatonnA" = rts(onnAyM@  
{ )(hteMym diov citats cilbup  

;)(ateM wen = bo ateM  
dohtem siht rof noitatonna eht niatbO //  

.srebmem eht fo seulav eht yalpsid dna //  

{ yrt  

stneserper taht tcejbo ssalC a teg ,tsriF //  

 // .ssalc siht  
;)(ssalCteg.bo = c ssalC  

stneserper taht tcejbo dohteM a teg ,woN //  
.dohtem siht //  

;)"hteMym"(dohteMteg.c = m dohteM  
.ssalc siht rof noitatonna eht teg ,txeN //  

;)ssalc.onnAyM(noitatonnAteg.m = onna onnAyM  
.seulav eht yalpsid ,yllaniF //  

tsyS ;))(lav.onna + " " + )(rts.onna(nltnirp.tuo.me  
{ )cxe noitpecxEdohteMhcuSoN( hctac }  
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;)".dnuoF toN dohteM"(nltnirp.tuo.metsyS  
} 
} 

{ )][sgra gnirtS(niam diov citats cilbup  
;)(hteMym  

} 
} 

:ereh nwohs si margorp eht morf tuptuo ehT  

001 elpmaxE noitatonnA  

snoitatonnA llA gniniatbO  

 evah taht snoitatonna lla niatbo nac uoY  EMITNUR na htiw detaicossa era taht noitneter  
 gnillac yb meti  ) (snoitatonnAteg :mrof lareneg siht sah tI .meti taht no  

 
) (snoitatonnAteg ] [noitatonnA  

 
 .snoitatonna eht fo yarra na snruter tI  ) (snoitatonnAteg epyt fo stcejbo no dellac eb nac  

ssalC  , dohteM  , rotcurtsnoC  dna , dleiF . 
 

.dohtem a dna ssalc a rof snoitatonna lla wohS //  
;*.noitatonna.gnal.avaj tropmi  

;*.tcelfer.gnal.avaj tropmi  
neteR(noitneteR@ )EMITNUR.yciloPnoit  

{ onnAyM ecafretni@  
 ;)(rts gnirtS  
 ;)(lav tni  
} 
 

)EMITNUR.yciloPnoitneteR(noitneteR@  
{ tahW ecafretni@  

 ;)(noitpircsed gnirtS  
} 

)"ssalc tset noitatonna nA" = noitpircsed(tahW@  
 

)99 = lav ,"2ateM" = rts(onnAyM@  
 

{ 2ateM ssalc  
)"dohtem tset noitatonna nA" = noitpircsed(tahW@  

)001 = lav ,"gnitseT" = rts(onnAyM@  
 { )(hteMym diov citats cilbup  
  ;)(2ateM wen = bo 2ateM  
  { yrt  
   ;)(snoitatonnAteg.)(ssalCteg.bo = ][sonna noitatonnA  
   .2ateM rof snoitatonna lla yalpsiD //  
   metsyS ;)":2ateM rof snoitatonna llA"(nltnirp.tuo.  
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   )sonna : a noitatonnA(rof  
   ;)a(nltnirp.tuo.metsyS  
   ;)(nltnirp.tuo.metsyS  
   .hteMym rof snoitatonna lla yalpsiD //  
   ;)"hteMym"(dohteMteg.) (ssalCteg.bo = m dohteM  
   ;)(snoitatonnAteg.m = sonna  
   metsyS ;)":hteMym rof snoitatonna llA"(nltnirp.tuo.  
   )sonna : a noitatonnA(rof  
    ;)a(nltnirp.tuo.metsyS  
   { )cxe noitpecxEdohteMhcuSoN( hctac }  
    ;)".dnuoF toN dohteM"(nltnirp.tuo.metsyS  
   } 
} 

{ )][sgra gnirtS(niam diov citats cilbup  
 ;)(hteMym  
 } 
} 
 

 ehT :ereh nwohs si tuptuo  
:2ateM rof snoitatonna llA  

)ssalc tset noitatonna nA=noitpircsed(tahW@  
)99=lav ,2ateM=rts(onnAyM@  

:hteMym rof snoitatonna llA  
)dohtem tset noitatonna nA=noitpircsed(tahW@  

)001=lav ,gnitseT=rts(onnAyM@  

ecafretnI tnemelEdetatonnA ehT  

hT  sdohtem e ) (noitatonnAteg   dna ) (snoitatonnAteg   denifed era selpmaxe gnidecerp eht yb desu
 eht yb tnemelEdetatonnA   ni denifed si hcihw ,ecafretni tcelfer.gnal.avaj  stroppus ecafretni sihT .

ohteM sessalc eht yb detnemelpmi si dna snoitatonna rof noitcelfer .egakcaP dna ,ssalC ,rotcurtsnoC,dleiF ,d  
 ,) (snoitatonnAteg dna ) (noitatonnAteg ot noitidda nI nemelEdetatonnA  rehto owt senifed t

 tsrif ehT .sdohtem ,) (snoitatonnAderalceDteg si  :mrof lareneg siht sah hcihw  
 

snoitatonnAderalceDteg ] [noitatonnA ) (  
 

 tI non lla snruter - si dnoces ehT .tcejbo gnikovni eht ni tneserp snoitatonna detirehni       
,) (tneserPnoitatonnAsi   :mrof lareneg siht sah hcihw  

 
)epyTonna ssalC(tneserPnoitatonnAsi naeloob  

 
taicossa si epyTonna yb deificeps noitatonna eht fi eurt snruter tI  eslaf snruter tI .tcejbognikovni eht htiw de

.esiwrehto  
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 ELUDOM – 2 

KROWEMARF NOITCELLOC  

snoitcelloC ot noitcudortnI  
 A noitcelloc  —  reniatnoc a dellac semitemos —  elpitlum spuorg taht tcejbo na ylpmis si

 etacinummoc dna ,etalupinam ,eveirter ,erots ot desu era snoitcelloC .tinu elgnis a otni stnemele
cus ,puorg larutan a mrof taht smeti atad tneserper yeht ,yllacipyT .atad etagergga  rekop a sa h

 a( yrotcerid enohpelet a ro ,)srettel fo noitcelloc a( redlof liam a ,)sdrac fo noitcelloc a( dnah
 egaugnal gnimmargorp avaJ eht desu evah uoy fI .)srebmun enohp ot seman fo gnippam —  ro

 egaugnal gnimmargorp rehto yna tuoba tsuj — erla era uoy .snoitcelloc htiw railimaf yda  

?krowemarF snoitcelloC a sI tahW  
 A krowemarf snoitcelloc   .snoitcelloc gnitalupinam dna gnitneserper rof erutcetihcra deifinu a si

:gniwollof eht niatnoc skrowemarf snoitcelloc llA  

 :secafretnI   wolla secafretnI .snoitcelloc tneserper taht sepyt atad tcartsba era esehT
 nI .noitatneserper rieht fo sliated eht fo yltnednepedni detalupinam eb ot snoitcelloc

tcejbo - .yhcrareih a mrof yllareneg secafretni ,segaugnal detneiro  
 :snoitatnemelpmI   era esehT  nI .secafretni noitcelloc eht fo snoitatnemelpmi etercnoc eht

.serutcurts atad elbasuer era yeht ,ecnesse  
 :smhtiroglA   gnihcraes sa hcus ,snoitatupmoc lufesu mrofrep taht sdohtem eht era esehT

hT .secafretni noitcelloc tnemelpmi taht stcejbo no ,gnitros dna  eb ot dias era smhtirogla e
cihpromylop  fo snoitatnemelpmi tnereffid ynam no desu eb nac dohtem emas eht ,si taht :

.ytilanoitcnuf elbasuer era smhtirogla ,ecnesse nI .ecafretni noitcelloc etairporppa eht  

tseb eht ,krowemarF snoitcelloC avaJ eht morf trapA -  skrowemarf snoitcelloc fo selpmaxe nwonk
 ,yllacirotsiH .yhcrareih noitcelloc s'klatllamS dna )LTS( yrarbiL etalpmeT dradnatS ++C eht era
 a gnivah rof noitatuper a meht evag hcihw ,xelpmoc etiuq neeb evah skrowemarf snoitcelloc

ileb eW .evruc gninrael peets  ,noitidart siht htiw skaerb krowemarF snoitcelloC avaJ eht taht eve
.retpahc siht ni flesruoy rof nrael lliw uoy sa  

krowemarF snoitcelloC avaJ eht fo stifeneB  
:stifeneb gniwollof eht sedivorp krowemarF snoitcelloC avaJ ehT  

 :troffe gnimmargorp secudeR  rp yB  eht ,smhtirogla dna serutcurts atad lufesu gnidivo
 margorp ruoy fo strap tnatropmi eht no etartnecnoc ot uoy seerf krowemarF snoitcelloC

wol eht no naht rehtar -  gnitatilicaf yB .krow ti ekam ot deriuqer "gnibmulp" level
sIPA detalernu gnoma ytilibareporetni  morf uoy seerf krowemarF snoitcelloC avaJ eht ,

.sIPA tcennoc ot edoc noisrevnoc ro stcejbo retpada gnitirw  
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 :ytilauq dna deeps margorp sesaercnI  hgih sedivorp krowemarF snoitcelloC sihT -
hgih ,ecnamrofrep - na serutcurts atad lufesu fo snoitatnemelpmi ytilauq  ehT .smhtirogla d

 ylisae eb nac smargorp os ,elbaegnahcretni era ecafretni hcae fo snoitatnemelpmi suoirav
 yregdurd eht morf deerf er'uoy esuaceB .snoitatnemelpmi noitcelloc gnihctiws yb denut

d ot emit erom evah ll'uoy ,serutcurts atad nwo ruoy gnitirw fo  gnivorpmi ot etove
.ecnamrofrep dna ytilauq 'smargorp  

 :sIPA detalernu gnoma ytilibareporetni swollA   eht era secafretni noitcelloc ehT
 noitartsinimda krowten ym fI .htrof dna kcab snoitcelloc ssap sIPA hcihw yb ralucanrev

 edon fo noitcelloc a sehsinruf IPA  fo noitcelloc a stcepxe tikloot IUG ruoy fi dna seman
 nettirw erew yeht hguoht neve ,ylsselmaes etareporetni lliw sIPA ruo ,sgnidaeh nmuloc

.yltnednepedni  
 :sIPA wen esu ot dna nrael ot troffe secudeR   no snoitcelloc ekat yllarutan sIPA ynaM

sinruf dna tupni bus llams a dah IPA hcus hcae ,tsap eht nI .tuptuo sa meht h -  detoved IPA
 coh da eseht gnoma ycnetsisnoc elttil saw erehT .snoitcelloc sti gnitalupinam ot

bus snoitcelloc -  ekam ot ysae saw ti dna ,hctarcs morf eno hcae nrael ot dah uoy os ,sIPA
nehw sekatsim   melborp eht ,secafretni noitcelloc dradnats fo tnevda eht htiW .meht gnisu

.yawa tnew  
 :sIPA wen ngised ot troffe secudeR   .egatnavda suoiverp eht fo edis pilf eht si sihT

 na etaerc yeht emit hcae leehw eht tnevnier ot evah t'nod sretnemelpmi dna srengiseD
.secafretni noitcelloc dradnats esu nac yeht ,daetsni ;snoitcelloc no seiler taht IPA  

 :esuer erawtfos sretsoF  ts atad weN  noitcelloc dradnats eht ot mrofnoc taht serutcur
 no etarepo taht smhtirogla wen rof seog emas ehT .elbasuer erutan yb era secafretni

.secafretni eseht tnemelpmi taht stcejbo  

secafretnI  
 ehT secafretni noitcelloc eroc  oitcelloc fo sepyt tnereffid etaluspacne  eht ni nwohs era hcihw ,sn

 fo sliated eht fo yltnednepedni detalupinam eb ot snoitcelloc wolla secafretni esehT .woleb erugif
 snoitcelloC avaJ eht fo noitadnuof eht era secafretni noitcelloc eroC .noitatneserper rieht

ollof eht ni ees nac uoy sA .krowemarF  a mrof secafretni noitcelloc eroc eht ,erugif gniw
.yhcrareih  

 

.secafretni noitcelloc eroc ehT  

 A teS   fo dnik laiceps a si noitcelloC  a , teSdetroS   fo dnik laiceps a si teS  etoN .htrof os dna ,
 seert tcnitsid owt fo stsisnoc yhcrareih eht taht osla —  a paM   eurt a ton si noitcelloC . 
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 eht fo noitaralced eht si siht ,elpmaxe roF .cireneg era secafretni noitcelloc eroc eht lla taht etoN
noitcelloC  .ecafretni  

...>E<noitcelloC ecafretni cilbup  

 ehT >E<  ralced uoy nehW .cireneg si ecafretni eht taht uoy sllet xatnys  a e noitcelloC   ecnatsni
 nac uoy dluohs dna   epyt eht gniyficepS .noitcelloc eht ni deniatnoc tcejbo fo epyt eht yficeps

elipmoc ta( yfirev ot relipmoc eht swolla -  noitcelloc eht otni tup uoy tcejbo fo epyt eht taht )emit
r ta srorre gnicuder suht ,tcerroc si  eht ees ,sepyt cireneg no noitamrofni roF .emitnu  scireneG

)detadpU(  .nossel  

nk ot si ereht tahw fo tsom wonk lliw uoy ,secafretni eseht esu ot woh dnatsrednu uoy nehW  wo
 evitceffe rof senilediug lareneg sessucsid retpahc sihT .krowemarF snoitcelloC avaJ eht tuoba
 gnimmargorp nrael osla ll'uoY .ecafretni hcihw esu ot nehw gnidulcni ,secafretni eht fo esu

.ti fo tuo tsom eht teg uoy pleh ot ecafretni hcae rof smoidi  

ek oT  edivorp t'nseod mroftalp avaJ eht ,elbaeganam secafretni noitcelloc eroc fo rebmun eht pe
 edulcni thgim stnairav hcuS( .epyt noitcelloc hcae fo tnairav hcae rof secafretni etarapes

dexif ,elbatummi - dneppa dna ,ezis - oitarepo noitacifidom eht ,daetsnI ).ylno  ecafretni hcae ni sn
 detangised era lanoitpo  —  na fI .snoitarepo lla troppus ot ton tcele yam noitatnemelpmi nevig a

 na sworht noitcelloc a ,dekovni si noitarepo detroppusnu noitpecxEnoitarepOdetroppusnU  .
 .troppus yeht snoitarepo lanoitpo eht fo hcihw gnitnemucod rof elbisnopser era snoitatnemelpmI

lareneg s'mroftalp avaJ eht fo llA - .snoitarepo lanoitpo eht fo lla troppus snoitatnemelpmi esoprup  

:secafretni noitcelloc eroc eht sebircsed tsil gniwollof ehT  

 noitcelloC  —  fo puorg a stneserper noitcelloc A .yhcrareih noitcelloc eht fo toor eht
 sti sa nwonk stcejbo stnemele  ehT . noitcelloC   nommoc tsael eht si ecafretni

 snoitcelloc lla taht rotanimoned  ot dna dnuora snoitcelloc ssap ot desu si dna tnemelpmi
 wolla snoitcelloc fo sepyt emoS .derised si ytilareneg mumixam nehw meht etalupinam
 ehT .deredronu era srehto dna deredro era emoS .ton od srehto dna ,stnemele etacilpud

 edivorp t'nseod mroftalp avaJ  sedivorp tub ecafretni siht fo snoitatnemelpmi tcerid yna
 sa hcus ,secafretnibus cificeps erom fo snoitatnemelpmi teS   dna tsiL  ees oslA .  ehT

I noitcelloC ecafretn  .noitces  
 teS  —  eht sledom ecafretni sihT .stnemele etacilpud niatnoc tonnac taht noitcelloc a

 a gnisirpmoc sdrac eht sa hcus ,stes tneserper ot desu si dna noitcartsba tes lacitamehtam
no gninnur sessecorp eht ro ,eludehcs s'tneduts a pu gnikam sesruoc eht ,dnah rekop   a

 osla eeS .enihcam ecafretnI teS ehT  .noitces  
 tsiL  —  a dellac semitemos( noitcelloc deredro na ecneuqes  .) tsiL  niatnoc nac s

 a fo resu ehT .stnemele etacilpud tsiL   tsil eht ni erehw revo lortnoc esicerp sah yllareneg
 fI .)noitisop( xedni regetni rieht yb stnemele ssecca nac dna detresni si tnemele hcae

 desu ev'uoy rotceV  fo rovalf lareneg eht htiw railimaf er'uoy , tsiL  ees oslA .  tsiL ehT
ecafretnI  .noitces  

 eueuQ  —  cisab sediseB .gnissecorp ot roirp stnemele elpitlum dloh ot desu noitcelloc a
noitcelloC   a ,snoitarepo eueuQ  dna ,noitcartxe ,noitresni lanoitidda sedivorp   noitcepsni
 .snoitarepo  
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tsrif( OFIF a ni stnemele redro ,ylirassecen ton od tub ,yllacipyt seueuQ - tsrif ,ni -  )tuo
 a ot gnidrocca stnemele redro hcihw ,seueuq ytiroirp era snoitpecxe eht gnomA .rennam

W .gniredro larutan 'stnemele eht ro rotarapmoc deilppus  eht ,desu gniredro eht revetah
 ot llac a yb devomer eb dluow taht tnemele eht si eueuq eht fo daeh evomer   ro llop  a nI .

 seueuq fo sdnik rehtO .eueuq eht fo liat eht ta detresni era stnemele wen lla ,eueuq OFIF
 yrevE .selur tnemecalp tnereffid esu yam eueuQ   gniredro sti yficeps tsum noitatnemelpmi

 ees oslA .seitreporp ecafretnI eueuQ ehT  .noitces  

 euqeD  —  cisab sediseB .gnissecorp ot roirp stnemele elpitlum dloh ot desu noitcelloc a
noitcelloC   a ,snoitarepo euqeD   noitcepsni dna ,noitcartxe ,noitresni lanoitidda sedivorp
 .snoitarepo  

tsrif( OFIF sa htob desu eb nac seuqeD - tsrif ,ni - tsal( OFIL dna )tuo - ,ni  tsrif -  a nI .)tuo
 ees oslA .sdne htob ta devomer dna deveirter ,detresni eb nac stnemele wen lla euqed  ehT

ecafretnI euqeD  .noitces  

 paM  —  spam taht tcejbo na  A .seulav ot syek paM   yek hcae ;syek etacilpud niatnoc tonnac
 desu ev'uoy fI .eulav eno tsom ta ot pam nac elbathsaH  eht htiw railimaf ydaerla er'uoy ,

 fo scisab paM  ees oslA . ecafretnI paM ehT  .noitces  

 fo snoisrev detros ylerem era secafretni noitcelloc eroc owt tsal ehT teS   dna paM : 

 teSdetroS  —  a teS   lanoitidda lareveS .redro gnidnecsa ni stnemele sti sniatniam taht
t fo egatnavda ekat ot dedivorp era snoitarepo  rof desu era stes detroS .gniredro eh

 ees oslA .sllor pihsrebmem dna stsil drow sa hcus ,stes deredro yllarutan  teSdetroS ehT
ecafretnI  .noitces  

 aMdetroS p —  a paM   eht si sihT .redro yek gnidnecsa ni sgnippam sti sniatniam taht paM  
 fo golana teSdetroS  eulav/yek fo snoitcelloc deredro yllarutan rof desu era spam detroS .

 ees oslA .seirotcerid enohpelet dna seiranoitcid sa hcus ,sriap ecafretnI paMdetroS ehT  
.noitces  

 eht ees ,stnemele rieht fo redro eht niatniam secafretni detros eht woh dnatsrednu oT  tcejbO
gniredrO   .noitces  

ecafretnI noitcelloC ehT  
 A noitcelloC   ehT .stnemele sti sa nwonk stcejbo fo puorg a stneserper oC noitcell   si ecafretni

 yb ,elpmaxe roF .derised si ytilareneg mumixam erehw stcejbo fo snoitcelloc dnuora ssap ot desu
lareneg lla noitnevnoc -  a sekat taht rotcurtsnoc a evah snoitatnemelpmi noitcelloc esoprup

noitcelloC   a sa nwonk ,rotcurtsnoc sihT .tnemugra rotcurtsnoc noisrevnoc  wen eht sezilaitini ,
 nevig eht revetahw ,noitcelloc deificeps eht ni stnemele eht fo lla niatnoc ot noitcelloc

ot uoy swolla ti ,sdrow rehto nI .epyt noitatnemelpmi ro ecafretnibus s'noitcelloc  trevnoc   eht
.epyt s'noitcelloc  
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 a evah uoy taht ,elpmaxe rof ,esoppuS c >gnirtS<noitcelloC  a eb yam hcihw , tsiL  a , teS  ro ,
 fo dnik rehtona noitcelloC  wen a setaerc moidi sihT . tsiLyarrA   eht fo noitatnemelpmi na(

tsiL  ht lla gniniatnoc yllaitini ,)ecafretni  ni stnemele e c. 

;)c(>gnirtS<tsiLyarrA wen = tsil >gnirtS<tsiL  
 rO —  retal ro 7 KDJ gnisu era uoy fi —  :rotarepo dnomaid eht esu nac uoy  

;)c(><tsiLyarrA wen = tsil >gnirtS<tsiL  

 ehT noitcelloC   sa hcus ,snoitarepo cisab mrofrep taht sdohtem sniatnoc ecafretni )(ezis tni  ,
)(ytpmEsi naeloob  , )tnemele tcejbO(sniatnoc naeloob  , )tnemele E(dda naeloob  ,

)tnemele tcejbO(evomer naeloob  dna , )(rotareti >E<rotaretI  .  

o etarepo taht sdohtem sniatnoc osla tI  sa hcus ,snoitcelloc eritne n  naeloob

)c >?<noitcelloC(llAsniatnoc  , )c >E sdnetxe ?<noitcelloC(llAdda naeloob  ,
)c >?<noitcelloC(llAevomer naeloob  , )c >?<noitcelloC(llAniater naeloob  dna ,  diov

)(raelc  .  

 sa hcus( snoitarepo yarra rof sdohtem lanoitiddA cejbO )(yarrAot ][t   dna  ][T >T<

)a ][T(yarrAot   .llew sa tsixe  

 eht ,retal dna 8 KDJ nI noitcelloC   sdohtem sesopxe osla ecafretni )(maerts >E<maertS   dna
)(maertSlellarap >E<maertS  gniylrednu eht morf smaerts lellarap ro laitneuqes gniniatbo rof ,

 eeS( .noitcelloc  deltitne nossel eht snoitarepO etagerggA   gnisu tuoba noitamrofni erom rof
 ).smaerts  

 ehT noitcelloC   a taht nevig tcepxe d'uoy tahw tuoba seod ecafretni oitcelloC n  a stneserper
( noitcelloc eht ni era stnemele ynam woh uoy llet taht sdohtem sah tI .stcejbo fo puorg ezis  ,

ytpmEsi ( noitcelloc eht ni si tcejbo nevig a rehtehw kcehc taht sdohtem ,) sniatnoc  sdohtem ,)
( noitcelloc eht morf tnemele na evomer dna dda taht da d  , evomer  na edivorp taht sdohtem dna ,)

( noitcelloc eht revo rotareti rotareti .)  

 ehT dda   wolla taht snoitcelloc rof esnes sekam ti taht os hguone yllareneg denifed si dohtem
 eht taht seetnaraug tI .t'nod taht esoht sa llew sa setacilpud noitcelloC  noc lliw  deificeps eht niat

 snruter dna ,setelpmoc llac eht retfa tnemele eurt   eht fi noitcelloC   eht fo tluser a sa segnahc
 eht ,ylralimiS .llac evomer   deificeps eht fo ecnatsni elgnis a evomer ot dengised si dohtem

 eht morf tnemele noitcelloC  nruter ot dna ,htiw trats ot tnemele eht sniatnoc ti taht gnimussa ,
eurt   eht fi noitcelloC   .tluser a sa deifidom saw  

snoitcelloC gnisrevarT  
 eht htiw )2( snoitarepo etagergga gnisu )1( :snoitcelloc esrevart ot syaw eerht era erehT rof -

hcae  ( dna tcurtsnoc  gnisu yb )3 rotaretI  .s  
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snoitarepO etagerggA  

 dna maerts a niatbo ot si noitcelloc a revo gnitareti fo dohtem derreferp eht ,retal dna 8 KDJ nI
 htiw noitcnujnoc ni desu netfo era snoitarepo etagerggA .ti no snoitarepo etagergga mrofrep

ot snoisserpxe adbmal   ehT .edoc fo senil ssel gnisu ,evisserpxe erom gnimmargorp ekam
 :stcejbo der eht tuo stnirp dna sepahs fo noitcelloc a hguorht setareti yllaitneuqes edoc gniwollof  

)(maerts.noitcelloCsepahSym  
 e(retlif. - )DER.roloC == )(roloCteg.e >  
 e(hcaErof. - o.metsyS > ;)))(emaNteg.e(nltnirp.tu  

 si noitcelloc eht fi esnes ekam thgim hcihw ,maerts lellarap a tseuqer ylisae dluoc uoy ,esiwekiL
 :seroc hguone sah retupmoc ruoy dna hguone egral  

)(maertSlellarap.noitcelloCsepahSym  
 e(retlif. - )DER.roloC == )(roloCteg.e >  

aErof.  e(hc - ;)))(emaNteg.e(nltnirp.tuo.metsyS >  

 ot tnaw thgim uoy ,elpmaxe roF .IPA siht htiw atad tcelloc ot syaw tnereffid ynam era erehT
 a fo stnemele eht trevnoc noitcelloC   ot gnirtS   :sammoc yb detarapes ,meht nioj neht ,stcejbo  

    stnemele = denioj gnirtS )(maerts.  
    )gnirtSot::tcejbO(pam.  
    ;))" ,"(gninioj.srotcelloC(tcelloc.  

 :seeyolpme lla fo seiralas eht mus spahrep rO  

)(maerts.seeyolpme = latot tni  
;)))yralaSteg::eeyolpmE(tnIgnimmus.srotcelloC(tcelloc.  

d nac uoy tahw fo selpmaxe wef a tub era esehT  roF .snoitarepo etagergga dna smaerts htiw o
 deltitne nossel eht ees ,selpmaxe dna noitamrofni erom snoitarepO etagerggA  .  

os fo rebmun a dedivorp syawla sah krowemarf snoitcelloC ehT -  trap sa "snoitarepo klub" dellac
 sa hcus ,snoitcelloc eritne no etarepo taht sdohtem edulcni esehT .IPA sti fo llAsniatnoc  ,

llAdda  , llAevomer etagergga eht htiw sdohtem esoht esufnoc ton oD .cte ,   erew taht snoitarepo
 gnitsixe eht dna snoitarepo etagergga wen eht neewteb ecnereffid yek ehT .8 KDJ ni decudortni

( snoitarepo klub llAsniatnoc  , llAdda  lla era snoisrev dlo eht taht si ).cte , evitatum  gninaem ,
oitcelloc gniylrednu eht yfidom lla yeht taht  snoitarepo etagergga wen eht ,tsartnoc nI .n ton od  

 adbmal dna snoitarepo etagergga wen eht gnisu nehW .noitcelloc gniylrednu eht yfidom
 ,erutuf eht ni smelborp ecudortni ot ton sa os noitatum diova ot erac ekat tsum uoy ,snoisserpxe

ur eb edoc ruoy dluohs  .maerts lellarap a morf retal n  

rof - tcurtsnoC hcae  

 ehT rof - hcae   a gnisu yarra ro noitcelloc a esrevart ylesicnoc ot uoy swolla tcurtsnoc rof   pool
—  ees tatS rof ehT tneme  eht sesu edoc gniwollof ehT . rof - hcae   hcae tuo tnirp ot tcurtsnoc

.enil etarapes a no noitcelloc a fo tnemele  
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)noitcelloc : o tcejbO( rof  
    ;)o(nltnirp.tuo.metsyS  

srotaretI  

 nA rotaretI   evomer ot dna noitcelloc a hguorht esrevart ot uoy selbane taht tcejbo na si
 na teg uoY .derised fi ,ylevitceles noitcelloc eht morf stnemele rotaretI   yb noitcelloc a rof

 sti gnillac rotareti   eht si gniwollof ehT .dohtem taretI ro  .ecafretni  

{ >E<rotaretI ecafretni cilbup  
    ;)(txeNsah naeloob  
    ;)(txen E  
    lanoitpo// ;)(evomer diov  

} 

 ehT txeNsah   snruter dohtem eurt   eht dna ,stnemele erom sah noitareti eht fi txen   dohtem
 ehT .noitareti eht ni tnemele txen eht snruter evomer   saw taht tnemele tsal eht sevomer dohtem

 yb denruter txen   gniylrednu eht morf noitcelloC  ehT . evomer   ecno ylno dellac eb yam dohtem
 ot llac rep txen  .detaloiv si elur siht fi noitpecxe na sworht dna  

 taht etoN evomer.rotaretI   eht si ylno   yfidom ot yaw efas  eht ;noitareti gnirud noitcelloc a
 eht elihw yaw rehto yna ni deifidom si noitcelloc gniylrednu eht fi deificepsnu si roivaheb

.ssergorp ni si noitareti  

 esU rotaretI   eht fo daetsni rof - hcae  :ot deen uoy nehw tcurtsnoc  

  ehT .tnemele tnerruc eht evomeR rof - ae hc   llac tonnac uoy os ,rotareti eht sedih tcurtsnoc
evomer  eht ,eroferehT . rof - hcae  .gniretlif rof elbasu ton si tcurtsnoc  

 .lellarap ni snoitcelloc elpitlum revo etaretI  

 na esu ot woh uoy swohs dohtem gniwollof ehT rotaretI   yrartibra na retlif ot noitcelloC  — 
.stnemele cificeps gnivomer noitcelloc eht esrevart ,si taht  

{ )c >?<noitcelloC(retlif diov citats  
    ) ;)(txeNsah.ti ;)(rotareti.c = ti >?<rotaretI( rof  

        )))(txen.ti(dnoc!( fi  
            ;)(evomer.ti  

} 

op si edoc fo eceip elpmis sihT  rof skrow ti taht snaem hcihw ,cihpromyl yna  noitcelloC  
 cihpromylop a etirw ot si ti ysae woh setartsnomed elpmaxe sihT .noitatnemelpmi fo sseldrager

.krowemarF snoitcelloC avaJ eht gnisu mhtirogla  

snoitarepO kluB ecafretnI noitcelloC  
snoitarepo kluB   eritne na no noitarepo na mrofrep noitcelloC  eseht tnemelpmi dluoc uoY .

 snoitatnemelpmi hcus sesac tsom ni hguoht ,snoitarepo cisab eht gnisu snoitarepo dnahtrohs
:snoitarepo klub eht era gniwollof ehT .tneiciffe ssel eb dluow  
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 llAsniatnoc  —  snruter eurt  i  tegrat eht f noitcelloC   eht ni stnemele eht fo lla sniatnoc
 deificeps noitcelloC . 

 llAdda  —  deificeps eht ni stnemele eht fo lla sdda noitcelloC   tegrat eht ot noitcelloC . 
 llAevomer  —  tegrat eht morf sevomer noitcelloC  atnoc osla era taht stnemele sti fo lla  deni

 deificeps eht ni noitcelloC . 
 llAniater  —  tegrat eht morf sevomer noitcelloC   era taht stnemele sti lla ton   osla

 deificeps eht ni deniatnoc noitcelloC  tegrat eht ni stnemele esoht ylno sniater ti ,si tahT .
noitcelloC  iceps eht ni deniatnoc osla era taht  deif noitcelloC . 

 raelc  —  eht morf stnemele lla sevomer noitcelloC . 

 ehT llAdda  , llAevomer  dna , llAniater   nruter lla sdohtem eurt   tegrat eht fi noitcelloC   saw
.noitarepo eht gnitucexe fo ssecorp eht ni deifidom  

tarepo klub fo rewop eht fo elpmaxe elpmis a sA  evomer ot moidi gniwollof eht redisnoc ,snoi lla  
 ,tnemele deificeps a fo secnatsni e  a morf , noitcelloC  , c. 

;))e(notelgnis.snoitcelloC(llAevomer.c  

 eht fo lla evomer ot tnaw uoy esoppus ,yllacificeps eroM llun   a morf stnemele noitcelloC . 

tcelloC(llAevomer.c ;))llun(notelgnis.snoi  

 sesu moidi sihT notelgnis.snoitcelloC  na snruter taht dohtem yrotcaf citats a si hcihw ,
 elbatummi teS   .tnemele deificeps eht ylno gniniatnoc  

snoitarepO yarrA ecafretnI noitcelloC  
 ehT yarrAot   neewteb egdirb a sa dedivorp era sdohtem  tcepxe taht sIPA redlo dna snoitcelloc

 a fo stnetnoc eht wolla snoitarepo yarra ehT .tupni no syarra noitcelloC   na otni detalsnart eb ot
 fo yarra wen a setaerc stnemugra on htiw mrof elpmis ehT .yarra tcejbO  xelpmoc erom ehT .

vorp ot rellac eht swolla mrof .yarra tuptuo eht fo epyt emitnur eht esoohc ot ro yarra na edi  

 taht esoppus ,elpmaxe roF c  a si noitcelloC  fo stnetnoc eht spmud teppins gniwollof ehT . c 
 fo yarra detacolla ylwen a otni tcejbO   ni stnemele fo rebmun eht ot lacitnedi si htgnel esohw c. 

;)(yarrAot.c = a ][tcejbO  

 taht esoppuS c  esuaceb spahrep( sgnirts ylno niatnoc ot nwonk si c  epyt fo si
>gnirtS<noitcelloC  fo stnetnoc eht spmud teppins gniwollof ehT .) c  detacolla ylwen a otni

 fo yarra gnirtS  ele fo rebmun eht ot lacitnedi si htgnel esohw  ni stnem c. 

;)]0[gnirtS wen(yarrAot.c = a ][gnirtS  
 

ecafretnI teS ehT  
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 A teS   a si noitcelloC   tes lacitamehtam eht sledom tI .stnemele etacilpud niatnoc tonnac taht
 ehT .noitcartsba teS   sniatnoc ecafretni ylno   morf detirehni sdohtem noitcelloC  dna   eht sdda

 .detibihorp era stnemele etacilpud taht noitcirtser teS   eht no tcartnoc regnorts a sdda osla
 eht fo roivaheb slauqe   dna edoChsah   gniwolla ,snoitarepo teS   derapmoc eb ot secnatsni

 owT .reffid sepyt noitatnemelpmi rieht fi neve yllufgninaem teS   yeht fi lauqe era secnatsni
.stnemele emas eht niatnoc  

lareneg eerht sniatnoc mroftalp avaJ ehT -  esoprup teS   :snoitatnemelpmi teShsaH  , teSeerT  dna ,
teShsaHdekniL  . aH teShs tseb eht si ,elbat hsah a ni stnemele sti serots hcihw , -  gnimrofrep

 .noitareti fo redro eht gninrecnoc seetnaraug on sekam ti revewoh ;noitatnemelpmi teSeerT  ,
w der a ni stnemele sti serots hcih -  si ti ;seulav rieht no desab stnemele sti sredro ,eert kcalb

 naht rewols yllaitnatsbus teShsaH  . teShsaHdekniL elpmi si hcihw ,  a htiw elbat hsah a sa detnem
 detresni erew yeht hcihw ni redro eht no desab stnemele sti sredro ,ti hguorht gninnur tsil deknil

noitresni( tes eht otni -  .)redro teShsaHdekniL   yllareneg ,deificepsnu eht morf stneilc sti seraps
 yb dedivorp gniredro citoahc H teShsa  .rehgih ylthgils ylno si taht tsoc a ta  

 lufesu tub elpmis a s'ereH teS   a evah uoy esoppuS .moidi noitcelloC  , c  etaerc ot tnaw uoy dna ,
 rehtona noitcelloC   ehT .detanimile setacilpud lla htiw tub stnemele emas eht gniniatnoc

eno gniwollof - t seod renil .kcirt eh  

;)c(>epyT<teShsaH wen = spuDon >epyT<noitcelloC  

 a gnitaerc yb skrow tI teS   gniniatnoc yllaitini ,)setacilpud niatnoc tonnac ,noitinifed yb ,hcihw(
 ni stnemele eht lla c  eht ni debircsed rotcurtsnoc noisrevnoc dradnats eht sesu tI .  noitcelloC ehT

ecafretnI  .noitces  

 a otni tcelloc ylisae dluoc uoy ,retal ro 8 KDJ gnisu fi ,rO teS   :snoitarepo etagergga gnisu  

)(maerts.c  
;))(teSot.srotcelloC(tcelloc.  setacilpud on //  

 a setalumucca taht elpmaxe regnol ylthgils a s'ereH noitcelloC   a otni seman fo teSeerT  :  

)(maerts.elpoep = tes >gnirtS<teS  
)emaNteg::nosreP(pam.  

;))wen::teSeerT(noitcelloCot.srotcelloC(tcelloc.  

 eht fo tnairav ronim a si gniwollof eht dnA  lanigiro eht fo redro eht sevreserp taht moidi tsrif
:stnemele etacilpud gnivomer elihw noitcelloc  

;)c(>epyT<teShsaHdekniL wen = spuDon >epyT<noitcelloC  

 a gninruter ,moidi gnidecerp eht setaluspacne taht dohtem cireneg a si gniwollof ehT teS   eht fo
eg emas .dessap eno eht sa epyt ciren  

{ )c >E<noitcelloC(spuDevomer >E<teS >E< citats cilbup  
    ;)c(>E<teShsaHdekniL wen nruter  

} 
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snoitarepO cisaB ecafretnI teS  
 ehT ezis   eht ni stnemele fo rebmun eht snruter noitarepo teS   sti( ytilanidrac  ehT .) ytpmEsi  

eod dohtem  ehT .dluow ti kniht uoy tahw yltcaxe s dda   eht ot tnemele deificeps eht sdda dohtem
teS   .dedda saw tnemele eht rehtehw gnitacidni naeloob a snruter dna tneserp ydaerla ton si ti fi

 eht ,ylralimiS evomer   eht morf tnemele deificeps eht sevomer dohtem teS   fi  dna tneserp si ti
 ehT .tneserp saw tnemele eht rehtehw gnitacidni naeloob a snruter rotareti   na snruter dohtem

rotaretI   eht revo teS . 

 gniwollof ehT margorp   siht fo snoisrev owT .tsil tnemugra sti ni sdrow tcnitsid lla tuo stnirp
rof eht sesu dnoces ehT .snoitarepo etagergga 8 KDJ sesu tsrif ehT .dedivorp era margorp -  hcae

.tcurtsnoc  

 :snoitarepO etagerggA 8 KDJ gnisU  

;*.litu.avaj tropmi  
aerts.litu.avaj tropmi ;*.m  

 
{ spuDdniF ssalc cilbup  

    { )sgra ][gnirtS(niam diov citats cilbup  
        )(maerts.)sgra(tsiLsa.syarrA = sdroWtcnitsid >gnirtS<teS  

   ;))(teSot.srotcelloC(tcelloc.  
         +)(ezis.sdroWtcnitsid(nltnirp.tuo.metsyS  

                           tsid "  + " :sdrow tcni  
                           ;)sdroWtcnitsid  

    } 
} 

 eht gnisU rof - hcae   :tcurtsnoC  

;*.litu.avaj tropmi  
 

{ spuDdniF ssalc cilbup  
    { )sgra ][gnirtS(niam diov citats cilbup  

        ;)(>gnirtS<teShsaH wen = s >gnirtS<teS  
         gnirtS( rof )sgra : a  

               ;)a(dda.s  
               ;)s + " :sdrow tcnitsid " + )(ezis.s(nltnirp.tuo.metsyS  

    } 
} 
 

.margorp eht fo noisrev rehtie nur woN  

tfel i was i emac i spuDdniF avaj  

:decudorp si tuptuo gniwollof ehT  

 ,emac ,tfel[ :sdrow tcnitsid 4 ]i ,was  
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 eht ot srefer syawla edoc eht taht etoN noitcelloC  ( epyt ecafretni sti yb teS  sti yb naht rehtar )
 a si sihT .epyt noitatnemelpmi ylgnorts   sevig ti esuaceb ecitcarp gnimmargorp dednemmocer

nahc yb ylerem snoitatnemelpmi egnahc ot ytilibixelf eht uoy  eht fo rehtie fI .rotcurtsnoc eht gnig
 fo eb ot deralced era dnuora ti ssap ot desu sretemarap eht ro noitcelloc a erots ot desu selbairav

 eht noitcelloC  ,epyt ecafretni sti naht rehtar epyt noitatnemelpmi s' lla   dna selbairav hcus
egnahc eb tsum sretemarap .epyt noitatnemelpmi sti egnahc ot redro ni d  

 yna sesu margorp eht fI .krow lliw margorp gnitluser eht taht eetnaraug on s'ereht ,eromrehtruF
 eht ,eno wen eht ni ton tub epyt noitatnemelpmi lanigiro eht ni tneserp snoitarepo dradnatsnon

 .liaf lliw margorp  yna gnisu morf uoy stneverp ecafretni rieht yb ylno snoitcelloc ot gnirrefeR
.snoitarepo dradnatsnon  

 eht fo epyt noitatnemelpmi ehT teS   si elpmaxe gnidecerp eht ni teShsaH  on sekam hcihw ,
 eht ni stnemele eht fo redro eht ot sa seetnaraug teS t tnaw uoy fI .  drow eht tnirp ot margorp eh
 eht egnahc ylerem ,redro lacitebahpla ni tsil teS  morf epyt noitatnemelpmi s' teShsaH   ot

teSeerT eno laivirt siht gnikaM . -  elpmaxe suoiverp eht ni enil dnammoc eht sesuac egnahc enil
.tuptuo gniwollof eht etareneg ot  

puDdniF avaj tfel i was i emac i s  
 

]was ,tfel ,i ,emac[ :sdrow tcnitsid 4  

snoitarepO kluB ecafretnI teS  
 ot detius llew ylralucitrap era snoitarepo kluB teS tes dradnats mrofrep yeht ,deilppa nehw ;s -

 esoppuS .snoitarepo ciarbegla 1s   dna 2s  epo klub tahw s'ereH .stes era :od snoitar  

 )2s(llAsniatnoc.1s  —  snruter eurt   fi 2s   a si tesbus   fo 1s ( . 2s   fo tesbus a si 1s   tes fi
1s   ni stnemele eht fo lla sniatnoc 2s ).  

 )2s(llAdda.1s  —  smrofsnart 1s   eht otni noinu   fo 1s   dna 2s  si stes owt fo noinu ehT( .
 eht fo lla gniniatnoc tes eht ).tes rehtie ni deniatnoc stnemele  

 )2s(llAniater.1s  —  smrofsnart 1s   fo noitcesretni eht otni 1s   dna 2s  noitcesretni ehT( .
).stes htob ot nommoc stnemele eht ylno gniniatnoc tes eht si stes owt fo  

 )2s(llAevomer.1s  —  smrofsnart 1s   fo ecnereffid tes )cirtemmysa( eht otni 1s   dna 2s  .
 fo ecnereffid tes eht ,elpmaxe roF( 1s   sunim 2s   stnemele eht fo lla gniniatnoc tes eht si

 ni dnuof 1s   ni ton tub 2s ).  

 stes owt fo ecnereffid tes ro ,noitcesretni ,noinu eht etaluclac oT ylevitcurtsednon  (  tuohtiw
 .noitarepo klub etairporppa eht gnillac erofeb tes eno ypoc tsum rellac eht ,)tes rehtie gniyfidom

.smoidi gnitluser eht era gniwollof ehT  

;)1s(>epyT<teShsaH wen = noinu >epyT<teS  
;)2s(llAdda.noinu  

 
;)1s(>epyT<teShsaH wen = noitcesretni >epyT<teS  

i ;)2s(llAniater.noitcesretn  
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;)1s(>epyT<teShsaH wen = ecnereffid >epyT<teS  
;)2s(llAevomer.ecnereffid  

 tluser eht fo epyt noitatnemelpmi ehT teS   si smoidi gnidecerp eht ni teShsaH  sa ,si hcihw ,
lla tseb eht ,denoitnem ydaerla -  dnuora teS   eht ni noitatnemelpmi  yna ,revewoH .mroftalp avaJ

lareneg -  esoprup teS  .detutitsbus eb dluoc noitatnemelpmi  

 eht tisiver s'teL spuDdniF   tsil tnemugra eht ni sdrow hcihw wonk ot tnaw uoy esoppuS .margorp
 tuo detnirp setacilpud yna tnaw ton od uoy tub ,ecno naht erom rucco hcihw dna ecno ylno rucco

 stes owt gnitareneg yb deveihca eb nac tceffe sihT .yldetaeper — ni drow yreve gniniatnoc eno  
 ecno ylno rucco taht sdrow ehT .setacilpud eht ylno gniniatnoc rehto eht dna tsil tnemugra eht

 woh s'ereH .etupmoc ot woh wonk ew hcihw ,stes owt eseht fo ecnereffid tes eht era  eht
margorp gnitluser   .skool  

 
;*.litu.avaj tropmi  

 
{ 2spuDdniF ssalc cilbup  

    { )sgra ][gnirtS(niam diov citats cilbup  
        ;)(>gnirtS<teShsaH wen = seuqinu >gnirtS<teS  
        rtS<teShsaH wen =    spud >gnirtS<teS ;)(>gni  

 
        )sgra : a gnirtS( rof  

            ))a(dda.seuqinu!( fi  
                ;)a(dda.spud  

 
        tes evitcurtseD // - ecnereffid  
        ;)spud(llAevomer.seuqinu  

 
        ;)seuqinu + "    :sdrow euqinU"(nltnirp.tuo.metsyS  
        ;)spud + " :sdrow etacilpuD"(nltnirp.tuo.metsyS  

    } 
} 

( reilrae desu tsil tnemugra emas eht htiw nur nehW tfel i was i emac i  sdleiy margorp eht ,)
.tuptuo gniwollof eht  

]emac ,was ,tfel[    :sdrow euqinU  
]i[ :sdrow etacilpuD  

tes nommoc ssel A - egla  eht si noitarepo ciarb ecnereffid tes cirtemmys  —  stnemele fo tes eht
 eht setaluclac edoc gniwollof ehT .htob ni ton tub stes deificeps owt fo rehtie ni deniatnoc

.ylevitcurtsednon stes owt fo ecnereffid tes cirtemmys  

<teShsaH wen = ffiDcirtemmys >epyT<teS ;)1s(>epyT  
;)2s(llAdda.ffiDcirtemmys  

;)1s(>epyT<teShsaH wen = pmt >epyT<teS  
;)2s(llAniater.pmt  

;)pmt(llAevomer.ffiDcirtemmys  
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ecafretnI tsiL ehT  
 A tsiL   deredro na si noitcelloC   a dellac semitemos( ecneuqes  etacilpud niatnoc yam stsiL .)

 morf detirehni snoitarepo eht ot noitidda nI .stnemele noitcelloC  eht , tsiL   sedulcni ecafretni
:gniwollof eht rof snoitarepo  

 ssecca lanoitisoP  —  eht ni noitisop laciremun rieht no desab stnemele setalupinam
 sa hcus sdohtem sedulcni sihT .tsil teg  , tes  , dda  , llAdda  dna , evomer . 

 hcraeS  —  tsil eht ni tcejbo deificeps a rof sehcraes  .noitisop laciremun sti snruter dna
 edulcni sdohtem hcraeS fOxedni   dna fOxednItsal . 

 noitaretI  —  sdnetxe rotaretI   laitneuqes s'tsil eht fo egatnavda ekat ot scitnames
 ehT .erutan rotaretItsil  .roivaheb siht edivorp sdohtem  

 egnaR - weiv  —  ehT tsilbus  ep dohtem  yrartibra smrofr snoitarepo egnar  .tsil eht no  

lareneg owt sniatnoc mroftalp avaJ ehT -  esoprup tsiL   .snoitatnemelpmi tsiLyarrA  si hcihw ,
retteb eht yllausu - imrofrep  dna ,noitatnemelpmi gn tsiLdekniL   ecnamrofrep retteb sreffo hcihw

 .secnatsmucric niatrec rednu  

snoitarepO noitcelloC  
 morf detirehni snoitarepo ehT noitcelloC   gnimussa ,od ot meht tcepxe d'uoy tahw tuoba od lla

 morf meht htiw railimaf ton er'uoy fI .meht htiw railimaf ydaerla er'uoy noitcelloC  dluow won ,
 daer ot emit doog a eb ecafretnI noitcelloC ehT   ehT .noitces evomer   sevomer syawla noitarepo

tsrif eht   ehT .tsil eht morf tnemele deificeps eht fo ecnerrucco dda   dna llAdda   syawla snoitarepo
 eht ot )s(tnemele wen eht dneppa dne   gniwollof eht ,suhT .tsil eht fo  tsil eno setanetacnoc moidi

.rehtona ot  

;)2tsil(llAdda.1tsil  

 driht a secudorp hcihw ,moidi siht fo mrof evitcurtsednon a s'ereH tsiL   dnoces eht fo gnitsisnoc
.tsrif eht ot dedneppa tsil  

;)1tsil(>epyT<tsiLyarrA wen = 3tsil >epyT<tsiL  
;)2tsil(llAdda.3tsil  

oN  fo egatnavda sekat ,mrof evitcurtsednon sti ni ,moidi eht taht et tsiLyarrA  dradnats s'
.rotcurtsnoc noisrevnoc  

 a otni seman emos setagergga taht )retal dna 8 KDJ( elpmaxe na s'ereh dnA tsiL  :  

)(maerts.elpoep = tsil >gnirtS<tsiL  
)emaNteg::nosreP(pam.  

;))(tsiLot.srotcelloC(tcelloc.  
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 eht ekiL teS   ,ecafretni tsiL   eht no stnemeriuqer eht snehtgnerts slauqe   dna edoChsah   sdohtem
 owt taht os tsiL   rof derapmoc eb nac stcejbo  rieht ot drager tuohtiw ytilauqe lacigol

 owT .sessalc noitatnemelpmi tsiL   eht ni stnemele emas eht niatnoc yeht fi lauqe era stcejbo
.redro emas  

snoitarepO hcraeS dna sseccA lanoitisoP  
 cisab ehT ssecca lanoitisop   era snoitarepo teg  , tes  , dda   dna evomer  ehT( . tes   dna evomer  

( snoitarepo rehtO ).devomer ro nettirwrevo gnieb si taht eulav dlo eht nruter snoitarepo fOxedni  
 dna fOxednItsal  .tsil eht ni tnemele deificeps eht fo xedni tsal ro tsrif eht nruter )  

 ehT llAdda  t fo stnemele eht lla stresni noitarepo  deificeps eh noitcelloC   eht ta gnitrats
 deificeps eht yb denruter era yeht redro eht ni detresni era stnemele ehT .noitisop deificeps

noitcelloC  fo golana ssecca lanoitisop eht si llac sihT .rotareti s' noitcelloC  s' llAdda  
.noitarepo  

 dohtem elttil a s'ereH  a ni seulav dexedni owt paws ot tsiL . 

{ )j tni ,i tni ,a >E<tsiL(paws diov >E< citats cilbup  
    ;)i(teg.a = pmt E  
    ;))j(teg.a ,i(tes.a  
    ;)pmt ,j(tes.a  

} 

ni stnemele owt spaws tI :mhtirogla cihpromylop a si sihT .ecnereffid gib eno s'ereht ,esruoc fO  
 yna tsiL  sesu taht mhtirogla cihpromylop rehtona s'ereH .epyt noitatnemelpmi sti fo sseldrager ,

 gnidecerp eht paws  .dohtem  

{ )dnr modnaR ,tsil >?<tsiL(elffuhs diov citats cilbup  
    i ;1 > i ;)(ezis.tsil = i tni( rof -- ) 

         i ,tsil(paws - Itxen.dnr ,1 ;))i(tn  
} 

 s'mroftalp avaJ eht ni dedulcni si hcihw ,mhtirogla sihT snoitcelloC   setumrep ylmodnar ,ssalc
enmodnar fo ecruos deificeps eht gnisu tsil deificeps eht  tsil eht pu snur tI :eltbus tib a s'tI .ss

 .noitisop tnerruc eht otni tnemele detceles ylmodnar a gnippaws yldetaeper ,mottob eht morf
 s'ti ,gnilffuhs ta stpmetta evian tsom ekilnU riaf   ,doohilekil lauqe htiw rucco snoitatumrep lla(

 dna )ssenmodnar fo ecruos desaibnu na gnimussa tsaf   yltcaxe gniriuqer( )(ezis.tsil -1  .)spaws
 modnar ni tsil tnemugra sti ni sdrow eht tnirp ot mhtirogla siht sesu margorp gniwollof ehT

.redro  

litu.avaj tropmi ;*.  
 

{ elffuhS ssalc cilbup  
    { )sgra ][gnirtS(niam diov citats cilbup  

        ;)(>gnirtS<tsiLyarrA wen = tsil >gnirtS<tsiL  
        )sgra : a gnirtS( rof  

            ;)a(dda.tsil  



                    EE2J dna avaJ decnavdA                                                                              355SC51  

 .tpeD C fo TIBJS ,ES   egaP 83  
 

        ;))(modnaR wen ,tsil(elffuhs.snoitcelloC  
        ;)tsil(nltnirp.tuo.metsyS  

    } 
} 

 ehT .retsaf dna retrohs neve edam eb nac margorp siht ,tcaf nI syarrA   yrotcaf citats a sah ssalc
 dellac dohtem tsiLsa hcihw ,   a sa deweiv eb ot yarra na swolla tsiL  ypoc ton seod dohtem sihT .

 eht ni segnahC .yarra eht tsiL   ton si tsiL gnitluser ehT .asrev eciv dna yarra eht ot hguorht etirw
lareneg a -  esoprup tsiL   )lanoitpo( eht tnemelpmi t'nseod ti esuaceb ,noitatnemelpmi dda  na  d

evomer   fo egatnavda gnikaT .elbaziser ton era syarrA :snoitarepo tsiLsa.syarrA   gnillac dna
 fo noisrev yrarbil eht elffuhs  gniwollof eht teg uoy ,ssenmodnar fo ecruos tluafed a sesu hcihw ,

margorp ynit  .margorp suoiverp eht ot lacitnedi si roivaheb esohw  

;*.litu.avaj tropmi  
 

{ elffuhS ssalc cilbup  
    { )sgra ][gnirtS(niam diov citats cilbup  

        ;)sgra(tsiLsa.syarrA = tsil >gnirtS<tsiL  
        ;)tsil(elffuhs.snoitcelloC  
        ;)tsil(nltnirp.tuo.metsyS  

    } 
} 

srotaretI  
 eht ,tcepxe d'uoy sA rotaretI   yb denruter tsiL  s' rotareti   fo stnemele eht snruter noitarepo

 .ecneuqes reporp ni tsil eht tsiL   a dellac ,rotareti rehcir a sedivorp osla rotaretItsiL  hcihw ,
 eht niatbo dna ,noitareti gnirud tsil eht yfidom ,noitcerid rehtie ni tsil eht esrevart ot uoy swolla

 .rotareti eht fo noitisop tnerruc  

 taht sdohtem eerht ehT rotaretItsiL   morf stirehni rotaretI  ( txeNsah  , txen  dna , evomer  od )
t yltcaxe  ehT .secafretni htob ni gniht emas eh suoiverPsah   eht dna suoiverp   era snoitarepo

 fo seugolana tcaxe txeNsah   dna txen  eht erofeb tnemele eht ot refer snoitarepo remrof ehT .
 ehT .rosruc eht retfa tnemele eht ot refer rettal eht saerehw ,rosruc )ticilpmi( rp suoive   noitarepo

 saerehw ,drawkcab rosruc eht sevom txen  .drawrof ti sevom  

.tsil a hguorht drawkcab gnitareti rof moidi dradnats eht s'ereH  

 ;))(ezis.tsil(rotaretItsil.tsil = ti >epyT<rotaretItsiL( rof
{ ) ;)(suoiverPsah.ti  

    ;)(suoiverp.ti = t epyT  
    . ..  

} 

 ot tnemugra eht etoN rotaretItsil   ehT .moidi gnidecerp eht ni tsiL   smrof owt sah ecafretni
 eht fo rotaretItsil   a snruter stnemugra on htiw mrof ehT .dohtem rotaretItsiL   denoitisop

 na htiw mrof eht ;tsil eht fo gninnigeb eht ta tni   a snruter tnemugra L rotaretItsi   ta denoitisop
 ot llac laitini na yb denruter eb dluow taht tnemele eht ot srefer xedni ehT .xedni deificeps eht
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txen  ot llac laitini nA . suoiverp   saw xedni esohw tnemele eht nruter dluow xedni -1  fo tsil a nI .
 htgnel n  era ereht , 1+n  eulav dilav  rof s xedni  morf , 0  ot n .evisulcni ,  

 stnemele owt neewteb syawla si rosruc eht ,gnikaeps ylevitiutnI —  eb dluow taht eno eht
 ot llac a yb denruter suoiverp   ot llac a yb denruter eb dluow taht eno eht dna txen  ehT . 1+n  

 dilav xedni   eht ot dnopserroc seulav n 1+   tsrif eht erofeb pag eht morf ,stnemele neewteb spag
 rosruc elbissop evif eht swohs erugif gniwollof ehT .eno tsal eht retfa pag eht ot tnemele

.stnemele ruof gniniatnoc tsil a ni snoitisop  

 

.snoitisop rosruc elbissop evif ehT  

 ot sllaC txen   dna suoiverp   ot llac tsrif ehT .luferac tib a eb ot evah uoy tub ,deximretni eb nac
suoiverp   ot llac tsal eht sa tnemele emas eht snruter txen  ot llac tsrif eht ,ylralimiS . txen   a retfa

 ot sllac fo ecneuqes suoiverp  ot llac tsal eht sa tnemele emas eht snruter  suoiverp . 

 eht taht esirprus on sa emoc dluohs tI xednItxen   taht tnemele eht fo xedni eht snruter dohtem
 ot llac tneuqesbus a yb denruter eb dluow txen  dna , xednIsuoiverp   eht fo xedni eht snruter

 ot llac tneuqesbus a yb denruter eb dluow taht tnemele iverp suo  desu yllacipyt era sllac esehT .
 eht fo noitisop eht drocer ot ro dnuof saw gnihtemos erehw noitisop eht troper ot rehtie

rotaretItsiL   rehtona taht os rotaretItsiL  .detaerc eb nac noitisop lacitnedi htiw  

ebmun eht taht esirprus on sa emoc osla dluohs tI  yb denruter r xednItxen   retaerg eno syawla si
 yb denruter rebmun eht naht xednIsuoiverp  yradnuob owt eht fo roivaheb eht seilpmi sihT .

 ot llac a )1( :sesac xednIsuoiverp   snruter tnemele laitini eht erofeb si rosruc eht nehw -1  dna
 ot llac a )2( xednItxen  w  snruter tnemele lanif eht retfa si rosruc eht neh )(ezis.tsil  ekam oT .

 fo noitatnemelpmi elbissop a si gniwollof eht ,etercnoc siht lla fOxedni.tsiL . 

{ )e E(fOxedni tni cilbup  
    ) ;)(txeNsah.ti ;)(rotaretItsil = ti >E<rotaretItsiL( rof  

        n == e( fi )))(txen.ti(slauqe.e : llun == )(txen.ti ? llu  
            ;)(xednIsuoiverp.ti nruter  

    dnuof ton tnemelE //  
     nruter - ;1  

} 

 eht taht etoN fOxedni   snruter dohtem )(xednIsuoiverp.ti   tsil eht gnisrevart si ti hguoht neve
 taht si nosaer ehT .noitcerid drawrof eht ni )(xednItxen.ti   eht fo xedni eht nruter dluow

 tsuj ew tnemele eht fo xedni eht nruter ot tnaw ew dna ,enimaxe ot tuoba era ew tnemele
.denimaxe  
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 ehT rotaretI  divorp ecafretni  eht se evomer   yb denruter tnemele tsal eht evomer ot noitarepo
txen   eht morf noitcelloC  roF . rotaretItsiL  denruter tnemele tsal eht sevomer noitarepo siht ,

 yb txen   ro suoiverp  ehT . rotaretItsiL   yfidom ot snoitarepo lanoitidda owt sedivorp ecafretni
sil eht  t — tes   dna dda  ehT . tes   yb denruter tnemele tsal eht setirwrevo dohtem txen   ro

suoiverp   sesu mhtirogla cihpromylop gniwollof ehT .tnemele deificeps eht htiw tes   ecalper ot
.rehtona htiw eulav deificeps eno fo secnerrucco lla  

 diov >E< citats cilbup { )laVwen E ,lav E ,tsil >E<tsiL(ecalper  
    ) ;)(txeNsah.ti ;)(rotaretItsil.tsil = ti >E<rotaretItsiL( rof  

        )))(txen.ti(slauqe.lav : llun == )(txen.ti ? llun == lav( fi  
            ;)laVwen(tes.ti  

} 

eht si elpmaxe siht ni ssenikcirt fo tib ylno ehT   neewteb tset ytilauqe lav   dna txen.ti  uoY .
laiceps ot deen -  a esac lav   fo eulav llun   a tneverp ot noitpecxEretnioPlluN . 

 ehT dda   rosruc tnerruc eht erofeb yletaidemmi tsil eht otni tnemele wen a stresni dohtem
lof eht ni detartsulli si dohtem sihT .noitisop  lla ecalper ot mhtirogla cihpromylop gniwol

.tsil deificeps eht ni deniatnoc seulav fo ecneuqes eht htiw eulav deificeps a fo secnerrucco  

 >E< citats cilbup  
    { )slaVwen >E sdnetxe ?<tsiL ,lav E ,tsil >E<tsiL(ecalper diov  
    il = ti >E<rotaretItsiL( rof {) ;)(txeNsah.ti ;)(rotaretItsil.ts  

        { )))(txen.ti(slauqe.lav : llun == )(txen.ti ? llun == lav( fi  
            ;)(evomer.ti  
            )slaVwen : e E( rof  

                ;)e(dda.ti  
        } 

    } 
} 

egnaR - noitarepO weiV  
 ehT egnar - weiv   ,noitarepo )xednIot tni ,xednImorf tni(tsiLbus  a snruter , tsiL   fo weiv

 morf egnar secidni esohw tsil siht fo noitrop eht xednImorf  ot ,evisulcni , xednIot  .evisulcxe ,
 sihT flah - egnar nepo   lacipyt eht srorrim rof  .pool  

{ )++i ;xednIot < i ;xednImorf = i tni( rof  
    .. . 

} 

 mret eht sA weiv   denruter eht ,seilpmi tsiL   eht yb pu dekcab si tsiL   hcihw no tsiLbus   saw
.rettal eht ni detcelfer era remrof eht ni segnahc os ,dellac  

 tsixe ylnommoc taht tros eht fo( snoitarepo egnar ticilpxe rof deen eht setanimile dohtem sihT
a rof  a stcepxe taht noitarepo ynA .)syarr tsiL   a gnissap yb noitarepo egnar a sa desu eb nac

tsiLbus   elohw a fo daetsni weiv tsiL  fo egnar a sevomer moidi gniwollof eht ,elpmaxe roF .
 a morf stnemele tsiL . 
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;)(raelc.)xednIot ,xednImorf(tsiLbus.tsil  

smoidi ralimiS  .egnar a ni tnemele na rof hcraes ot detcurtsnoc eb nac  

;)o(fOxedni.)xednIot ,xednImorf(tsiLbus.tsil = i tni  
;)o(fOxednItsal.)xednIot ,xednImorf(tsiLbus.tsil = j tni  

 eht ni tnemele dnuof eht fo xedni eht nruter smoidi gnidecerp eht taht etoN tsiLbus  ton ,  eht
 gnikcab eht ni xedni tsiL . 

 a no setarepo taht mhtirogla cihpromylop ynA tsiL  eht sa hcus , ecalper   dna elffuhs  
 eht htiw skrow ,selpmaxe tsiL   yb denruter tsiLbus . 

 sesu noitatnemelpmi esohw mhtirogla cihpromylop a s'ereH tsiLbus  kced a morf dnah a laed ot  .
 wen a snruter ti ,si tahT tsiL   nekat stnemele fo rebmun deificeps eht gniniatnoc )"dnah" eht(

 deificeps eht fo dne eht morf tsiL   devomer era dnah eht ni denruter stnemele ehT .)"kced" eht(
.kced eht morf  

i ,kced >E<tsiL(dnaHlaed >E<tsiL >E< citats cilbup { )n tn  
    ;)(ezis.kced = eziSkced tni  
     eziSkced(tsiLbus.kced = weiVdnah >E<tsiL - ;)eziSkced ,n  
    ;)weiVdnah(>E<tsiLyarrA wen = dnah >E<tsiL  
    ;)(raelc.weiVdnah  
    ;dnah nruter  

} 

 eht morf dnah eht sevomer mhtirogla siht taht etoN dne  .kced eht fo   nommoc ynam roF tsiL  
 sa hcus ,snoitatnemelpmi tsiLyarrA  eht fo dne eht morf stnemele gnivomer fo ecnamrofrep eht ,

.gninnigeb eht morf stnemele gnivomer fo taht naht retteb yllaitnatsbus si tsil  

 si gniwollof ehT margorp a   eht sesu taht dnaHlaed   htiw noitanibmoc ni dohtem
elffuhs.snoitcelloC  25 lamron a morf sdnah etareneg ot -  owt sekat margorp ehT .kced drac

dnammoc - ah fo rebmun eht )1( :stnemugra enil  hcae ni sdrac fo rebmun eht )2( dna laed ot sdn
.dnah  

;*.litu.avaj tropmi  
 

{ laeD ssalc cilbup  
    { )sgra ][gnirtS(niam diov citats cilbup  

        { )2 < htgnel.sgra( fi  
            ;)"sdrac sdnah laeD :egasU"(nltnirp.tuo.metsyS  
            ;nruter  

        } 
        ;)]0[sgra(tnIesrap.regetnI = sdnaHmun tni  
        ;)]1[sgra(tnIesrap.regetnI = dnaHrePsdrac tni  

     
        25 lamron a ekaM // - .kced drac  
        { ][gnirtS wen = tius ][gnirtS  

             ,"straeh" ,"sedaps"  
            c" ,"sdnomaid"  "sbul  

        ;}  
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        { ][gnirtS wen = knar ][gnirtS  
            ,"4" ,"3" ,"2" ,"eca"  
             ,"01" ,"9" ,"8" ,"7" ,"6" ,"5"  
             "gnik" ,"neeuq" ,"kcaj"  

        ;}  
 

        ;)(>gnirtS<tsiLyarrA wen = kced >gnirtS<tsiL  
         i tni( rof )++i ;htgnel.tius < i ;0 =  

            )++j ;htgnel.knar < j ;0 = j tni( rof  
                ;)]i[tius + " fo " + ]j[knar(dda.kced  

     
        .kced eht elffuhS //  
        ;)kced(elffuhs.snoitcelloC  

     
        > dnaHrePsdrac * sdnaHmun( fi  { ))(ezis.kced  

            ;)".sdrac hguone toN"(nltnirp.tuo.metsyS  
            ;nruter  

        } 
     

        )++i ;sdnaHmun < i ;0 = i tni( rof  
            ;))dnaHrePsdrac ,kced(dnaHlaed(nltnirp.tuo.metsyS  

    } 
   

    dnaHlaed >E<tsiL >E< citats cilbup { )n tni ,kced >E<tsiL(  
        ;)(ezis.kced = eziSkced tni  
         eziSkced(tsiLbus.kced = weiVdnah >E<tsiL - ;)eziSkced ,n  
        ;)weiVdnah(>E<tsiLyarrA wen = dnah >E<tsiL  
        ;)(raelc.weiVdnah  
        ;dnah nruter  

    } 
} 

udorp margorp eht gninnuR .gniwollof eht ekil tuptuo sec  

5 4 laeD avaj %  
 

,sedaps fo 4 ,sedaps fo 3 ,sedaps fo kcaj ,straeh fo 8[  
    ]sdnomaid fo gnik  

,straeh fo kcaj ,sbulc fo 6 ,sbulc fo eca ,sdnomaid fo 4[  
    ]straeh fo neeuq  

 fo neeuq ,sdnomaid fo 2 ,sedaps fo 5 ,sedaps fo 7[ ,sdnomaid  
    ]sbulc fo 9  

,straeh fo 3 ,sedaps fo eca ,sdnomaid fo 6 ,sedaps fo 8[  
    ]straeh fo eca  

 eht hguohtlA tsiLbus   gnisu nehw desicrexe eb tsum erac emos ,lufrewop ylemertxe si noitarepo
 eht fo scitnames ehT .ti tsiL   yb denruter tsiLbus   ro ot dedda era stnemele fi denifednu emoceb

 gnikcab eht morf devomer tsiL   denruter eht aiv naht rehto yaw yna ni tsiL  ylhgih s'ti ,suhT .
 eht esu uoy taht dednemmocer tsiL   yb denruter tsiLbus   tcejbo tneisnart a sa ylno —  mrofrep ot

ar fo ecneuqes a ro eno  gnikcab eht no snoitarepo egn tsiL  eht esu uoy regnol ehT . tsiLbus  
 gnikcab eht gniyfidom yb ti esimorpmoc ll'uoy taht ytilibaborp eht retaerg eht ,ecnatsni tsiL  

 rehtona hguorht ro yltcerid tsiLbus  lbus a fo tsilbus a yfidom ot lagel si ti taht etoN .tcejbo  tsi
.)yltnerrucnoc ton hguoht( tsilbus lanigiro eht gnisu eunitnoc ot dna  



                    EE2J dna avaJ decnavdA                                                                              355SC51  

 .tpeD C fo TIBJS ,ES   egaP 34  
 

smhtiroglA tsiL  
 eht ni smhtirogla cihpromylop tsoM snoitcelloC   ot yllacificeps ylppa ssalc tsiL  lla gnivaH .

 .stsil etalupinam ot ysae yrev ti sekam lasopsid ruoy ta smhtirogla eseht  fo yrammus a s'ereH
 eht ni liated erom ni debircsed era hcihw ,smhtirogla eseht smhtiroglA  .noitces  

 tros  —  a stros tsiL  rp hcihw ,mhtirogla tros egrem a gnisu  A( .tros elbats ,tsaf a sedivo
tros elbats  ).stnemele lauqe redroer ton seod taht eno si  

 elffuhs  —  a ni stnemele eht setumrep ylmodnar tsiL . 
 esrever  —  a ni stnemele eht fo redro eht sesrever tsiL . 
 etator  —  a ni stnemele eht lla setator tsiL  .ecnatsid deificeps a yb  
 paws  —  a ni snoitisop deificeps ta stnemele eht spaws tsiL . 
 llAecalper  — .rehtona htiw eulav deificeps eno fo secnerrucco lla secalper  
 llif  —  a ni tnemele yreve setirwrevo tsiL  .eulav deificeps eht htiw  
 ypoc  —  ecruos eht seipoc tsiL   noitanitsed eht otni tsiL . 
 hcraeSyranib  —  deredro na ni tnemele na rof sehcraes tsiL   hcraes yranib eht gnisu

.mhtirogla  
 tsiLbuSfOxedni  —  eno fo tsilbus tsrif eht fo xedni eht snruter tsiL   ot lauqe si taht

.rehtona  
 tsiLbuSfOxednItsal  — edni eht snruter  eno fo tsilbus tsal eht fo x tsiL   ot lauqe si taht

.rehtona  

 ecafretnI eueuQ ehT  
  A eueuQ   cisab sediseB .gnissecorp ot roirp stnemele gnidloh rof noitcelloc a si

tcelloC noi   noitcepsni dna ,lavomer ,noitresni lanoitidda edivorp seueuq ,snoitarepo
 ehT .snoitarepo eueuQ  .swollof ecafretni  

 { >E<noitcelloC sdnetxe >E<eueuQ ecafretni cilbup  
     ;)(tnemele E  
     ;)e E(reffo naeloob  
     ;)(keep E  
     ;)(llop E  
     ;)(evomer E  
 } 
 E  hca eueuQ   noitarepo eht fi noitpecxe na sworht eno )1( :smrof owt ni stsixe dohtem

 rehtie( sliaf noitarepo eht fi eulav laiceps a snruter rehto eht )2( dna ,sliaf llun   ro eslaf  ,
 si ecafretni eht fo erutcurts raluger ehT .)noitarepo eht no gnidneped  eht ni detartsulli

.elbat gniwollof  

erutcurtS ecafretnI eueuQ  
noitarepO fo epyT  noitpecxe sworhT  eulav laiceps snruteR  

tresnI  )e(dda  )e(reffo  
evomeR  )(evomer  )(llop  
enimaxE  )(tnemele  )(keep  
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 tsrif( OFIF a ni stnemele redro ,ylirassecen ton tub ,yllacipyt seueuQ - ni - tsrif -  .rennam )tuo
 seulav rieht ot gnidrocca stnemele redro hcihw ,seueuq ytiroirp era snoitpecxe eht gnomA

—  eht ees gniredrO tcejbO   eht fo daeh eht ,desu si gniredro revetahW .)sliated rof noitces
 ot llac a yb devomer eb dluow taht tnemele eht si eueuq evomer   ro llop  OFIF a nI .

euq eht fo liat eht ta detresni era stnemele wen lla ,eueuq  yam seueuq fo sdnik rehtO .eu
 yrevE .selur tnemecalp tnereffid esu eueuQ   gniredro sti yficeps tsum noitatnemelpmi

.seitreporp  
  a rof elbissop si tI eueuQ   ;sdloh ti taht stnemele fo rebmun eht tcirtser ot noitatnemelpmi

 sa nwonk era seueuq hcus dednuob  emoS . eueuQ   ni snoitatnemelpmi
tnerrucnoc.litu.avaj   ni snoitatnemelpmi eht tub ,dednuob era litu.avaj  .ton era  

  ehT dda   hcihw ,dohtem eueuQ   morf stirehni noitcelloC  ti sselnu tnemele na stresni ,
sac hcihw ni ,snoitcirtser yticapac s'eueuq eht etaloiv dluow  sworht ti e

noitpecxEetatSlagellI  ehT . reffo   no esu rof ylelos dednetni si hcihw ,dohtem
 morf sreffid ,seueuq dednuob dda   yb tnemele na tresni ot eruliaf setacidni ti taht ni ylno

 gninruter eslaf . 
  ehT evomer   dna llop  daeh eht nruter dna evomer htob sdohtem   yltcaxE .eueuq eht fo

 ehT .ycilop gniredro s'eueuq eht fo noitcnuf a si devomer steg tnemele hcihw evomer   dna
llop   eseht rednU .ytpme si eueuq eht nehw ylno roivaheb rieht ni reffid sdohtem

 ,secnatsmucric evomer   sworht noitpecxEtnemelEhcuSoN  elihw , llop  r  snrute llun . 
  ehT tnemele   dna keep   yehT .eueuq eht fo daeh eht ,evomer ton od tub ,nruter sdohtem

 sa noihsaf emas eht ylesicerp ni rehtona eno morf reffid evomer   dna llop  si eueuq eht fI :
 ,ytpme tnemele   sworht noitpecxEtnemelEhcuSoN  elihw , keep   snruter llun . 

 eueuQ   fo noitresni wolla ton od yllareneg snoitatnemelpmi llun   ehT .stnemele
tsiLdekniL   tnemelpmi ot dettiforter saw hcihw ,noitatnemelpmi eueuQ  .noitpecxe na si ,

 stimrep ti ,snosaer lacirotsih roF llun   gnikat morf niarfer dluohs uoy tub ,stnemele
tnavda  esuaceb ,siht fo ega llun   eht yb eulav nruter laiceps a sa desu si llop   dna keep  

.sdohtem  
 tnemele enifed ton od yllareneg snoitatnemelpmi eueuQ -  eht fo snoisrev desab slauqe  

 dna edoChsah  ytitnedi eht tirehni daetsni tub sdohtem -  morf snoisrev desab tcejbO . 
 T  eh eueuQ   ni nommoc era hcihw ,sdohtem eueuq gnikcolb eht enifed ton seod ecafretni

 ecaps rof ro raeppa ot stnemele rof tiaw hcihw ,sdohtem esehT .gnimmargorp tnerrucnoc
 ecafretni eht ni denifed era ,elbaliava emoceb ot

eueuQgnikcolB.tnerrucnoc.litu.avaj  sdnetxe hcihw , eueuQ . 
  ehT .remit nwodtnuoc a tnemelpmi ot desu si eueuq a ,margorp elpmaxe gniwollof eht nI

i eueuq  dnammoc eht no deificeps rebmun a morf seulav regetni eht lla htiw dedaolerp s
 dna eueuq eht morf devomer era seulav eht ,nehT .redro gnidnecsed ni ,orez ot enil

eno ta detnirp -  larutan erom eb dluow ti taht ni laicifitra si margorp ehT .slavretni dnoces
ot   erots ot eueuq a fo esu eht setartsulli ti tub ,eueuq a gnisu tuohtiw gniht emas eht od

.gnissecorp tneuqesbus ot roirp stnemele  

;*.litu.avaj tropmi  
 

{ nwodtnuoC ssalc cilbup  
    { noitpecxEdetpurretnI sworht )sgra ][gnirtS(niam diov citats cilbup  

        ;)]0[sgra(tnIesrap.regetnI = emit tni  
        ;)(>regetnI<tsiLdekniL wen = eueuq >regetnI<eueuQ  
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        i ;0 => i ;emit = i tni( rof -- ) 
            ;)i(dda.eueuq  

 
        { ))(ytpmEsi.eueuq!( elihw  

            ;))(evomer.eueuq(nltnirp.tuo.metsyS  
            ;)0001(peels.daerhT  

        } 
    } 

} 

 siht niagA .stnemele fo noitcelloc a tros ot desu si eueuq ytiroirp a ,elpmaxe gniwollof eht nI
 eht fo rovaf ni ti esu ot nosaer on si ereht taht ni laicifitra si margorp tros   dedivorp dohtem

 ni snoitcelloC .seueuq ytiroirp fo roivaheb eht setartsulli ti tub ,  

{ )c >E<noitcelloC(troSpaeh >E<tsiL >E< citats  
    ;)c(>E<eueuQytiroirP wen = eueuq >E<eueuQ  
    ;)(>E<tsiLyarrA wen = tluser >E<tsiL  

 
    ))(ytpmEsi.eueuq!( elihw  

        ;))(evomer.eueuq(dda.tluser  
 
    ;tluser nruter  
} 

 

ecafretnI paM ehT  
 A paM   nac yek hcaE :syek etacilpud niatnoc tonnac pam A .seulav ot syek spam taht tcejbo na si

 lacitamehtam eht sledom tI .eulav eno tsom ta ot pam noitcnuf   ehT .noitcartsba paM   ecafretni
 sa hcus( snoitarepo cisab rof sdohtem sedulcni tup  , teg  , evomer  , sniatnoc yeK  ,

eulaVsniatnoc  , ezis  dna , ytpme  sa hcus( snoitarepo klub ,) llAtup   dna raelc  noitcelloc dna ,)
 sa hcus( sweiv teSyek  , teSyrtne  dna , seulav  .)  

lareneg eerht sniatnoc mroftalp avaJ ehT -  esoprup paM   :snoitatnemelpmi paMhsaH  , paMeerT  dna ,
paMhsaHdekniL  ot suogolana ylesicerp era ecnamrofrep dna roivaheb riehT . teShsaH  , teSeerT  ,

 dna teShsaHdekniL  ni debircsed sa , ecafretnI teS ehT   .noitces  

 eht sessucsid egap siht fo redniamer ehT paM   erom emos era ereh ,tsrif tuB .liated ni ecafretni
 ot gnitcelloc fo selpmaxe paM laer gniledoM .snoitarepo etagergga 8 KDJ gnisu s -  si stcejbo dlrow

tcejbo ni ksat nommoc a - iro  smargorp emos taht kniht ot elbanosaer si ti os ,gnimmargorp detne
 :tnemtraped yb seeyolpme puorg ,elpmaxe rof ,thgim  

tnemtraped yb seeyolpme puorG //  
)(maerts.seeyolpme = tpeDyb >>eeyolpmE<tsiL ,tnemtrapeD<paM  

teg::eeyolpmE(yBgnipuorg.srotcelloC(tcelloc. ;))tnemtrapeD  

 :tnemtraped yb seiralas lla fo mus eht etupmoc rO  

tnemtraped yb seiralas fo mus etupmoC //  
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)(maerts.seeyolpme = tpeDyBlatot >regetnI ,tnemtrapeD<paM  
,tnemtrapeDteg::eeyolpmE(yBgnipuorg.srotcelloC(tcelloc.  

Steg::eeyolpmE(tnIgnimmus.srotcelloC ;)))yrala  

 :sedarg gniliaf ro gnissap yb stneduts puorg spahrep rO  

gniliaf dna gnissap otni stneduts noititraP //  
)(maerts.stneduts = gniliaFgnissap >>tnedutS<tsiL ,naelooB<paM  

 s(yBgninoititrap.srotcelloC(tcelloc. -  ;))DLOHSERHT_SSAP =>)(edarGteg.s >  

c uoY  :ytic yb elpoep puorg osla dluo  

ytic yb stcejbo nosreP yfissalC //  
ytiCyBelpoep >>nosreP<tsiL ,gnirtS<paM  

         ;))ytiCteg::nosreP(yBgnipuorg.srotcelloC(tcelloc.maertSnosrep =  

 :ytic dna etats yb elpoep yfissalc ot srotcelloc owt edacsac neve rO  

 srotcelloC edacsaC //  
ytiCdnAetatSyBelpoep >>>nosreP<tsiL ,gnirtS<paM ,gnirtS<paM  

  ,etatSteg::nosreP(yBgnipuorg.srotcelloC(tcelloc.maertSnosrep =  
  )))ytiCteg::nosreP(yBgnipuorg.srotcelloC  

ni roF .sIPA 8 KDJ wen eht esu ot woh fo selpmaxe wef a tub era eseht ,niagA -  egarevoc htped
 deltitne nossel eht ees snoitarepo etagergga dna snoisserpxe adbmal fo snoitarepO etagerggA  .  

snoitarepO cisaB ecafretnI paM  
 fo snoitarepo cisab ehT paM  ( tup  , teg  , yeKsniatnoc  , eulaVsniatnoc  , ezis  dna , ytpmEsi  )

 ni strapretnuoc rieht ekil yltcaxe evaheb elbathsaH  ehT . margorp gniwollof   a setareneg
 ot drow hcae spam elbat ycneuqerf ehT .tsil tnemugra sti ni dnuof sdrow eht fo elbat ycneuqerf

.tsil tnemugra eht ni srucco ti semit fo rebmun eht  

;*.litu.avaj tropmi  
 

 cilbup { qerF ssalc  
    { )sgra ][gnirtS(niam diov citats cilbup  

        ;)(>regetnI ,gnirtS<paMhsaH wen = m >regetnI ,gnirtS<paM  
 

        enil dnammoc morf elbat ycneuqerf ezilaitinI //  
        { )sgra : a gnirtS( rof  

            ;)a(teg.m = qerf regetnI  
            ;)1 + qerf : 1 ? )llun == qerf( ,a(tup.m  
        } 

 
        ;)":sdrow tcnitsid " + )(ezis.m(nltnirp.tuo.metsyS  
        ;)m(nltnirp.tuo.metsyS  

    } 
} 
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 eht fo tnemugra dnoces eht si margorp siht tuoba gniht ykcirt ylno ehT tup   tahT .tnemetats
 eht fi eno ot ycneuqerf eht gnittes fo tceffe eht sah taht noisserpxe lanoitidnoc a si tnemugra
 neeb ydaerla sah drow eht fi eulav tnerruc sti naht erom eno ro erofeb nees neeb reven sah drow

dnammoc eht htiw margorp siht gninnur yrT .nees : 

etageled ot em ot pu si ti eb ot si ti fi qerF avaj  

.tuptuo gniwollof eht sdleiy margorp ehT  

:sdrow tcnitsid 8  
}2=si ,1=em ,1=fi ,1=pu ,2=ti ,1=eb ,1=etageled ,3=ot{  

 si od ot evah uoy llA .redro lacitebahpla ni elbat ycneuqerf eht ees ot referp d'uoy esoppuS
 eht fo epyt noitatnemelpmi eht egnahc paM   morf paMhsaH   ot paMeerT ruof siht gnikaM . -

s eht morf tuptuo gniwollof eht etareneg ot margorp eht sesuac egnahc retcarahc  dnammoc ema
.enil  

:sdrow tcnitsid 8  
}1=pu ,3=ot ,1=em ,2=ti ,2=si ,1=fi ,1=etageled ,1=eb{  

 tsrif sdrow eht redro eht ni elbat ycneuqerf eht tnirp margorp eht ekam dluoc uoy ,ylralimiS
fo epyt noitatnemelpmi eht gnignahc yb ylpmis enil dnammoc eht no raeppa   ot pam eht

paMhsaHdekniL .tuptuo gniwollof eht ni stluser os gnioD .  

:sdrow tcnitsid 8  
}1=etageled ,1=em ,1=pu ,1=eb ,3=ot ,2=si ,2=ti ,1=fi{  

ecafretni na fo rewop eht fo noitartsulli tnetop a sedivorp ytilibixelf sihT - .krowemarf desab  

 eht ekiL teS  dna tsiL  ,secafretni paM   eht no stnemeriuqer eht snehtgnerts slauqe   dna edoChsah  
s sdohtem  owt taht o paM   rieht ot drager tuohtiw ytilauqe lacigol rof derapmoc eb nac stcejbo

 owT .sepyt noitatnemelpmi paM  yek emas eht tneserper yeht fi lauqe era secnatsni -  eulav
.sgnippam  

lareneg lla ,noitnevnoc yB -  esoprup paM  srotcurtsnoc edivorp snoitatnemelpmi   a ekat taht paM  
 wen eht ezilaitini dna tcejbo paM  yek eht lla niatnoc ot -  deificeps eht ni sgnippam eulav paM  sihT .

 dradnats paM   dradnats eht ot suogolana yleritne si rotcurtsnoc noisrevnoc noitcelloC  
 a etaerc ot rellac eht swolla tI :rotcurtsnoc paM   a fo  yllaitini taht epyt noitatnemelpmi derised

 rehtona ni sgnippam eht fo lla sniatnoc paM  rehto eht fo sseldrager , paM  .epyt noitatnemelpmi s'
 a evah uoy esoppus ,elpmaxe roF paM  deman , m eno gniwollof ehT . -  wen a setaerc renil paMhsaH  

 lla gniniatnoc yllaitini yek emas eht fo -  sa sgnippam eulav m. 

;)m(>V ,K<paMhsaH wen = ypoc >V ,K<paM  

snoitarepO kluB ecafretnI paM  
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 ehT raelc   sgnippam eht lla sevomer tI :od dluoc ti kniht dluow uoy tahw yltcaxe seod noitarepo
 eht morf paM  ehT . llAtup   eht si noitarepo paM   eht fo eugolana noitcelloC   s'ecafretni llAdda  

 eno gnipmud fo esu suoivbo sti ot noitidda nI .noitarepo paM   erom ,dnoces a sah ti ,rehtona otni
 a esoppuS .esu eltbus paM  etubirtta fo noitcelloc a tneserper ot desu si -  eht ;sriap eulav llAtup  

c ni ,noitarepo  eht htiw noitanibmo paM   tnemelpmi ot yaw taen a sedivorp ,rotcurtsnoc noisrevnoc
 taht dohtem yrotcaf citats a si gniwollof ehT .seulav tluafed htiw noitaerc pam etubirtta

.euqinhcet siht setartsnomed  

tluafed>V ,K<paM(paMetubirttAwen >V ,K<paM >V ,K< citats  >V ,K<paM ,s
{ )sedirrevo  

    ;)stluafed(>V ,K<paMhsaH wen = tluser >V ,K<paM  
    ;)sedirrevo(llAtup.tluser  
    ;tluser nruter  

} 

sweiV noitcelloC  
 ehT noitcelloC   a wolla sdohtem weiv paM   a sa deweiv eb ot noitcelloC  :syaw eerht eseht ni  

 teSyek  —  eht teS   eht ni deniatnoc syek fo paM . 
 seulav  —  ehT noitcelloC   eht ni deniatnoc seulav fo paM  sihT . noitcelloC   a ton si

teS .eulav emas eht ot pam nac syek elpitlum esuaceb ,  
 teSyrtne  —  eht teS  yek fo -  eht ni deniatnoc sriap eulav paM  ehT . paM   sedivorp ecafretni

s a  dellac ecafretni detsen llam yrtnE.paM  siht ni stnemele eht fo epyt eht , teS . 

 ehT noitcelloC   eht edivorp sweiv ylno   a revo etareti ot snaem paM  eht setartsulli elpmaxe sihT .
 a ni syek eht revo gnitareti rof moidi dradnats paM   a htiw rof - hcae  :tcurtsnoc  

rof  ))(teSyek.m : yek epyTyeK(  
    ;)yek(nltnirp.tuo.metsyS  

 na htiw dna rotareti : 

 emos no desab pam a retliF //  
.syek sti fo ytreporp //  

) ;)(txeNsah.ti ;)(rotareti.)(teSyek.m = ti >epyT<rotaretI( rof  
    ))(sugoBsi.)(txen.ti( fi  

        ;)(evomer.ti  

idi ehT yek revo gnitareti rof moidi eht si gniwolloF .suogolana si seulav revo gnitareti rof mo -
.sriap eulav  

))(teSyrtne.m : e >epyTlaV ,epyTyeK<yrtnE.paM( rof  
    ;))(eulaVteg.e + " :" + )(yeKteg.e(nltnirp.tuo.metsyS  

 eht esuaceb wols eb yam smoidi eseht taht yrrow elpoep ynam ,tsrif tA paM   wen a etaerc ot sah
noitcelloC   a emit hcae ecnatsni noitcelloC   on s'erehT :ysae tseR .dellac si noitarepo weiv
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 a taht nosaer paM   si ti emit hcae tcejbo emas eht nruter syawla tonnac  nevig a rof deksa
noitcelloC   eht lla tahw ylesicerp si sihT .weiv paM   ni snoitatnemelpmi litu.avaj  .od  

 eerht lla htiW noitcelloC   na gnillac ,sweiv rotaretI  s' evomer   eht sevomer noitarepo
 gnikcab eht morf yrtne detaicossa paM  gnikcab eht taht gnimussa , paM   lavomer tnemele stroppus

.moidi gniretlif gnidecerp eht yb detartsulli si sihT .htiw nigeb ot  

 eht htiW teSyrtne   a gnillac yb yek a htiw detaicossa eulav eht egnahc ot elbissop osla si ti ,weiv
yrtnE.paM  s' eulaVtes  t gnimussa ,niaga( noitareti gnirud dohtem  eh paM   eulav stroppus

 eht era eseht taht etoN .)htiw nigeb ot noitacifidom ylno   a yfidom ot syaw efas paM   gnirud
 gniylrednu eht fi deificepsnu si roivaheb eht ;noitareti paM   eht elihw yaw rehto yna ni deifidom si

.ssergorp ni si noitareti  

 ehT noitcelloC  iv  smrof ynam sti lla ni lavomer tnemele troppus swe — evomer  , llAevomer  ,
llAniater  dna , raelc   eht sa llew sa ,snoitarepo evomer.rotaretI   siht ,niaga teY( .noitarepo

 gnikcab eht taht semussa paM  ).lavomer tnemele stroppus  

 ehT noitcelloC   sweiv ton od   ekam dluow tI .secnatsmucric yna rednu noitidda tnemele troppus
 eht rof esnes on teSyek   dna seulav   eht rof yrassecennu s'ti dna ,sweiv teSyrtne   esuaceb ,weiv

 gnikcab eht paM  s' tup   dna llAtup  .ytilanoitcnuf emas eht edivorp sdohtem  

noitcelloC fo sesU ycnaF  arbeglA paM :sweiV  
 eht ot deilppa nehW noitcelloC  ( snoitarepo klub ,sweiv llAsniatnoc  , llAevomer  dna ,

llAniater  eno rehtehw wonk ot tnaw uoy esoppus ,sretrats roF .sloot tnetop ylgnisirprus era )
paM   rehtona fo pambus a si —  tsrif eht rehtehw ,si taht paM  yek eht lla sniatnoc -  sgnippam eulav

.kcirt eht seod moidi gniwollof ehT .dnoces eht ni  

{ )))(teSyrtne.2m(llAsniatnoc.)(teSyrtne.1m( fi  
    ...  

} 

 owt rehtehw wonk ot tnaw uoy esoppus ,senil ralimis gnolA paM   lla rof sgnippam niatnoc stcejbo
syek emas eht fo . 

{ )))(teSyek.2m(slauqe.)(teSyek.1m( fi  
    ...  

} 

 a evah uoy esoppuS paM  etubirtta fo noitcelloc a stneserper taht -  owt dna ,sriap eulav teS  s
 eht edulcni setubirtta elbissimrep ehT( .setubirtta elbissimrep dna setubirtta deriuqer gnitneserper

rtta deriuqer  ot smrofnoc pam etubirtta eht rehtehw senimreted teppins gniwollof ehT ).setubi
.t'nseod ti fi egassem rorre deliated a stnirp dna stniartsnoc eseht  

 ,srttAderiuqer >K<teS ,paMrtta >V ,K<paM(etadilav naeloob >V ,K< citats
{ )srttAdettimrep>K<teS  

    naeloob  ;eurt = dilav  
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    ;)(teSyek.paMrtta = srtta >K<teS  
 

    { ))srttAderiuqer(llAsniatnoc.srtta !( fi  
        ;)srttAderiuqer(>K<teShsaH wen = gnissim >K<teS  
        ;)srtta(llAevomer.gnissim  
        ;)gnissim + " :setubirtta gnissiM"(nltnirp.tuo.metsyS  
        ;eslaf = dilav  

    } 
    { ))srtta(llAsniatnoc.srttAdettimrep !( fi  

        ;)srtta(>K<teShsaH wen = lagelli >K<teS  
        ;)srttAdettimrep(llAevomer.lagelli  
        ;)lagelli + " :setubirtta lagellI"(nltnirp.tuo.metsyS  
        ;eslaf = dilav  

    } 
    ;dilav nruter  

} 

 owt ot nommoc syek eht lla wonk ot tnaw uoy esoppuS paM  .stcejbo  

;))(teSyek.1m(>epyTyeK<teShsaH wen = syeKnommoc>epyTyeK<teS  
;))(teSyek.2m(llAniater.syeKnommoc  

.seulav nommoc eht uoy steg moidi ralimis A  

 suht detneserp smoidi eht llA  gnikcab eht yfidom t'nod yeht ,si taht ;evitcurtsednon neeb evah raf
paM yek eht fo lla evomer ot tnaw uoy esoppuS .od taht wef a era ereH . -  eno taht sriap eulav paM  

.rehtona htiw nommoc ni sah  

;))(teSyrtne.2m(llAevomer.)(teSyrtne.1m  

mer ot tnaw uoy esoppuS  eno morf evo paM  .rehtona ni sgnippam evah taht syek eht fo lla  

;))(teSyek.2m(llAevomer.)(teSyek.1m  

 uoy esoppuS ?noitarepo klub emas eht ni seulav dna syek gnixim trats uoy nehw sneppah tahW
 a evah paM  , sreganam eht ot ynapmoc a ni eeyolpme hcae spam taht ,   ll'eW .reganam s'eeyolpme

 gnol sa ,rettam t'nseod tI .stcejbo eulav eht dna yek eht fo sepyt eht tuoba eugav yletarebiled eb
 ro( "srotubirtnoc laudividni" eht lla ohw wonk ot tnaw uoy esoppus woN .emas eht er'yeht sa

eppins gniwollof ehT .era )sreganamnon .wonk ot tnaw uoy tahw yltcaxe uoy sllet t  

 wen = srotubirtnoClaudividni >eeyolpmE<teS
;))(teSyek.sreganam(>eeyolpmE<teShsaH  

;))(seulav.sreganam(llAevomer.srotubirtnoClaudividni  

,reganam emos ot yltcerid troper ohw seeyolpme eht lla erif ot tnaw uoy esoppuS  .nomiS  

; ... = nomis eeyolpmE  
;))nomis(notelgnis.snoitcelloC(llAevomer.)(seulav.sreganam  

 fo esu sekam moidi siht taht etoN notelgnis.snoitcelloC  snruter taht dohtem yrotcaf citats a ,
 elbatummi na teS  .tnemele deificeps ,elgnis eht htiw  
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ht enod ev'uoy ecnO  rof krow regnol on sreganam esohw seeyolpme fo hcnub a evah yam uoy ,si
tcerid s'nomiS fo yna fi( ynapmoc eht -  edoc gniwollof ehT .)sreganam sevlesmeht erew stroper

.ynapmoc eht rof skrow regnol on ohw sreganam evah seeyolpme hcihw uoy llet lliw  

eyolpmE<paM ;)sreganam(>eeyolpmE ,eeyolpmE<paMhsaH wen = m >eeyolpmE ,e  
;))(teSyek.sreganam(llAevomer.)(seulav.m  

;)(teSyek.m = srekcals >eeyolpmE<teS  

 eht fo ypoc yraropmet a sekam ti ,tsriF .ykcirt tib a si elpmaxe sihT paM  eht morf sevomer ti dna ,
 lla ypoc yraropmet  lanigiro eht ni yek a si eulav )reganam( esohw seirtne paM  taht rebmemeR .

 lanigiro eht paM   yraropmet eht ni seirtne gniniamer eht ,suhT .eeyolpme hcae rof yrtne na sah
paM   lanigiro eht morf seirtne eht lla esirpmoc paM   regnol on era seulav )reganam( esohw

 er'ew taht seeyolpme eht ylesicerp tneserper ,neht ,ypoc yraropmet eht ni syek ehT .seeyolpme
.rof gnikool  

 lacitcarpmi eb dluow ti tub ,noitces siht ni deniatnoc seno eht ekil smoidi erom ynam era erehT
o gnah eht teg uoy ecnO .lla meht tsil ot suoidet dna  eht htiw pu emoc ot tluciffid taht ton s'ti ,ti f

.ti deen uoy nehw eno thgir  

spamitluM  
 A pamitlum   a ekil si paM   snoitcelloC avaJ ehT .seulav elpitlum ot yek hcae pam nac ti tub

 desu t'nera yeht esuaceb spamitlum rof ecafretni na edulcni t'nseod krowemarF  taht lla
 a esu ot rettam elpmis ylriaf a s'tI .ylnommoc paM   era seulav esohw tsiL   a sa secnatsni

 tsil drow a sdaer hcihw ,elpmaxe edoc txen eht ni detartsnomed si euqinhcet sihT .pamitlum
 eht lla tuo stnirp dna )esacrewol lla( enil rep drow eno gniniatnoc  a teem taht spuorg margana

 nA .noiretirc ezis puorg margana   emas eht yltcaxe niatnoc hcihw fo lla ,sdrow fo hcnub a si
 eht )1( :enil dnammoc eht no stnemugra owt sekat margorp ehT .redro tnereffid a ni tub srettel

im eht )2( dna elif yranoitcid eht fo eman  marganA .tuo tnirp ot puorg margana fo ezis mumin
.detnirp ton era muminim deificeps eht naht sdrow rewef gniniatnoc spuorg  

 ,yranoitcid eht ni drow hcae roF :spuorg margana gnidnif rof kcirt dradnats a si erehT
,si taht( drow eht ni srettel eht ezitebahpla   dna )redro lacitebahpla otni srettel s'drow eht redroer

 ,elpmaxe roF .drow lanigiro eht ot drow dezitebahpla eht gnippam ,pamitlum a otni yrtne na tup
 drow eht dab   gnippam yrtne na sesuac dba   otni dab   s'tnemom A .pamitlum eht otni tup eb ot

liw noitcelfer  s'tI .puorg margana na mrof spam yek nevig yna hcihw ot sdrow eht lla taht wohs l
 taht puorg margana hcae tuo gnitnirp ,pamitlum eht ni syek eht revo etareti ot rettam elpmis a

.tniartsnoc ezis eht steem  

margorp gniwollof ehT  .euqinhcet siht fo noitatnemelpmi drawrofthgiarts a si  

;*.litu.avaj tropmi  
;*.oi.avaj tropmi  

 
{ smarganA ssalc cilbup  

    { )sgra ][gnirtS(niam diov citats cilbup  
        ;)]1[sgra(tnIesrap.regetnI = eziSpuorGnim tni  
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        pamitlum detalumis a otni tup dna elif morf sdrow daeR //  
        ;)(>>gnirtS<tsiL ,gnirtS<paMhsaH wen = m >>gnirtS<tsiL ,gnirtS<paM  

 
        { yrt  

            (eliF wen(rennacS wen = s rennacS ;))]0[sgra  
            { ))(txeNsah.s( elihw  

                ;)(txen.s = drow gnirtS  
                ;)drow(ezitebahpla = ahpla gnirtS  
                ;)ahpla(teg.m = l >gnirtS<tsiL  
                )llun == l( fi  

                    arrA wen=l ,ahpla(tup.m ;))(>gnirtS<tsiLy  
                ;)drow(dda.l  

            } 
        { )e noitpecxEOI( hctac }  

            ;)e(nltnirp.rre.metsyS  
            ;)1(tixe.metsyS  

        } 
 

        dlohserht ezis evoba spuorg noitatumrep lla tnirP //  
         >gnirtS<tsiL( rof ))(seulav.m : l  

            )eziSpuorGnim => )(ezis.l( fi  
                ;)l + " :" + )(ezis.l(nltnirp.tuo.metsyS  

    } 
 

    { )s gnirtS(ezitebahpla gnirtS citats etavirp  
        ;)(yarrArahCot.s = a ][rahc  
        ;)a(tros.syarrA  
        ;)a(gnirtS wen nruter  

    } 
} 

000,371 a no margorp siht gninnuR -  fo ezis puorg margana muminim a htiw elif yranoitcid drow
.tuptuo gniwollof eht secudorp thgie  

,retnis ,sertin ,sretin ,sretni ,tresni ,streni ,nirtse[ :9  
     ]senirt ,sneirt  

spal[ :8 ]elaps ,lapes ,pelas ,saelp ,slaep ,selap ,spael ,e  
,esraps ,seraps ,ssaper ,sesarp ,ressap ,sesrap ,srepsa[ :8  

     ]sraeps  
,selat ,sleat ,alets ,laets ,elats ,etals ,lates ,tsael[ :01  

      ]alset ,slaet  
resnet ,tneser ,setner ,tsener ,retsen ,sretne[ :8 ,senret ,  

     ]sneert  
]lares ,slaer ,selar ,srael ,resal ,seral ,slrae ,selra[ :8  

,saniger ,sniager ,snigaer ,sreniag ,gnisare ,sgnirae[ :8  
     ]agnires ,gniraes  

]erips ,reips ,rieps ,sepir ,esirp ,seirp ,sreip ,sirep[ :8  
,serap ,repsa ,serpa ,srepa[ :21  ,aserp ,esarp ,sraep ,esrap  

      ]raeps ,eraps ,spaer ,separ  
,retlas ,sletar ,retsal ,lartse ,sletra ,sretla ,strela[ :11  

      ]srelat ,ralets ,relats ,retals  
,eparcs ,spacer ,cesrap ,srecap ,pracse ,separc ,srepac[ :9  

     ]recaps ,rapces  
 ,tselap[ :9 ,latpes ,staelp ,setalp ,slatep ,letsap ,stelap  

     ]slapet ,elpats  
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,saniter ,sniater ,senitar ,reitsan ,reistna ,irtsena[ :9  
     ]niraets ,reniats ,anister  

]saet ,ates ,taes ,etas ,sate ,stae ,tsae ,seta[ :8  
r ,setarc ,sretac ,retsac ,setrac ,sterac[ :8 ,tsacer ,stcae  

     ]secart  
 

ecafretnI teSdetroS ehT  
 A teSdetroS   a si teS  ht  eht ot gnidrocca detros ,redro gnidnecsa ni stnemele sti sniatniam ta

 a ot gnidrocca ro gniredro larutan 'stnemele rotarapmoC   ta dedivorp teSdetroS   .emit noitaerc
 lamron eht ot noitidda nI teS   eht ,snoitarepo teSdetroS  eht rof snoitarepo sedivorp ecafretni  

:gniwollof  

 weiv egnaR  — tes detros eht no snoitarepo egnar yrartibra swolla  
 stniopdnE  — tes detros eht ni tnemele tsal ro tsrif eht snruter  
 ssecca rotarapmoC  —  eht snruter rotarapmoC tes eht tros ot desu ,yna fi ,  

 eht rof edoc ehT teSdetroS  .swollof ecafretni  

{ >E<teS sdnetxe >E<teSdetroS ecafretni cilbup  
    egnaR // - weiv  
    ;)tnemelEot E ,tnemelEmorf E(teSbus >E<teSdetroS  
    ;)tnemelEot E(teSdaeh >E<teSdetroS  
    ;)tnemelEmorf E(teSliat >E<teSdetroS  

 
    stniopdnE //  
    ;)(tsrif E  
    E ;)(tsal  

 
    ssecca rotarapmoC //  
    ;)(rotarapmoc >E repus ?<rotarapmoC  

} 

snoitarepO teS  
 taht snoitarepo ehT teSdetroS   morf stirehni teS   lamron dna stes detros no yllacitnedi evaheb

:snoitpecxe owt htiw stes  

  ehT rotaretI   eht yb denruter rotareti  .redro ni tes detros eht sesrevart noitarepo  
  yb denruter yarra ehT yarrAot  .redro ni stnemele s'tes detros eht sniatnoc  

 eht ,ti eetnaraug t'nseod ecafretni eht hguohtlA gnirtSot   s'mroftalp avaJ eht fo dohtem
teSdetroS   ni ,tes detros eht fo stnemele eht lla gniniatnoc gnirts a snruter snoitatnemelpmi

.redro  

srotcurtsnoC dradnatS  
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lareneg lla ,noitnevnoc yB -  esoprup noitcelloC   noisrevnoc dradnats a edivorp snoitatnemelpmi
 a sekat taht rotcurtsnoc noitcelloC  ; teSdetroS  lpmi  nI .noitpecxe on era snoitatneme teSeerT  ,

 .gniredro larutan rieht ot gnidrocca stnemele sti stros taht ecnatsni na setaerc rotcurtsnoc siht
 eht rehtehw ees ot yllacimanyd kcehc ot retteb neeb evah dluow tI .ekatsim a ylbaborp saw sihT

 noitcelloc deificeps  a saw teSdetroS   wen eht tros ot ,os fi ,dna ecnatsni teSeerT   ot gnidrocca
 esuaceB .)gniredro larutan ro rotarapmoc( noiretirc emas eht teSeerT   ti taht hcaorppa eht koot

 a sekat taht rotcurtsnoc a sedivorp osla ti ,did teSdetroS   wen a snruter dna teSeerT  oc  gniniatn
elipmoc eht si ti taht etoN .noiretirc emas eht ot gnidrocca detros stnemele emas eht -  fo epyt emit

 dekovni si srotcurtsnoc owt eseht fo hcihw senimreted taht ,epyt emitnur sti ton ,tnemugra eht
.)devreserp si noiretirc gnitros eht rehtehw dna(  

roS teSdet   a sekat taht rotcurtsnoc a ,noitnevnoc yb ,edivorp osla snoitatnemelpmi rotarapmoC  
 deificeps eht ot gnidrocca detros tes ytpme na snruter dna rotarapmoC  fI . llun   siht ot dessap si

ht ot gnidrocca stnemele sti stros taht tes a snruter ti ,rotcurtsnoc .gniredro larutan rie  

egnaR - snoitarepO weiv  
 ehT egnar - weiv   eht yb dedivorp esoht ot suogolana tahwemos era snoitarepo tsiL   tub ,ecafretni

 detros gnikcab eht fi neve dilav niamer tes detros a fo sweiv egnaR .ecnereffid gib eno si ereht
cerid deifidom si tes  era tes detros a fo weiv egnar a fo stniopdne eht esuaceb elbisaef si sihT .ylt

 si sa ,noitcelloc gnikcab eht ni stnemele cificeps naht rehtar ecaps tnemele eht ni stniop etulosba
 A .stsil rof esac eht egnar - weiv  tno wodniw a tsuj yllaer si tes detros a fo  fo noitrop revetahw o

 eht ot segnahC .ecaps tnemele eht fo trap detangised eht ni seil tes eht egnar - weiv   ot kcab etirw
 esu ot yako s'ti ,suhT .asrev eciv dna tes detros gnikcab eht egnar - weiv  gnol rof stes detros no s

 ekilnu ,emit fo sdoirep egnar - weiv no s  .stsil  

 eerht edivorp stes detroS egnar - weiv   ,tsrif ehT .snoitarepo teSbus  ekil ,stniopdne owt sekat ,
tsiLbus  stnemele eht ot elbarapmoc eb tsum dna stcejbo era stniopdne eht ,secidni naht rehtaR .

 eht gnisu ,tes detros eht ni teS  s' rotarapmoC   revehcihw ,stnemele sti fo gniredro larutan eht ro
 eht teS   ekiL .flesti redro ot sesu tsiLbus  tub tniopdne wol sti gnidulcni ,nepo flah si egnar eht ,

.eno hgih eht gnidulcxe  

 neewteb sdrow ynam woh uoy sllet edoc fo enil gniwollof eht ,suhT "llebrood"   dna "elkcip"  ,
 gnidulcni "llebrood"   gnidulcxe tub "elkcip"  a ni deniatnoc era , teSdetroS   dellac sgnirts fo
yranoitcid : 

;)(ezis.)"elkcip" ,"llebrood"(teSbus.yranoitcid = tnuoc tni  

eno gniwollof eht ,rennam ekil nI - ht htiw gninnigeb stnemele eht lla sevomer renil  rettel e f. 

;)(raelc.)"g" ,"f"(teSbus.yranoitcid  

.rettel hcae htiw nigeb sdrow ynam woh uoy gnillet elbat a tnirp ot desu eb nac kcirt ralimis A  

{ ) ;'z' =< hc ;'a' = hc rahc( rof  
    ;)++hc(fOeulav.gnirtS = morf gnirtS  
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    ;)hc(fOeulav.gnirtS = ot gnirtS  
    ;))(ezis.)ot ,morf(teSbus.yranoitcid + " :" + morf(nltnirp.tuo.metsyS  

} 

 a weiv ot tnaw uoy esoppuS lavretni desolc  na fo daetsni ,stniopdne sti fo htob sniatnoc hcihw ,
 a fo rosseccus eht fo noitaluclac eht rof swolla epyt tnemele eht fI .lavretni nepo  ni eulav nevig

 eht tseuqer ylerem ,ecaps tnemele eht teSbus   morf tniopdnEwol   ot
)tniopdnEhgih(rosseccus  gnirts a fo rosseccus eht ,suoivbo yleritne t'nsi ti hguohtlA . s  ni

gnirtS  si gniredro larutan s' " + s \ "0  —  ,si taht s  a htiw llun  .dedneppa retcarahc  

T eno gniwollof eht ,suh -  neewteb sdrow ynam woh uoy sllet renil "llebrood"   dna "elkcip"  ,
 llebrood gnidulcni dna  .yranoitcid eht ni deniatnoc era ,elkcip  

elkcip" ,"llebrood"(teSbus.yranoitcid = tnuoc \ ;)(ezis.)"0  

 na weiv ot desu eb nac euqinhcet ralimis A nepo  lavretni  ehT .tniopdne rehtien sniatnoc hcihw ,
nepo -  morf weiv lavretni tniopdnEwol   ot tniopdnEhgih  flah eht si -  morf lavretni nepo

)tniopdnEwol(rosseccus   ot tniopdnEhgih  fo rebmun eht etaluclac ot gniwollof eht esU .
 neewteb sdrow "llebrood"   dna "elkcip" e , .htob gnidulcx  

llebrood"(teSbus.yranoitcid = tnuoc \ ;)(ezis.)"elkcip" ,"0  

 ehT teSdetroS   erom owt sniatnoc ecafretni egnar - weiv   snoitarepo — teSdaeh   dna teSliat  ,
 elgnis a ekat hcihw fo htob tcejbO   fo noitrop laitini eht fo weiv a snruter remrof ehT .tnemugra

 gnikcab eht teSdetroS  fo weiv a snruter rettal ehT .tcejbo deificeps eht gnidulcni ton tub ot pu ,
 gnikcab eht fo noitrop lanif eht teSdetroS  gniunitnoc dna tcejbo deificeps eht htiw gninnigeb ,  ot

 gnikcab eht fo dne eht teSdetroS  sa yranoitcid eht weiv ot uoy swolla edoc gniwollof eht ,suhT .
 tniojsid owt semulov  (a-m  dna n-z .)  

;)"n"(teSdaeh.yranoitcid = 1emulov >gnirtS<teSdetroS  
;)"n"(teSliat.yranoitcid = 2emulov >gnirtS<teSdetroS  

tarepO tniopdnE snoi  
 ehT teSdetroS   ,tes detros eht ni stnemele tsal dna tsrif eht nruter ot snoitarepo sniatnoc ecafretni

 dellac ylgnisirprus ton tsrif   dna tsal  ,sesu suoivbo rieht ot noitidda nI . tsal   a swolla
 eht ni ycneicifed a rof dnuorakrow teSdetroS  t enO .ecafretni  a htiw od ot ekil d'uoy gnih

teSdetroS   eht fo roiretni eht otni og ot si teS   hguone ysae s'tI .drawkcab ro drawrof etareti dna
 a teg tsuJ :roiretni eht morf drawrof og ot teSliat   on s'ereht ,yletanutrofnU .ti revo etareti dna

.drawkcab og ot yaw ysae  

f ehT  tcejbo deificeps a naht ssel si taht tnemele tsrif eht sniatbo moidi gniwollo o  tnemele eht ni
.ecaps  

;)(tsal.)o(teSdaeh.ss = rossecederp tcejbO  
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 dluoc tI .tes detros a fo roiretni eht ni tniop a morf drawkcab tnemele eno og ot yaw enif a si sihT
deilppa eb   hcae rof pukool a gniriuqer ,tneiciffeni yrev si siht tub ,drawkcab etareti ot yldetaeper

.denruter tnemele  

rosseccA rotarapmoC  
 ehT teSdetroS   dellac dohtem rossecca na sniatnoc ecafretni rotarapmoc   eht snruter taht

rotarapmoC   ro ,tes eht tros ot desu llun   eht ot gnidrocca detros si tes eht fi gniredro larutan   fo
 htiw stes detros wen otni deipoc eb nac stes detros taht os dedivorp si dohtem sihT .stnemele sti

.gniredro emas eht  

ecafretnI paMdetroS ehT  
 A paMdetroS   a si paM  rocca detros ,redro gnidnecsa ni seirtne sti sniatniam taht  'syek eht ot gnid

 a ot gnidrocca ro ,gniredro larutan rotarapmoC   eht fo emit eht ta dedivorp paMdetroS   .noitaerc
 dna gniredro larutaN rotarapmoC  eht ni dessucsid era s gniredrO tcejbO   ehT .noitces paMdetroS  

 lamron rof snoitarepo sedivorp ecafretni paM  :gniwollof eht rof dna snoitarepo  

 weiv egnaR  — pam detros eht no snoitarepo egnar yrartibra smrofrep  
 stniopdnE  — am detros eht ni yek tsal eht ro tsrif eht snruter p 
 ssecca rotarapmoC  —  eht snruter rotarapmoC pam eht tros ot desu ,yna fi ,  

 eht si ecafretni gniwollof ehT paM   fo golana teSdetroS . 

>V ,K<paMdetroS ecafretni cilbup  {>V ,K<paM sdnetxe  
    ;)(rotarapmoc >K repus ?<rotarapmoC  
    ;)yeKot K ,yeKmorf K(paMbus >V ,K<paMdetroS  
    ;)yeKot K(paMdaeh >V ,K<paMdetroS  
    ;)yeKmorf K(paMliat >V ,K<paMdetroS  
    ;)(yeKtsrif K  
    ;)(yeKtsal K  

} 

snoitarepO paM  
 snoitarepo ehT roS paMdet   morf stirehni paM   spam lamron dna spam detros no yllacitnedi evaheb

:snoitpecxe owt htiw  

  ehT rotaretI   eht yb denruter rotareti   s'pam detros eht fo yna no noitarepo
noitcelloC  .redro ni snoitcelloc eht esrevart sweiv  

  eht yb denruter syarra ehT celloC noit   'sweiv yarrAot   ,syek eht niatnoc snoitarepo
.redro ni seirtne ro ,seulav  
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 eht ,ecafretni eht yb deetnaraug t'nsi ti hguohtlA gnirtSot   eht fo dohtem noitcelloC   ni sweiv
 s'mroftalp avaJ eht lla paMdetroS  ht lla gniniatnoc gnirts a snruter snoitatnemelpmi  fo stnemele e

.redro ni ,weiv eht  

srotcurtsnoC dradnatS  
lareneg lla ,noitnevnoc yB -  esoprup paM   noisrevnoc dradnats a edivorp snoitatnemelpmi

 a sekat taht rotcurtsnoc paM  ; paMdetroS   nI .noitpecxe on era snoitatnemelpmi paMeerT  siht ,
 .gniredro larutan 'syek rieht ot gnidrocca seirtne sti sredro taht ecnatsni na setaerc rotcurtsnoc
 eht rehtehw ees ot yllacimanyd kcehc ot retteb neeb evah dluow tI .ekatsim a ylbaborp saw sihT

 deificeps paM   a saw ecnatsni paMdetroS  s ot ,os fi ,dna  emas eht ot gnidrocca pam wen eht tro
 esuaceB .)gniredro larutan ro rotarapmoc( noiretirc paMeerT   osla ti ,did ti hcaorppa eht koot

 a sekat taht rotcurtsnoc a sedivorp paMdetroS   wen a snruter dna paMeerT   emas eht gniniatnoc
 nevig eht sa sgnippam paMdetroS  eht si ti taht etoN .noiretirc emas eht ot gnidrocca detros ,

elipmoc -  eht rehtehw senimreted taht ,epyt emitnur sti ton ,tnemugra eht fo epyt emit paMdetroS  
 yranidro eht ot ecnereferp ni dekovni si rotcurtsnoc pam  .rotcurtsnoc  

paMdetroS  sla snoitatnemelpmi  a sekat taht rotcurtsnoc a ,noitnevnoc yb ,edivorp o rotarapmoC  
 deificeps eht ot gnidrocca detros pam ytpme na snruter dna rotarapmoC  fI . llun   siht ot dessap si

 a snruter ti ,rotcurtsnoc paM  gniredro larutan 'syek rieht ot gnidrocca sgnippam sti stros taht . 

teSdetroS ot nosirapmoC  
 esicerp a si ecafretni siht esuaceB paM   fo golana teSdetroS  ni selpmaxe edoc dna smoidi eht lla ,

ecafretnI teSdetroS ehT  oitces  ot ylppa n paMdetroS  .snoitacifidom laivirt ylno htiw  
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 ELUDOM – 3 
SDOHTEM GNIRTS  

 
gnirtS ssalc lanif cilbup  

 sdnetxe tcejbO  
 stnemelpmi elbazilaireS  , elbarapmoC < gnirtS  ,> ecneuqeSrahC  

tcarahc stneserper ssalc gnirtS ehT  ,"cba" sa hcus ,smargorp avaJ ni slaretil gnirts llA .sgnirts re
 .ssalc siht fo secnatsni sa detnemelpmi era  

 troppus sreffub gnirtS .detaerc era yeht retfa degnahc eb tonnac seulav rieht ;tnatsnoc era sgnirtS
mi era stcejbo gnirtS esuaceB .sgnirts elbatum  :elpmaxe roF .derahs eb nac yeht elbatum  

     ;"cba" = rts gnirtS  
  

 :ot tnelaviuqe si  

     ;}'c' ,'b' ,'a'{ = ][atad rahc  
     ;)atad(gnirtS wen = rts gnirtS  

  

 :desu eb nac sgnirts woh fo selpmaxe erom emos era ereH  

     ;)"cba"(nltnirp.tuo.metsyS  
     ;"edc" = edc gnirtS  
     ;)edc + "cba"(nltnirp.tuo.metsyS  
     ;)3,2(gnirtsbus."cba" = c gnirtS  
     ;)2 ,1(gnirtsbus.edc = d gnirtS  

  

 rof ,ecneuqes eht fo sretcarahc laudividni gninimaxe rof sdohtem sedulcni gnirtS ssalc ehT
es rof ,sgnirts gnirapmoc  a fo ypoc a gnitaerc rof dna ,sgnirtsbus gnitcartxe rof ,sgnirts gnihcra

 no desab si gnippam esaC .esacrewol ot ro esacreppu ot detalsnart sretcarahc lla htiw gnirts
 eht yb deificeps noisrev dradnatS edocinU eht retcarahC   .ssalc  

( rotarepo noitanetacnoc gnirts eht rof troppus laiceps sedivorp egaugnal avaJ ehT  +  rof dna ,)
uorht detnemelpmi si noitanetacnoc gnirtS .sgnirts ot stcejbo rehto fo noisrevnoc  eht hg

 era snoisrevnoc gnirtS .dohtem dneppa sti dna ssalc )reffuBgnirtS ro(redliuBgnirtS
 ni sessalc lla yb detirehni dna tcejbO yb denifed ,gnirtSot dohtem eht hguorht detnemelpmi

es ,noisrevnoc dna noitanetacnoc gnirts no noitamrofni lanoitidda roF .avaJ  ,yoJ ,gnilsoG e
 ,eleetS dna noitacificepS egaugnaL avaJ ehT  .  

 lliw ssalc siht ni dohtem ro rotcurtsnoc a ot tnemugra llun a gnissap ,deton esiwrehto sselnU
 a esuac noitpecxEretnioPlluN   .nworht eb ot  
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FTU eht ni gnirts a stneserper gnirtS A -  hcihw ni tamrof 61 sretcarahc yratnemelppus   era
 yb detneserper sriap etagorrus   noitces eht ees( snoitatneserpeR retcarahC edocinU   eht ni

 a os ,stinu edoc rahc ot refer seulav xednI .)noitamrofni erom rof ssalc retcarahC
oitisop owt sesu retcarahc yratnemelppus  .gnirtS a ni sn  

 ni ,)sretcarahc ,.e.i( stniop edoc edocinU htiw gnilaed rof sdohtem sedivorp ssalc gnirtS ehT
.)seulav rahc ,.e.i( stinu edoc edocinU htiw gnilaed rof esoht ot noitidda  

srotcurtsnoC  
noitpircseD dna rotcurtsnoC  

gnirtS  )(  
.ecneuqes retcarahc ytpme na stneserper ti taht os tcejbo gnirtS detaerc ylwen a sezilaitinI  

gnirtS ][etyb(   )setyb  
 tluafed s'mroftalp eht gnisu setyb fo yarra deificeps eht gnidoced yb gnirtS wen a stcurtsnoC

.tesrahc  
gnirtS ][etyb(   ,setyb tesrahC   )tesrahc  

 stcurtsnoC  deificeps eht gnisu setyb fo yarra deificeps eht gnidoced yb gnirtS wen a tesrahc . 
gnirtS ][etyb(  tni ,iicsa   )etybih  

.detacerpeD    
KDJ fo sA .sretcarahc otni setyb trevnoc ylreporp ton seod dohtem sihT   ot yaw derreferp eht ,1.1

 a ekat taht srotcurtsnoc gnirtS eht aiv si siht od tesrahC  eht esu taht ro ,eman tesrahc ,
.tesrahc tluafed s'mroftalp  

gnirtS ][etyb(  tni ,setyb  tni ,tesffo   )htgnel  
 tluafed s'mroftalp eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC

.tesrahc  
gnirtS ][etyb(  tni ,setyb  tni ,tesffo   ,htgnel tesrahC   )tesrahc  

 deificeps eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC tesrahc . 
gnirtS ][etyb(  tni ,iicsa  tni ,etybih  tni ,tesffo   )tnuoc  

.detacerpeD    
sA .sretcarahc otni setyb trevnoc ylreporp ton seod dohtem sihT  KDJ fo   ot yaw derreferp eht ,1.1

 a ekat taht srotcurtsnoc gnirtS eht aiv si siht od tesrahC  eht esu taht ro ,eman tesrahc ,
afed s'mroftalp .tesrahc tlu  

gnirtS ][etyb(  tni ,setyb  tni ,tesffo   ,htgnel gnirtS   )emaNtesrahc  
.tesrahc deificeps eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC  

gnirtS ][etyb(   ,setyb gnirtS   )emaNtesrahc  
nidoced yb gnirtS wen a stcurtsnoC  deificeps eht gnisu setyb fo yarra deificeps eht g tesrahc . 

gnirtS ][rahc(   )eulav  
 eht ni deniatnoc yltnerruc sretcarahc fo ecneuqes eht stneserper ti taht os gnirtS wen a setacollA

.tnemugra yarra retcarahc  
gnirtS ][rahc(  tni ,eulav  tni ,tesffo   )tnuoc  

.tnemugra yarra retcarahc eht fo yarrabus a morf sretcarahc sniatnoc taht gnirtS wen a setacollA  
gnirtS ][tni(  tni ,stnioPedoc  tni ,tesffo   )tnuoc  
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 eht fo yarrabus a morf sretcarahc sniatnoc taht gnirtS wen a setacollA tniop edoc edocinU   yarra
.tnemugra  

gnirtS ( gnirtS   )lanigiro  
inI  sa sretcarahc fo ecneuqes emas eht stneserper ti taht os tcejbo gnirtS detaerc ylwen a sezilait

.gnirts tnemugra eht fo ypoc a si gnirts detaerc ylwen eht ,sdrow rehto ni ;tnemugra eht  
gnirtS ( reffuBgnirtS   )reffub  

c yltnerruc sretcarahc fo ecneuqes eht sniatnoc taht gnirts wen a setacollA  gnirts eht ni deniatno
.tnemugra reffub  

gnirtS ( redliuBgnirtS   )redliub  
 gnirts eht ni deniatnoc yltnerruc sretcarahc fo ecneuqes eht sniatnoc taht gnirts wen a setacollA

.tnemugra redliub  
 

 cilbup lanif citats  rotarapmoC < gnirtS ISNESNI_ESAC > REDRO_EVIT  
 si rotarapmoc sihT .esaCerongIoTerapmoc yb sa stcejbo gnirtS sredro taht rotarapmoC A

 .elbazilaires  

 seod rotarapmoC siht taht etoN ton   yrotcafsitasnu na ni tluser lliw dna ,tnuocca otni elacol ekat
 sedivorp egakcap txet.avaj ehT .selacol niatrec rof gniredro srotalloC  elacol wolla ot -  evitisnes

.gniredro  

  
o gnirtS  

cilbup  )(gnirtS  

 ti taht os tcejbo gnirtS detaerc ylwen a sezilaitinI  etoN .ecneuqes retcarahc ytpme na stneserper
.elbatummi era sgnirtS ecnis yrassecennu si rotcurtsnoc siht fo esu taht  

o gnirtS  

cilbup  (gnirtS gnirtS  lanigiro ) 

 sa sretcarahc fo ecneuqes emas eht stneserper ti taht os tcejbo gnirtS detaerc ylwen a sezilaitinI
 sselnU .gnirts tnemugra eht fo ypoc a si gnirts detaerc ylwen eht ,sdrow rehto ni ;tnemugra eht

urtsnoc siht fo esu ,dedeen si lanigiro fo ypoc ticilpxe na  era sgnirtS ecnis yrassecennu si rotc
.elbatummi  

:sretemaraP  
 lanigiro - gnirtS A  

o gnirtS  

cilbup  ][rahc(gnirtS  )eulav  
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 eht ni deniatnoc yltnerruc sretcarahc fo ecneuqes eht stneserper ti taht os gnirtS wen a setacollA
fo stnetnoc ehT .tnemugra yarra retcarahc   tneuqesbus ;deipoc era yarra retcarahc eht

.gnirts detaerc ylwen eht tceffa ton seod yarra retcarahc eht fo noitacifidom  

:sretemaraP  
 eulav - gnirts eht fo eulav laitini ehT  

o gnirtS  
o cilbup  ][rahc(gnirtS  ,eulav  
o               tni  ,tesffo  

              tni  )tnuoc  

 .tnemugra yarra retcarahc eht fo yarrabus a morf sretcarahc sniatnoc taht gnirtS wen a setacollA
 tnemugra tnuoc eht dna yarrabus eht fo retcarahc tsrif eht fo xedni eht si tnemugra tesffo ehT

T .yarrabus eht fo htgnel eht seificeps  tneuqesbus ;deipoc era yarrabus eht fo stnetnoc eh
.gnirts detaerc ylwen eht tceffa ton seod yarra retcarahc eht fo noitacifidom  

:sretemaraP  
 eulav - sretcarahc fo ecruos eht si taht yarrA  
 tesffo - tesffo laitini ehT  
 tnuoc - htgnel ehT  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  eht edistuo sretcarahc xedni stnemugra tnuoc dna tesffo eht fI

yarra eulav eht fo sdnuob  

o gnirtS  
o cilbup  ][tni(gnirtS  ,stnioPedoc  
o               tni  ,tesffo  

              tni  )tnuoc  

 eht fo yarrabus a morf sretcarahc sniatnoc taht gnirtS wen a setacollA  edocinU tniop edoc   yarra
 eht dna yarrabus eht fo tniop edoc tsrif eht fo xedni eht si tnemugra tesffo ehT .tnemugra
 era yarrabus eht fo stnetnoc ehT .yarrabus eht fo htgnel eht seificeps tnemugra tnuoc

d yarra tni eht fo noitacifidom tneuqesbus ;srahc ot detrevnoc  detaerc ylwen eht tceffa ton seo
.gnirts  

:sretemaraP  
 stnioPedoc - stniop edoc edocinU fo ecruos eht si taht yarrA  

 tesffo - tesffo laitini ehT  
 tnuoc - htgnel ehT  

:sworhT  
noitpecxEtnemugrAlagellI  - stnioPedoc ni dnuof si tniop edoc edocinU dilavni yna fI  

noitpecxEsdnuoBfOtuOxednI  -  eht edistuo sretcarahc xedni stnemugra tnuoc dna tesffo eht fI
yarra stnioPedoc eht fo sdnuob  

:ecniS  5.1  
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o gnirtS  
o detacerpeD@  
o cilbup  ][etyb(gnirtS  ,iicsa  
o                           tni  ,etybih  
o                           tni  ,tesffo  

                          tni  c )tnuo  

.detacerpeD  KDJ fo sA .sretcarahc otni setyb trevnoc ylreporp ton seod dohtem sihT   eht ,1.1
 a ekat taht srotcurtsnoc gnirtS eht aiv si siht od ot yaw derreferp tesrahC  taht ro ,eman tesrahc ,

.tesrahc tluafed s'mroftalp eht esu  

8 fo yarra na fo yarrabus a morf detcurtsnoc gnirtS wen a setacollA - ni tib  .seulav reget  

tnuoc eht dna ,yarrabus eht fo etyb tsrif eht fo xedni eht si tnemugra tesffo ehT   tnemugra
 .yarrabus eht fo htgnel eht seificeps  

.evoba dohtem eht ni deificeps sa rahc a ot detrevnoc si yarrabus eht ni etyb hcaE  

:sretemaraP  
 iicsa - etyb ehT sretcarahc ot detrevnoc eb ot s  

 etybih - 61 hcae fo stib 8 pot ehT - tinu edoc edocinU tib  
 tesffo - tesffo laitini ehT  
 tnuoc - htgnel ehT  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  - dilavni si tnemugra tnuoc ro tesffo eht fI  

:oslA eeS  
)tni ,][etyb(gnirtS  , )gnirtS.gnal.avaj ,tni ,tni ,][etyb(gnirtS  , S  ,tni ,tni ,][etyb(gnirt

)tesrahC.tesrahc.oin.avaj  , )tni ,tni ,][etyb(gnirtS  , )gnirtS.gnal.avaj ,][etyb(gnirtS  ,  ,][etyb(gnirtS
)tesrahC.tesrahc.oin.avaj  , )][etyb(gnirtS  

o gnirtS  
o detacerpeD@  
o cilbup  ][etyb(gnirtS  ,iicsa  

                          tni  )etybih  

.detacerpeD  KDJ fo sA .sretcarahc otni setyb trevnoc ylreporp ton seod dohtem sihT   eht ,1.1
 a ekat taht srotcurtsnoc gnirtS eht aiv si siht od ot yaw derreferp tesrahC  taht ro ,eman tesrahc ,

.tesrahc tluafed s'mroftalp eht esu  

8 fo yarra na morf detcurtsnoc sretcarahc gniniatnoc gnirtS wen a setacollA -  .seulav regetni tib
 retcarahc hcaE c s gnitluser eht ni  tnenopmoc gnidnopserroc eht morf detcurtsnoc si gnirt b  ni

 :taht hcus yarra etyb eht  

     c )8 << )ffx0 & etybih((()rahc( ==  
                         ( | b ))ffx0 &  
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:sretemaraP  
 iicsa - sretcarahc ot detrevnoc eb ot setyb ehT  

 etybih - ae fo stib 8 pot ehT 61 hc - tinu edoc edocinU tib  
:oslA eeS  

)gnirtS.gnal.avaj ,tni ,tni ,][etyb(gnirtS  , )tesrahC.tesrahc.oin.avaj ,tni ,tni ,][etyb(gnirtS  ,
)tni ,tni ,][etyb(gnirtS  , )gnirtS.gnal.avaj ,][etyb(gnirtS  , )tesrahC.tesrahc.oin.avaj ,][etyb(gnirtS  ,

)][etyb(gnirtS  

o gnirtS  
o cilbup  ][etyb(gnirtS  ,setyb  
o               tni  ,tesffo  
o               tni  ,htgnel  
o               gnirtS  )emaNtesrahc  

        sworht noitpecxEgnidocnEdetroppusnU  

 .tesrahc deificeps eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC
uf a si gnirtS wen eht fo htgnel ehT  eht ot lauqe eb ton yam ecneh dna ,tesrahc eht fo noitcn

 .yarrabus eht fo htgnel  

 si tesrahc nevig eht ni dilav ton era setyb nevig eht nehw rotcurtsnoc siht fo roivaheb ehT
 ehT .deificepsnu redoceDtesrahC   gnidoced eht revo lortnoc erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp  

:sretemaraP  
 setyb - doced eb ot setyb ehT sretcarahc otni de  
 tesffo - edoced ot etyb tsrif eht fo xedni ehT  
 htgnel - edoced ot setyb fo rebmun ehT  

 emaNtesrahc -  detroppus a fo eman ehT tesrahc  
:sworhT  

noitpecxEgnidocnEdetroppusnU  - detroppus ton si tesrahc deman eht fI  
noitpecxEsdnuoBfOtuOxednI  -  eht edistuo sretcarahc xedni stnemugra htgnel dna tesffo eht fI

yarra setyb eht fo sdnuob  
:ecniS  
1.1KDJ  

o gnirtS  
o cilbup  ][etyb(gnirtS  ,setyb  
o               i tn  ,tesffo  
o               tni  ,htgnel  

              tesrahC  )tesrahc  

 deificeps eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC tesrahc  .
noitcnuf a si gnirtS wen eht fo htgnel ehT   eht ot lauqe eb ton yam ecneh dna ,tesrahc eht fo

 .yarrabus eht fo htgnel  
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demroflam secalper syawla dohtem sihT - elbappamnu dna tupni -  siht htiw secneuqes retcarahc
 ehT .gnirts tnemecalper tluafed s'tesrahc redoceDtesrahC   erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp gnidoced eht revo lortnoc  

:sretemaraP  
 setyb - sretcarahc otni dedoced eb ot setyb ehT  
 tesffo - if eht fo xedni ehT edoced ot etyb tsr  
 htgnel - edoced ot setyb fo rebmun ehT  
 tesrahc -  ehT tesrahc  setyb eht edoced ot desu eb ot  
:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  eht edistuo sretcarahc xedni stnemugra htgnel dna tesffo eht fI
yarra setyb eht fo sdnuob  

:ecniS  
6.1  

o gnirtS  
o cilbup  ][etyb(gnirtS  ,setyb  
o               gnirtS  )emaNtesrahc  

        sworht noitpecxEgnidocnEdetroppusnU  

 deificeps eht gnisu setyb fo yarra deificeps eht gnidoced yb gnirtS wen a stcurtsnoC tesrahc  ehT .
 htgnel eht ot lauqe eb ton yam ecneh dna ,tesrahc eht fo noitcnuf a si gnirtS wen eht fo htgnel

 .yarra etyb eht fo  

 si tesrahc nevig eht ni dilav ton era setyb nevig eht nehw rotcurtsnoc siht fo roivaheb ehT
 ehT .deificepsnu redoceDtesrahC   gnidoced eht revo lortnoc erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp  

:sretemaraP  
 setyb - oced eb ot setyb ehT sretcarahc otni ded  

 emaNtesrahc -  detroppus a fo eman ehT tesrahc  
:sworhT  

noitpecxEgnidocnEdetroppusnU  - detroppus ton si tesrahc deman eht fI  
:ecniS  
1.1KDJ  

o gnirtS  
o cilbup  ][etyb(gnirtS  ,setyb  

              tesrahC  )tesrahc  

 deificeps eht gnisu setyb fo yarra deificeps eht gnidoced yb gnirtS wen a stcurtsnoC tesrahc  ehT .
 htgnel eht ot lauqe eb ton yam ecneh dna ,tesrahc eht fo noitcnuf a si gnirtS wen eht fo htgnel

 .yarra etyb eht fo  



                                           EE2J dna avaJ decnavdA                                                                     355SC51  

C fo ..tpeD TIBJS ,ES   egaP 56  
 

demroflam secalper syawla dohtem sihT - u dna tupni elbappamn -  siht htiw secneuqes retcarahc
 ehT .gnirts tnemecalper tluafed s'tesrahc redoceDtesrahC   erom nehw desu eb dluohs ssalc

tnoc .deriuqer si ssecorp gnidoced eht revo lor  

:sretemaraP  
 setyb - sretcarahc otni dedoced eb ot setyb ehT  

 tesrahc -  ehT tesrahc   ot desu eb ot setyb eht edoced  
:ecniS  

6.1  

o gnirtS  
o cilbup  ][etyb(gnirtS  ,setyb  
o               tni  ,tesffo  

              tni  )htgnel  

 tluafed s'mroftalp eht gnisu setyb fo yarrabus deificeps eht gnidoced yb gnirtS wen a stcurtsnoC
 lauqe eb ton yam ecneh dna ,tesrahc eht fo noitcnuf a si gnirtS wen eht fo htgnel ehT .tesrahc

 .yarrabus eht fo htgnel eht ot  

rotcurtsnoc siht fo roivaheb ehT   si tesrahc tluafed eht ni dilav ton era setyb nevig eht nehw
 ehT .deificepsnu redoceDtesrahC   gnidoced eht revo lortnoc erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp  

:sretemaraP  
 setyb - sretcarahc otni dedoced eb ot setyb ehT  
 tesffo - edoced ot etyb tsrif eht fo xedni ehT  
 htgnel - edoced ot setyb fo rebmun ehT  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  edistuo sretcarahc xedni stnemugra htgnel eht dna tesffo eht fI

yarra setyb eht fo sdnuob eht  
:ecniS  
1.1KDJ  

o S gnirt  

cilbup  ][etyb(gnirtS  )setyb  

 tluafed s'mroftalp eht gnisu setyb fo yarra deificeps eht gnidoced yb gnirtS wen a stcurtsnoC
 lauqe eb ton yam ecneh dna ,tesrahc eht fo noitcnuf a si gnirtS wen eht fo htgnel ehT .tesrahc

 .yarra etyb eht fo htgnel eht ot  

 si tesrahc tluafed eht ni dilav ton era setyb nevig eht nehw rotcurtsnoc siht fo roivaheb ehT
 ehT .deificepsnu redoceDtesrahC  ssalc   gnidoced eht revo lortnoc erom nehw desu eb dluohs

.deriuqer si ssecorp  

:sretemaraP  
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 setyb - sretcarahc otni dedoced eb ot setyb ehT  
:ecniS  
1.1KDJ  

o gnirtS  

cilbup  (gnirtS reffuBgnirtS  )reffub  

 gnirts eht ni deniatnoc yltnerruc sretcarahc fo ecneuqes eht sniatnoc taht gnirts wen a setacollA
o stnetnoc ehT .tnemugra reffub  eht fo noitacifidom tneuqesbus ;deipoc era reffub gnirts eht f

.gnirts detaerc ylwen eht tceffa ton seod reffub gnirts  

:sretemaraP  
 reffub - reffuBgnirtS A  

o gnirtS  

cilbup  (gnirtS redliuBgnirtS  )redliub  

 gnirts eht ni deniatnoc yltnerruc sretcarahc fo ecneuqes eht sniatnoc taht gnirts wen a setacollA
 fo noitacifidom tneuqesbus ;deipoc era redliub gnirts eht fo stnetnoc ehT .tnemugra redliub

iub gnirts eht  .gnirts detaerc ylwen eht tceffa ton seod redl  

 gnirts a morf gnirts a gniniatbO .redliuBgnirtS ot noitargim esae ot dedivorp si rotcurtsnoc sihT
.derreferp yllareneg si dna retsaf nur ot ylekil si dohtem gnirtSot eht aiv redliub  

:sretemaraP  
 redliub - tS A redliuBgnir  

:ecniS  
5.1  

 liateD dohteM  
o htgnel  

cilbup  tni  )(htgnel  

 fo rebmun eht ot lauqe si htgnel ehT .gnirts siht fo htgnel eht snruteR stinu edoc edocinU   eht ni
.gnirts  

:yb deificepS  
htgnel  ecafretni ni  ecneuqeSrahC  

:snruteR  
.tcejbo siht yb detneserper sretcarahc fo ecneuqes eht fo htgnel eht  

o ytpmEsi  
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cilbup  naeloob  )(ytpmEsi  

 ,fi ylno dna ,fi eurt snruteR )(htgnel  .0 si  

:snruteR  
 fi eurt )(htgnel  eslaf esiwrehto ,0 si  
:ecniS  

6.1  

o tArahc  

cilbup  rahc  tni(tArahc  )xedni  

 )(htgnel ot 0 morf segnar xedni nA .xedni deificeps eht ta eulav rahc eht snruteR -  tsrif ehT .1
 .gnixedni yarra rof sa ,no os dna ,1 xedni ta txen eht ,0 xedni ta si ecneuqes eht fo eulav rahc  

 a si xedni eht yb deificeps eulav rahc eht fI etagorrus .denruter si eulav etagorrus eht ,  

:yb deificepS  
tArahc  cafretni ni e ecneuqeSrahC  

:sretemaraP  
 xedni - .eulav rahc eht fo xedni eht  

:snruteR  
 rahc tsrif ehT .gnirts siht fo xedni deificeps eht ta eulav rahc eht .0 xedni ta si eulav  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  fo htgnel eht naht ssel ton ro evitagen si tnemugra xedni eht fi

.gnirts siht  

o tAtnioPedoc  

cilbup  tni  tni(tAtnioPedoc  )xedni  

 seulav rahc ot srefer xedni ehT .xedni deificeps eht ta )tniop edoc edocinU( retcarahc eht snruteR
 ot 0 morf segnar dna )stinu edoc edocinU( )(htgnel -  .1  

hgih eht ni si xedni nevig eht ta deificeps eulav rahc eht fI -  si xedni gniwollof eht ,egnar etagorrus
wol eht ni si xedni gniwollof eht ta eulav rahc eht dna ,gnirtS siht fo htgnel eht naht ssel -

ht neht ,egnar etagorrus  si riap etagorrus siht ot gnidnopserroc tniop edoc yratnemelppus e
.denruter si xedni nevig eht ta eulav rahc eht ,esiwrehtO .denruter  

:sretemaraP  
 xedni - seulav rahc eht ot xedni eht  

:snruteR  
xedni eht ta retcarahc eht fo eulav tniop edoc eht  

:sworhT  
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noitpecxEsdnuoBfOtuOxednI  -  fo htgnel eht naht ssel ton ro evitagen si tnemugra xedni eht fi
.gnirts siht  

:ecniS  
5.1  

o erofeBtnioPedoc  

lbup ci  tni  tni(erofeBtnioPedoc  )xedni  

 rahc ot srefer xedni ehT .xedni deificeps eht erofeb )tniop edoc edocinU( retcarahc eht snruteR
 ot 1 morf segnar dna )stinu edoc edocinU( seulav htgnel  .  

 xedni( ta eulav rahc eht fI - wol eht ni si )1 -  xedni( ,egnar etagorrus -  eht dna ,evitagen ton si )2
 xedni( ta eulav rahc - hgih eht ni si )2 -  tniop edoc yratnemelppus eht neht ,egnar etagorrus

er si riap etagorrus eht fo eulav  xedni ta eulav rahc eht fI .denrut - wol deriapnu na si 1 -
hgih a ro etagorrus - .denruter si eulav etagorrus eht ,etagorrus  

:sretemaraP  
 xedni - denruter eb dluohs taht tniop edoc eht gniwollof xedni eht  

:snruteR  
 nevig eht erofeb eulav tniop edoc edocinU eht .xedni  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  fo htgnel eht naht retaerg ro 1 naht ssel si tnemugra xedni eht fi

.gnirts siht  
:ecniS  

5.1  

o c tnuoCtnioPedo  
o cilbup  tni  tni(tnuoCtnioPedoc  ,xednInigeb  

                          tni  )xednIdne  

 txet ehT .gnirtS siht fo egnar txet deificeps eht ni stniop edoc edocinU fo rebmun eht snruteR
 rahc eht ot sdnetxe dna xednInigeb deificeps eht ta snigeb egnar  xednIdne xedni ta -  suhT .1

xednIdne si egnar txet eht fo )srahc ni( htgnel eht -  eht nihtiw setagorrus deriapnU .xednInigeb
.hcae tniop edoc eno sa tnuoc egnar txet  

:sretemaraP  
 xednInigeb - .egnar txet eht fo rahc tsrif eht ot xedni eht  

 xednIdne - xedni eht  .egnar txet eht fo rahc tsal eht retfa  
:snruteR  

egnar txet deificeps eht ni stniop edoc edocinU fo rebmun eht  
:sworhT  

sdnuoBfOtuOxednI noitpecxE  -  eht naht regral si xednIdne ro ,evitagen si xednInigeb eht fi
.xednIdne naht regral si xednInigeb ro ,gnirtS siht fo htgnel  

:ecniS  
5.1  
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o stnioPedoCyBtesffo  
o cilbup  tni  tni(stnioPedoCyBtesffo  ,xedni  

                              tni  )tesffOtnioPedoc  

 edoc tesffOtnioPedoc yb xedni nevig eht morf tesffo si taht gnirtS siht nihtiw xedni eht snruteR
 sa tnuoc tesffOtnioPedoc dna xedni yb nevig egnar txet eht nihtiw setagorrus deriapnU .stniop

tniop edoc eno  .hcae  

:sretemaraP  
 xedni - tesffo eb ot xedni eht  

 tesffOtnioPedoc - stniop edoc ni tesffo eht  
:snruteR  

gnirtS siht nihtiw xedni eht  
:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  fi ro ,gnirtS siht fo htgnel eht neht regral ro evitagen si xedni fi
 naht rewef sah xedni htiw gnitrats gnirtsbus eht dna evitisop si tesffOtnioPedoc

us eht dna evitagen si tesffOtnioPedoc fi ro ,stniop edoc tesffOtnioPedoc  xedni erofeb gnirtsb
.stniop edoc tesffOtnioPedoc fo eulav etulosba eht naht rewef sah  

:ecniS  
5.1  

o srahCteg  
o cilbup  diov  tni(srahCteg  ,nigeBcrs  
o                      tni  ,dnEcrs  
o                      ][rahc  ,tsd  

                     tni  )nigeBtsd  

 .yarra retcarahc noitanitsed eht otni gnirts siht morf sretcarahc seipoC  

 xedni ta si deipoc eb ot retcarahc tsal eht ;nigeBcrs xedni ta si deipoc eb ot retcarahc tsrif ehT
dnEcrs - dnEcrs si deipoc eb ot sretcarahc fo rebmun latot eht suht( 1 - ehT .)nigeBcrs   sretcarahc

 :xedni ta gnidne dna nigeBtsd xedni ta gnitrats tsd fo yarrabus eht otni deipoc era  

     dnEcrs( + nigeBtsd -  )nigeBcrs - 1 
  

:sretemaraP  
 nigeBcrs - .ypoc ot gnirts eht ni retcarahc tsrif eht fo xedni  

 dnEcrs - t ni retcarahc tsal eht retfa xedni .ypoc ot gnirts eh  
 tsd - .yarra noitanitsed eht  

 nigeBtsd - .yarra noitanitsed eht ni tesffo trats eht  
:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  :eurt si gniwollof eht fo yna fI  

  .evitagen si nigeBcrs  
  dnEcrs naht retaerg si nigeBcrs  
  gnirts siht fo htgnel eht naht retaerg si dnEcrs  
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  evitagen si nigeBtsd  
 dnEcrs(+nigeBtsd - htgnel.tsd naht regral si )nigeBcrs  
o setyBteg  
o detacerpeD@  
o cilbup  diov  tni(setyBteg  ,nigeBcrs  
o                                  tni  ,dnEcrs  
o                                  ][etyb  ,tsd  

                                 tni  )nigeBtsd  

.detacerpeD  KDJ fo sA .setyb otni sretcarahc trevnoc ylreporp ton seod dohtem sihT   eht ,1.1
 eht aiv si siht od ot yaw derreferp )(setyBteg   tluafed s'mroftalp eht sesu hcihw ,dohtem

.tesrahc  

wol 8 eht seviecer etyb hcaE .yarra etyb noitanitsed eht otni gnirts siht morf sretcarahc seipoC -
hgih thgie ehT .retcarahc gnidnopserroc eht fo stib redro - tcarahc hcae fo stib redro  ton era re

 .yaw yna ni refsnart eht ni etapicitrap ton od dna deipoc  

 xedni ta si deipoc eb ot retcarahc tsal eht ;nigeBcrs xedni ta si deipoc eb ot retcarahc tsrif ehT
dnEcrs - dnEcrs si deipoc eb ot sretcarahc fo rebmun latot ehT .1 - retcarahc ehT .nigeBcrs  ,s

 ta gnidne dna nigeBtsd xedni ta gnitrats tsd fo yarrabus eht otni deipoc era ,setyb ot detrevnoc
 :xedni  

     dnEcrs( + nigeBtsd -  )nigeBcrs - 1 
  

:sretemaraP  
 nigeBcrs - ypoc ot gnirts eht ni retcarahc tsrif eht fo xednI  

 dnEcrs - rahc tsal eht retfa xednI ypoc ot gnirts eht ni retca  
 tsd - yarra noitanitsed ehT  

 nigeBtsd - yarra noitanitsed eht ni tesffo trats ehT  
:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  :eurt si gniwollof eht fo yna fI  

  evitagen si nigeBcrs  
  dnEcrs naht retaerg si nigeBcrs  
  gnirtS siht fo htgnel eht naht retaerg si dnEcrs  
  evitagen si nigeBtsd  
 dnEcrs(+nigeBtsd -  htgnel.tsd naht regral si )nigeBcrs  
o setyBteg  
o lbup ci  ][etyb  (setyBteg gnirtS  )emaNtesrahc  

                 sworht noitpecxEgnidocnEdetroppusnU  

 a otni tluser eht gnirots ,tesrahc deman eht gnisu setyb fo ecneuqes a otni gnirtS siht sedocnE
arra etyb wen  .y  
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 si tesrahc nevig eht ni dedocne eb tonnac gnirts siht nehw dohtem siht fo roivaheb ehT
 ehT .deificepsnu redocnEtesrahC  ohs ssalc  gnidocne eht revo lortnoc erom nehw desu eb dlu

.deriuqer si ssecorp  

:sretemaraP  
 emaNtesrahc -  detroppus a fo eman ehT tesrahc  

:snruteR  
ehT  yarra etyb tnatluser  

:sworhT  
noitpecxEgnidocnEdetroppusnU  - detroppus ton si tesrahc deman eht fI  

:ecniS  
1.1KDJ  

o setyBteg  

cilbup  ][etyb  (setyBteg tesrahC  )tesrahc  

 nevig eht gnisu setyb fo ecneuqes a otni gnirtS siht sedocnE tesrahc  wen a otni tluser eht gnirots ,
 .yarra etyb  

demroflam secalper syawla dohtem sihT - elbappamnu dna tupni -  siht htiw secneuqes retcarahc
a etyb tnemecalper tluafed s'tesrahc  ehT .yarr redocnEtesrahC   erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp gnidocne eht revo lortnoc  

:sretemaraP  
 tesrahc -  ehT tesrahC  gnirtS eht edocne ot desu eb ot  
:snruteR  

yarra etyb tnatluser ehT  
:ecniS  

6.1  

o setyBteg  

cilbup  ][etyb  )(setyBteg  

tni gnirtS siht sedocnE  eht gnirots ,tesrahc tluafed s'mroftalp eht gnisu setyb fo ecneuqes a o
 .yarra etyb wen a otni tluser  

 si tesrahc tluafed eht ni dedocne eb tonnac gnirts siht nehw dohtem siht fo roivaheb ehT
 ehT .deificepsnu redocnEtesrahC   gnidocne eht revo lortnoc erom nehw desu eb dluohs ssalc

.deriuqer si ssecorp  

:snruteR  
yarra etyb tnatluser ehT  

:ecniS  
1.1KDJ  
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o slauqe  

cilbup  naeloob  (slauqe tcejbO  )tcejbOna  

 ton si tnemugra eht fi ylno dna fi eurt si tluser ehT .tcejbo deificeps eht ot gnirts siht serapmoC
n .tcejbo siht sa sretcarahc fo ecneuqes emas eht stneserper taht tcejbo gnirtS a si dna llu  

:sedirrevO  
slauqe  ssalc ni  tcejbO  

:sretemaraP  
 tcejbOna - tsniaga gnirtS siht erapmoc ot tcejbo ehT  

:snruteR  
esiwrehto eslaf ,gnirts siht ot tnelaviuqe gnirtS a stneserper tcejbo nevig eht fi eurt  

:oslA eeS  
)gnirtS(oTerapmoc  , ongIslauqe )gnirtS(esaCer  

o slauqEtnetnoc  

cilbup  naeloob  (slauqEtnetnoc reffuBgnirtS  )bs  

fi eurt si tluser ehT .reffuBgnirtS deificeps eht ot gnirts siht serapmoC   gnirtS siht fi ylno dna
 dohtem sihT .reffuBgnirtS deificeps eht sa sretcarahc fo ecneuqes emas eht stneserper

.reffuBgnirtS eht no sezinorhcnys  

:sretemaraP  
 bs - tsniaga gnirtS siht erapmoc ot reffuBgnirtS ehT  

:snruteR  
as eht stneserper gnirtS siht fi eurt  eslaf ,reffuBgnirtS deificeps eht sa sretcarahc fo ecneuqes em

esiwrehto  
:ecniS  

4.1  

o slauqEtnetnoc  

cilbup  naeloob  (slauqEtnetnoc ecneuqeSrahC  )sc  

 gnirtS siht fi ylno dna fi eurt si tluser ehT .ecneuqeSrahC deificeps eht ot gnirts siht serapmoC
 eht fi taht etoN .ecneuqes deificeps eht sa seulav rahc fo ecneuqes emas eht stneserper

.ti no sezinorhcnys dohtem eht neht reffuBgnirtS a si ecneuqeSrahC  

raP :sretema  
 sc - tsniaga gnirtS siht erapmoc ot ecneuqes ehT  

:snruteR  
 eslaf ,ecneuqes deificeps eht sa seulav rahc fo ecneuqes emas eht stneserper gnirtS siht fi eurt

esiwrehto  
:ecniS  
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5.1  

o esaCerongIslauqe  

cilbup  naeloob  (esaCerongIslauqe gnirtS  )gnirtSrehtona  

 deredisnoc era sgnirts owT .snoitaredisnoc esac gnirongi ,gnirtS rehtona ot gnirtS siht serapmoC
oc dna htgnel emas eht fo era yeht fi esac gnirongi lauqe  owt eht ni sretcarahc gnidnopserr

 .esac gnirongi lauqe era sgnirts  

 si gniwollof eht fo eno tsael ta fi esac gnirongi emas eht deredisnoc era 2c dna 1c sretcarahc owT
 :eurt  

  )rotarepo == eht yb derapmoc sa( emas eht era sretcarahc owt ehT  
  dohtem eht gniylppA )rahc(esaCreppUot.retcarahC   tluser emas eht secudorp retcarahc hcae ot  
  dohtem eht gniylppA )rahc(esaCrewoLot.retcarahC   tluser emas eht secudorp retcarahc hcae ot  

:sretemaraP  
 gnirtSrehtona - tsniaga gnirtS siht erapmoc ot gnirtS ehT  

:snruteR  
r ti dna llun ton si tnemugra eht fi eurt  eslaf ;esac gnirongi gnirtS tnelaviuqe na stneserpe

esiwrehto  
:oslA eeS  

)tcejbO(slauqe  

o oTerapmoc  

cilbup  tni  (oTerapmoc gnirtS  )gnirtSrehtona  

 hcae fo eulav edocinU eht no desab si nosirapmoc ehT .yllacihpargocixel sgnirts owt serapmoC
 derapmoc si tcejbo gnirtS siht yb detneserper ecneuqes retcarahc ehT .sgnirts eht ni retcarahc

mugra eht yb detneserper ecneuqes retcarahc eht ot yllacihpargocixel  a si tluser ehT .gnirts tne
 ehT .gnirts tnemugra eht sedecerp yllacihpargocixel tcejbo gnirtS siht fi regetni evitagen
 .gnirts tnemugra eht swollof yllacihpargocixel tcejbo gnirtS siht fi regetni evitisop a si tluser

e era sgnirts eht fi orez si tluser ehT  eht nehw yltcaxe 0 snruter oTerapmoc ;lauq
)tcejbO(slauqe   .eurt nruter dluow dohtem  

gnirts owt fI .gniredro cihpargocixel fo noitinifed eht si sihT  evah yeht rehtie neht ,tnereffid era s
 era shtgnel rieht ro ,sgnirts htob rof xedni dilav a si taht xedni emos ta sretcarahc tnereffid

 tel ,snoitisop xedni erom ro eno ta sretcarahc tnereffid evah yeht fI .htob ro ,tnereffid k  eht eb
t ;xedni hcus tsellams  noitisop ta retcarahc esohw gnirts eht neh k  sa ,eulav rellams eht sah

 ,esac siht nI .gnirts rehto eht sedecerp yllacihpargocixel ,rotarepo < eht gnisu yb denimreted
irts owt eht ni k noitisop ta seulav retcarahc owt eht fo ecnereffid eht snruter oTerapmoc  gn --  

 :eulav eht ,si taht  

 )k(tArahc.siht - )k(tArahc.gnirtSrehtona  
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 yllacihpargocixel gnirts retrohs eht neht ,reffid yeht hcihw ta noitisop xedni on si ereht fI
 fo shtgnel eht fo ecnereffid eht snruter oTerapmoc ,esac siht nI .gnirts regnol eht sedecerp  eht

 sgnirts --   :eulav eht ,si taht  

 )(htgnel.siht - )(htgnel.gnirtSrehtona  
  

:yb deificepS  
oTerapmoc  ecafretni ni  elbarapmoC < gnirtS > 
:sretemaraP  

 gnirtSrehtona - .derapmoc eb ot gnirtS eht  
:snruteR  

 si gnirts siht fi 0 naht ssel eulav a ;gnirts siht ot lauqe si gnirts tnemugra eht fi 0 eulav eht
 si gnirts siht fi 0 naht retaerg eulav a dna ;tnemugra gnirts eht naht ssel yllacihpargocixel

t retaerg yllacihpargocixel .tnemugra gnirts eht nah  

o esaCerongIoTerapmoc  

cilbup  tni  (esaCerongIoTerapmoc gnirtS  )rts  

.secnereffid esac gnirongi ,yllacihpargocixel sgnirts owt serapmoC   na snruter dohtem sihT
 erehw sgnirts eht fo snoisrev dezilamron htiw oTerapmoc gnillac fo taht si ngis esohw regetni
 gnillac yb detanimile neeb evah secnereffid esac

 .retcarahc hcae no ))retcarahc(esaCreppUot.retcarahC(esaCrewoLot.retcarahC  

iht taht etoN  seod dohtem s ton   yrotcafsitasnu na ni tluser lliw dna ,tnuocca otni elacol ekat
 sedivorp egakcap txet.avaj ehT .selacol niatrec rof gniredro srotalloc  elacol wolla ot -  evitisnes

.gniredro  

:sretemaraP  
 rts - .derapmoc eb ot gnirtS eht  

:snruteR  
tni evitagen a  ro ,ot lauqe ,naht retaerg si gnirtS deificeps eht sa regetni evitisop a ro ,orez ,rege

.snoitaredisnoc esac gnirongi ,gnirtS siht naht ssel  
:ecniS  

2.1  
:oslA eeS  

)gnirtS ,gnirtS(erapmoc.rotalloC  

o sehctaMnoiger  
o cilbup  naeloob  tni(sehctaMnoiger  ,tesffot  
o                              gnirtS  ,rehto  
o                              tni  ,tesffoo  

                             tni  )nel  
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 .lauqe era snoiger gnirts owt fi stseT  

 si tluser ehT .rehto tnemugra eht fo gnirtsbus a ot derapmoc si tcejbo gnirtS siht fo gnirtsbus A
 gnirtS siht fo gnirtsbus ehT .secneuqes retcarahc lacitnedi tneserper sgnirtsbus eseht fi eurt

el htgnel sah dna tesffot xedni ta snigeb derapmoc eb ot tcejbo  eb ot rehto fo gnirtsbus ehT .n
 tsael ta fi ylno dna fi eslaf si tluser ehT .nel htgnel sah dna tesffoo xedni ta snigeb derapmoc

 :eurt si gniwollof eht fo eno  

  .evitagen si tesffot  
  .evitagen si tesffoo  
 nirtS siht fo htgnel eht naht retaerg si nel+tesffot  .tcejbo g  
  .tnemugra rehto eht fo htgnel eht naht retaerg si nel+tesffoo  
  regetni evitagennon emos si erehT k  + tesffot(tArahc.siht :taht hcus nel naht ssel k  =! )

 + tesffoo(tArahc.rehto k  )  

:sretemaraP  
 tesffot - siht ni noigerbus eht fo tesffo gnitrats eht  .gnirts  

 rehto - .tnemugra gnirts eht  
 tesffoo - .tnemugra gnirts eht ni noigerbus eht fo tesffo gnitrats eht  

 nel - .erapmoc ot sretcarahc fo rebmun eht  
:snruteR  

s eht fo noigerbus deificeps eht sehctam yltcaxe gnirts siht fo noigerbus deificeps eht fi eurt  gnirt
.esiwrehto eslaf ;tnemugra  

o sehctaMnoiger  
o cilbup  naeloob  naeloob(sehctaMnoiger  ,esaCerongi  
o                              tni  ,tesffot  
o                              gnirtS  ,rehto  
o                              tni  ,tesffoo  

                             tni  )nel  

 .lauqe era snoiger gnirts owt fi stseT  

tS siht fo gnirtsbus A  si tluser ehT .rehto tnemugra eht fo gnirtsbus a ot derapmoc si tcejbo gnir
 dna fi esac gnirongi ,emas eht era taht secneuqes retcarahc tneserper sgnirtsbus eseht fi eurt

snigeb derapmoc eb ot tcejbo gnirtS siht fo gnirtsbus ehT .eurt si esaCerongi fi ylno   xedni ta
 dna tesffoo xedni ta snigeb derapmoc eb ot rehto fo gnirtsbus ehT .nel htgnel sah dna tesffot

 :eurt si gniwollof eht fo eno tsael ta fi ylno dna fi eslaf si tluser ehT .nel htgnel sah  

  .evitagen si tesffot  
  .evitagen si tesffoo  
  .tcejbo gnirtS siht fo htgnel eht naht retaerg si nel+tesffot  
  .tnemugra rehto eht fo htgnel eht naht retaerg si nel+tesffoo  
  regetni evitagennon emos si ereht dna eslaf si esaCerongi k  :taht hcus nel naht ssel  
  )k+tesffoo(tArahc.rehto =! )k+tesffot(tArahc.siht  
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  regetni evitagennon emos si ereht dna eurt si esaCerongi k  :taht hcus nel naht ssel  
  =! ))k+tesffot(tArahc.siht(esaCrewoLot.retcarahC  
      ))k+tesffoo(tArahc.rehto(esaCrewoLot.retcarahC  
  

 :dna  

 =! ))k+tesffot(tArahc.siht(esaCreppUot.retcarahC  
         ))k+tesffoo(tArahc.rehto(esaCreppUot.retcarahC  

  
:sretemaraP  
 esaCerongi - .sretcarahc gnirapmoc nehw esac erongi ,eurt fi  

 tesffot - .gnirts siht ni noigerbus eht fo tesffo gnitrats eht  
 rehto -  eht .tnemugra gnirts  

 tesffoo - .tnemugra gnirts eht ni noigerbus eht fo tesffo gnitrats eht  
 nel - .erapmoc ot sretcarahc fo rebmun eht  

:snruteR  
 gnirts eht fo noigerbus deificeps eht sehctam gnirts siht fo noigerbus deificeps eht fi eurt

iwrehto eslaf ;tnemugra  eht no sdneped evitisnesni esac ro tcaxe si gnihctam eht rehtehW .es
.tnemugra esaCerongi  

o htiWstrats  
o cilbup  naeloob  (htiWstrats gnirtS  ,xiferp  

                          tni  )tesffot  

 deificeps eht htiw strats xedni deificeps eht ta gninnigeb gnirts siht fo gnirtsbus eht fi stseT
.xiferp  

:sretemaraP  
 xiferp - .xiferp eht  
 tesffot - .gnirts siht ni gnikool nigeb ot erehw  

:snruteR  
retcarahc eht fi eurt   siht fo gnirtsbus eht fo xiferp a si tnemugra eht yb detneserper ecneuqes

 ro evitagen si tesffot fi eslaf si tluser ehT .esiwrehto eslaf ;tesffot xedni ta gnitrats tcejbo
t sa emas eht si tluser eht esiwrehto ;tcejbo gnirtS siht fo htgnel eht naht retaerg  eht fo tluser eh

 noisserpxe  
          )xiferp(htiWstrats.)tesffot(gnirtsbus.siht  
           

o htiWstrats  

cilbup  naeloob  (htiWstrats gnirtS  )xiferp  

 fi stseT .xiferp deificeps eht htiw strats gnirts siht  

:sretemaraP  
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 xiferp - .xiferp eht  
:snruteR  

 ecneuqes retcarahc eht fo xiferp a si tnemugra eht yb detneserper ecneuqes retcarahc eht fi eurt
b lliw eurt taht osla etoN .esiwrehto eslaf ;gnirts siht yb detneserper  tnemugra eht fi denruter e

 eht yb denimreted sa tcejbo gnirtS siht ot lauqe si ro gnirts ytpme na si )tcejbO(slauqe  
.dohtem  

:ecniS  
0 .1  

o htiWsdne  

bup cil  naeloob  (htiWsdne gnirtS  )xiffus  

.xiffus deificeps eht htiw sdne gnirts siht fi stseT  

:sretemaraP  
 xiffus - .xiffus eht  

:snruteR  
 ecneuqes retcarahc eht fo xiffus a si tnemugra eht yb detneserper ecneuqes retcarahc eht fi eurt
 si tnemugra eht fi eurt eb lliw tluser eht taht etoN .esiwrehto eslaf ;tcejbo siht yb detneserper

imreted sa tcejbo gnirtS siht ot lauqe si ro gnirts ytpme eht  eht yb den )tcejbO(slauqe  .dohtem  

o edoChsah  

cilbup  tni  )(edoChsah  

 detupmoc si tcejbo gnirtS a rof edoc hsah ehT .gnirts siht rof edoc hsah a snruteR  sa  

 n(^13*]0[s - n(^13*]1[s + )1 - n[s + ... + )2 - ]1  
  

 eht si ]i[s erehw ,citemhtira tni gnisu i  ^ dna ,gnirts eht fo htgnel eht si n ,gnirts eht fo retcarahc ht
).orez si gnirts ytpme eht fo eulav hsah ehT( .noitaitnenopxe setacidni  

:sedirrevO  
edoChsah  ssalc ni  tcejbO  

:snruteR  
.tcejbo siht rof eulav edoc hsah a  

 eeS :oslA  
)tcejbO.gnal.avaj(slauqe.tcejbO  , )tcejbO.gnal.avaj(edoChsaHytitnedi.metsyS  

o fOxedni  

cilbup  tni  tni(fOxedni  )hc  
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 a fI .retcarahc deificeps eht fo ecnerrucco tsrif eht fo gnirts siht nihtiw xedni eht snruteR
 ,tcejbo gnirtS siht yb detneserper ecneuqes retcarahc eht ni srucco hc eulav htiw retcarahc

si ecnerrucco hcus tsrif eht fo )stinu edoc edocinU ni( xedni eht neht   fo seulav roF .denruter
 eulav tsellams eht si siht ,)evisulcni( FFFFx0 ot 0 morf egnar eht ni hc k  :taht hcus  

 (tArahc.siht k hc == )  
  

 eulav tsellams eht si ti ,hc fo seulav rehto roF .eurt si k  :taht hcus  

 (tAtnioPedoc.siht k hc == )  
  

 rehtie nI .eurt si  neht ,gnirts siht ni srucco retcarahc hcus on fi ,esac - .denruter si 1  

:sretemaraP  
 hc - .)tniop edoc edocinU( retcarahc a  

:snruteR  
 siht yb detneserper ecneuqes retcarahc eht ni retcarahc eht fo ecnerrucco tsrif eht fo xedni eht

 ro ,tcejbo - tcarahc eht fi 1 .rucco ton seod re  

o fOxedni  
o cilbup  tni  tni(fOxedni  ,hc  

                   tni  )xednImorf  

 eht gnitrats ,retcarahc deificeps eht fo ecnerrucco tsrif eht fo gnirts siht nihtiw xedni eht snruteR
 .xedni deificeps eht ta hcraes  

 ta tcejbo gnirtS siht yb detneserper ecneuqes retcarahc eht ni srucco hc eulav htiw retcarahc a fI
 .denruter si ecnerrucco hcus tsrif eht fo xedni eht neht ,xednImorf naht rellams on xedni na

siht ,)evisulcni( FFFFx0 ot 0 morf egnar eht ni hc fo seulav roF   eulav tsellams eht si k  hcus
 :taht  

 (tArahc.siht( k ( &&  )hc == ) k )xednImorf =>  
  

 eulav tsellams eht si ti ,hc fo seulav rehto roF .eurt si k  :taht hcus  

 (tAtnioPedoc.siht( k ( &&  )hc == ) k )xednImorf =>  
  

 ,xednImorf noitisop retfa ro ta gnirts siht ni srucco retcarahc hcus on fi ,esac rehtie nI .eurt si
 neht -  .denruter si 1  
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 ti fi sa tceffe emas eht sah ti ,evitagen si ti fI .xednImorf fo eulav eht no noitcirtser on si erehT
am gnirts eritne siht :orez erew  ti ,gnirts siht fo htgnel eht naht retaerg si ti fI .dehcraes eb y

 :gnirts siht fo htgnel eht ot lauqe erew ti fi sa tceffe emas eht sah -  .denruter si 1  

.)stinu edoc edocinU( seulav rahc ni deificeps era secidni llA  

:sretemaraP  
 hc - c edocinU( retcarahc a .)tniop edo  

 xednImorf - .morf hcraes eht trats ot xedni eht  
:snruteR  

 siht yb detneserper ecneuqes retcarahc eht ni retcarahc eht fo ecnerrucco tsrif eht fo xedni eht
 ro ,xednImorf ot lauqe ro naht retaerg si taht tcejbo - .rucco ton seod retcarahc eht fi 1  

o fOxednItsal  

cilbup  tni  tni(fOxednItsal  )hc  

 seulav roF .retcarahc deificeps eht fo ecnerrucco tsal eht fo gnirts siht nihtiw xedni eht snruteR
 si denruter )stinu edoc edocinU ni( xedni eht ,)evisulcni( FFFFx0 ot 0 morf egnar eht ni hc fo

 eulav tsegral eht k  :taht hcus  

 (tArahc.siht k hc == )  
  

 eulav tsegral eht si ti ,hc fo seulav rehto roF .eurt si k  :taht hcus  

 (tAtnioPedoc.siht k hc == )  
  

 neht ,gnirts siht ni srucco retcarahc hcus on fi ,esac rehtie nI .eurt si -  si gnirtS ehT .denruter si 1
awkcab dehcraes .retcarahc tsal eht ta gnitrats sdr  

:sretemaraP  
 hc - .)tniop edoc edocinU( retcarahc a  

:snruteR  
 siht yb detneserper ecneuqes retcarahc eht ni retcarahc eht fo ecnerrucco tsal eht fo xedni eht

 ro ,tcejbo - .rucco ton seod retcarahc eht fi 1  

o fOxednItsal  
o cilbup  tni  tni(fOxednItsal  ,hc  

                       tni  )xednImorf  

 gnihcraes ,retcarahc deificeps eht fo ecnerrucco tsal eht fo gnirts siht nihtiw xedni eht snruteR
 FFFFx0 ot 0 morf egnar eht ni hc fo seulav roF .xedni deificeps eht ta gnitrats drawkcab

 eulav tsegral eht si denruter xedni eht ,)evisulcni( k  :taht hcus  
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 (tArahc.siht( k ( &&  )hc == ) k )xednImorf =<  
  

 eulav tsegral eht si ti ,hc fo seulav rehto roF .eurt si k  :taht hcus  

 (tAtnioPedoc.siht( k ( &&  )hc == ) k )xednImorf =<  
  

 ,xednImorf noitisop erofeb ro ta gnirts siht ni srucco retcarahc hcus on fi ,esac rehtie nI .eurt si
 neht -  .denruter si 1  

.)stinu edoc edocinU( seulav rahc ni deificeps era secidni llA  

:sretemaraP  
 hc - .)tniop edoc edocinU( retcarahc a  

 xednImorf -  eht  .xednImorf fo eulav eht no noitcirtser on si erehT .morf hcraes eht trats ot xedni
 lauqe erew ti fi sa tceffe emas eht sah ti ,gnirts siht fo htgnel eht ot lauqe ro naht retaerg si ti fI

eb yam gnirts eritne siht :gnirts siht fo htgnel eht naht ssel eno ot   ti ,evitagen si ti fI .dehcraes
 erew ti fi sa tceffe emas eht sah -  :1 - .denruter si 1  

:snruteR  
 siht yb detneserper ecneuqes retcarahc eht ni retcarahc eht fo ecnerrucco tsal eht fo xedni eht

 ro ,xednImorf ot lauqe ro naht ssel si taht tcejbo - ahc eht fi 1  taht erofeb rucco ton seod retcar
.tniop  

o fOxedni  

cilbup  tni  (fOxedni gnirtS  )rts  

ficeps eht fo ecnerrucco tsrif eht fo gnirts siht nihtiw xedni eht snruteR  .gnirtsbus dei  

 eulav tsellams eht si xedni denruter ehT k  :hcihw rof  

  ,rts(htiWstrats.siht k) 
  

 fo eulav hcus on fI k  neht ,stsixe - .denruter si 1  

:sretemaraP  
 rts - .rof hcraes ot gnirtsbus eht  

:snruteR  
 deificeps eht fo ecnerrucco tsrif eht fo xedni eht  ro ,gnirtsbus - .ecnerrucco hcus on si ereht fi 1  

o fOxedni  
o cilbup  tni  (fOxedni gnirtS  ,rts  

                   tni  )xednImorf  
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 ta gnitrats ,gnirtsbus deificeps eht fo ecnerrucco tsrif eht fo gnirts siht nihtiw xedni eht snruteR
 .xedni deificeps eht  

 eulav tsellams eht si xedni denruter ehT k  :hcihw rof  

 k  ,rts(htiWstrats.siht &&  xednImorf => k) 
  

 fo eulav hcus on fI k ht ,stsixe  ne - .denruter si 1  

:sretemaraP  
 rts - .rof hcraes ot gnirtsbus eht  

 xednImorf - .hcraes eht trats ot hcihw morf xedni eht  
:snruteR  

 ro ,xedni deificeps eht ta gnitrats ,gnirtsbus deificeps eht fo ecnerrucco tsrif eht fo xedni eht -  fi 1
 hcus on si ereht .ecnerrucco  

o fOxednItsal  

cilbup  tni  (fOxednItsal gnirtS  )rts  

sal ehT .gnirtsbus deificeps eht fo ecnerrucco tsal eht fo gnirts siht nihtiw xedni eht snruteR  t
 .)(htgnel.siht eulav xedni eht ta rucco ot deredisnoc si "" gnirts ytpme eht fo ecnerrucco  

 eulav tsegral eht si xedni denruter ehT k  :hcihw rof  

  ,rts(htiWstrats.siht k) 
  

 fo eulav hcus on fI k  neht ,stsixe - .denruter si 1  

:sretemaraP  
 rts -  eht .rof hcraes ot gnirtsbus  

:snruteR  
 ro ,gnirtsbus deificeps eht fo ecnerrucco tsal eht fo xedni eht - .ecnerrucco hcus on si ereht fi 1  

o fOxednItsal  
o cilbup  tni  (fOxednItsal gnirtS  ,rts  

                       tni  )xednImorf  

 gnihcraes ,gnirtsbus deificeps eht fo ecnerrucco tsal eht fo gnirts siht nihtiw xedni eht snruteR
 .xedni deificeps eht ta gnitrats drawkcab  

 eulav tsegral eht si xedni denruter ehT k  :hcihw rof  

 k    ,rts(htiWstrats.siht &&  xednImorf =< k) 
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 fo eulav hcus on fI k  neht ,stsixe - .denruter si 1  

:sretemaraP  
 rts - .rof hcraes ot gnirtsbus eht  

 xednImorf - .morf hcraes eht trats ot xedni eht  
:snruteR  

 eht fo ecnerrucco tsal eht fo xedni eht  deificeps eht morf drawkcab gnihcraes ,gnirtsbus deificeps
 ro ,xedni - .ecnerrucco hcus on si ereht fi 1  

o gnirtsbus  

cilbup  gnirtS  tni(gnirtsbus  )xednInigeb  

 eht ta retcarahc eht htiw snigeb gnirtsbus ehT .gnirts siht fo gnirtsbus a si taht gnirts a snruteR
 .gnirts siht fo dne eht ot sdnetxe dna xedni deificeps  

 :selpmaxE  

 "yppah" snruter )2(gnirtsbus."yppahnu"  
 "nosib" snruter )3(gnirtsbus."nosibraH"  
 nitpme" )gnirts ytpme na( "" snruter )9(gnirtsbus."sse  
  

:sretemaraP  
 xednInigeb - .evisulcni ,xedni gninnigeb eht  

:snruteR  
.gnirtsbus deificeps eht  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  gnirtS siht fo htgnel eht naht regral ro evitagen si xednInigeb fi

.tcejbo  

o gnirtsbus  
o cilbup  gnirtS  tni(gnirtsbus  ,xednInigeb  

                        tni  )xednIdne  

 xednInigeb deificeps eht ta snigeb gnirtsbus ehT .gnirts siht fo gnirtsbus a si taht gnirts a snruteR
 xednIdne xedni ta retcarahc eht ot sdnetxe dna -  si gnirtsbus eht fo htgnel eht suhT .1

xednIdne -  .xednInigeb  

 :selpmaxE  

 uter )8 ,4(gnirtsbus."regrubmah" "egru" snr  
 "elim" snruter )5 ,1(gnirtsbus."selims"  
  

:sretemaraP  
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 xednInigeb - .evisulcni ,xedni gninnigeb eht  
 xednIdne - .evisulcxe ,xedni gnidne eht  

:snruteR  
.gnirtsbus deificeps eht  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  eht naht regral si xednIdne ro ,evitagen si xednInigeb eht fi

 si xednInigeb ro ,tcejbo gnirtS siht fo htgnel .xednIdne naht regral  

o ecneuqeSbus  
o cilbup  ecneuqeSrahC  tni(ecneuqeSbus  ,xednInigeb  

                                tni  )xednIdne  

carahc a snruteR  .ecneuqes siht fo ecneuqesbus a si taht ecneuqes ret  

 mrof eht fo dohtem siht fo noitacovni nA  

 ,nigeb(ecneuqeSbus.rts  )dne  

 noitacovni eht sa yaw emas eht yltcaxe ni sevaheb  

 ,nigeb(gnirtsbus.rts  )dne  
:yb deificepS  
ecneuqeSbus  ecafretni ni  cneuqeSrahC e 

:etoN IPA  
 eht tnemelpmi nac ssalc gnirtS eht taht os denifed si dohtem sihT ecneuqeSrahC  .ecafretni  

:sretemaraP  
 xednInigeb -  ,xedni nigeb eht .evisulcni  

 xednIdne - .evisulcxe ,xedni dne eht  
:snruteR  

.ecneuqesbus deificeps eht  
:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  naht retaerg si xednIdne fi ,evitagen si xednIdne ro xednInigeb fi
xednIdne naht retaerg si xednInigeb fi ro ,)(htgnel  

:ecniS  
4.1  

o tacnoc  

cilbup  gnirtS  (tacnoc gnirtS  )rts  

 .gnirts siht fo dne eht ot gnirts deificeps eht setanetacnoC  

ter si tcejbo gnirtS siht neht ,0 si gnirts tnemugra eht fo htgnel eht fI  gnirtS a ,esiwrehtO .denru
 eht fo noitanetacnoc eht si taht ecneuqes retcarahc a stneserper taht denruter si tcejbo
 detneserper ecneuqes retcarahc eht dna tcejbo gnirtS siht yb detneserper ecneuqes retcarahc

.gnirts tnemugra eht yb  
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 :selpmaxE  

 "sserac" snruter )"s"(tacnoc."serac"  
 "rehtegot" snruter )"reh"(tacnoc.)"teg"(tacnoc."ot"  
  

:sretemaraP  
 rts - .gnirtS siht fo dne eht ot detanetacnoc si taht gnirtS eht  

:snruteR  
wollof sretcarahc s'tcejbo siht fo noitanetacnoc eht stneserper taht gnirts a  gnirts eht yb de

.sretcarahc s'tnemugra  

o ecalper  
o cilbup  gnirtS  rahc(ecalper  ,rahCdlo  

                      rahc  )rahCwen  

 .rahCwen htiw gnirts siht ni rahCdlo fo secnerrucco lla gnicalper morf gnitluser gnirts a snruteR  

 gnirtS siht yb detneserper ecneuqes retcarahc eht ni rucco ton seod rahCdlo retcarahc eht fI
ehtO .denruter si tcejbo gnirtS siht ot ecnerefer a neht ,tcejbo  denruter si tcejbo gnirtS a ,esiwr

 siht yb detneserper ecneuqes retcarahc eht ot lacitnedi ecneuqes retcarahc a stneserper taht
 fo ecnerrucco na yb decalper si rahCdlo fo ecnerrucco yreve taht tpecxe ,tcejbo gnirtS

 .rahCwen  

 :selpmaxE  

 c ruoy ni etiuqsem" )'o' ,'e'(ecalper."ralle  
         "ralloc ruoy ni otiuqsom" snruter  

 )'y' ,'r'(ecalper."stenorab fo raw eht"  
         "stenoyab fo yaw eht" snruter  

 )'t' ,'p'(ecalper."esioprop elprup a htiw gnirraps"  
         "esiotrot eltrut a htiw gnirrats" snruter  

 oJ" )egnahc on( "LnoJ" snruter )'x' ,'q'(ecalper."Ln  
  

:sretemaraP  
 rahCdlo - .retcarahc dlo eht  
 rahCwen - .retcarahc wen eht  

:snruteR  
.rahCwen htiw rahCdlo fo ecnerrucco yreve gnicalper yb gnirts siht morf devired gnirts a  

o sehctam  

cilbup  naeloob  (sehctam gnirtS  )xeger  

 nevig eht sehctam gnirts siht ton ro rehtehw slleT noisserpxe raluger  .  
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 mrof eht fo dohtem siht fo noitacovni nA rts (sehctam. xeger  eht sa tluser emas eht yltcaxe sdleiy )
 noisserpxe  

nrettaP . (sehctam xeger  , rts )  

:sretemaraP  
 xeger - dehctam eb ot si gnirts siht hcihw ot noisserpxe raluger eht  

:snruteR  
 eurt noisserpxe raluger nevig eht sehctam gnirts siht ,fi ylno dna ,fi  

:sworhT  
noitpecxExatnySnrettaP  - s'noisserpxe raluger eht fi  dilavni si xatnys  

:ecniS  
4.1  

:oslA eeS  
nrettaP  

o sniatnoc  

cilbup  naeloob  (sniatnoc ecneuqeSrahC  )s  

.seulav rahc fo ecneuqes deificeps eht sniatnoc gnirts siht fi ylno dna fi eurt snruteR  

:sretemaraP  
 s - rof hcraes ot ecneuqes eht  

:snruteR  
esiwrehto eslaf ,s sniatnoc gnirts siht fi eurt  

:ecniS  
5.1  

o tsriFecalper  
o cilbup  gnirtS  (tsriFecalper gnirtS  ,xeger  

                           gnirtS  calper )tneme  

 nevig eht sehctam taht gnirts siht fo gnirtsbus tsrif eht secalpeR noisserpxe raluger   nevig eht htiw
 .tnemecalper  

mrof eht fo dohtem siht fo noitacovni nA  rts (tsriFecalper. xeger  , lper  emas eht yltcaxe sdleiy )
 noisserpxe eht sa tluser  

nrettaP . elipmoc ( xeger .) rehctam ( rts .) tsriFecalper ( lper  )  

( sehsalskcab taht etoN \  ot stluser eht esuac yam gnirts tnemecalper eht ni )$( sngis rallod dna )
per laretil a sa detaert gnieb erew ti fi naht tnereffid eb  ees ;gnirts tnemecal

)gnirtS.gnal.avaj(tsriFecalper.rehctaM  esU . )gnirtS.gnal.avaj(tnemecalpeRetouq.rehctaM   ot
.derised fi ,sretcarahc eseht fo gninaem laiceps eht sserppus  
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:sretemaraP  
 xeger - dehctam eb ot si gnirts siht hcihw ot noisserpxe raluger eht  

 tnemecalper - hctam tsrif eht rof detutitsbus eb ot gnirts eht  
:snruteR  

gnirtS gnitluser ehT  
:sworhT  

noitpecxExatnySnrettaP  - dilavni si xatnys s'noisserpxe raluger eht fi  
:ecniS  

4.1  
:oslA eeS  

nrettaP  

o llAecalper  
o cilbup  gnirtS  (llAecalper gnirtS  ,xeger  

                         gnirtS  )tnemecalper  

 nevig eht sehctam taht gnirts siht fo gnirtsbus hcae secalpeR noisserpxe raluger   nevig eht htiw
 .tnemecalper  

 mrof eht fo dohtem siht fo noitacovni nA rts (llAecalper. xeger  , lper  emas eht yltcaxe sdleiy )
oisserpxe eht sa tluser  n  

nrettaP . elipmoc ( xeger ). rehctam ( rts .) r llAecalpe ( lper  )  

( sehsalskcab taht etoN \  ot stluser eht esuac yam gnirts tnemecalper eht ni )$( sngis rallod dna )
 ees ;gnirts tnemecalper laretil a sa detaert gnieb erew ti fi naht tnereffid eb

llAecalper.rehctaM  esU . )gnirtS.gnal.avaj(tnemecalpeRetouq.rehctaM   laiceps eht sserppus ot
.derised fi ,sretcarahc eseht fo gninaem  

:sretemaraP  
 xeger - dehctam eb ot si gnirts siht hcihw ot noisserpxe raluger eht  

 tnemecalper - hctam hcae rof detutitsbus eb ot gnirts eht  
:snruteR  

gnirtS gnitluser ehT  
:sworhT  

noitpecxExatnySnrettaP  - dilavni si xatnys s'noisserpxe raluger eht fi  
:ecniS  

4.1  
A eeS :osl  

nrettaP  

o ecalper  
o cilbup  gnirtS  (ecalper ecneuqeSrahC  ,tegrat  

                      ecneuqeSrahC  )tnemecalper  
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 deificeps eht htiw ecneuqes tegrat laretil eht sehctam taht gnirts siht fo gnirtsbus hcae secalpeR
 ot gnirts eht fo gninnigeb eht morf sdeecorp tnemecalper ehT .ecneuqes tnemecalper laretil

elpmaxe rof ,dne eht  naht rehtar "ab" ni tluser lliw "aaa" gnirts eht ni "b" htiw "aa" gnicalper ,
."ba"  

:sretemaraP  
 tegrat - decalper eb ot seulav rahc fo ecneuqes ehT  

 tnemecalper - seulav rahc fo ecneuqes tnemecalper ehT  
:snruteR  

gnirts gnitluser ehT  
:ecniS  

5.1  

o tilps  
o cilbup  gnirtS ][  (tilps gnirtS  ,xeger  

                      i tn  )timil  

 nevig eht fo sehctam dnuora gnirts siht stilpS noisserpxe raluger  .  

 yb detanimret si taht gnirts siht fo gnirtsbus hcae sniatnoc dohtem siht yb denruter yarra ehT
 .gnirts eht fo dne eht yb detanimret si ro noisserpxe nevig eht sehctam taht gnirtsbus rehtona

i rucco yeht hcihw ni redro eht ni era yarra eht ni sgnirtsbus ehT  noisserpxe eht fI .gnirts siht n
 siht yleman ,tnemele eno tsuj sah yarra gnitluser eht neht tupni eht fo trap yna hctam ton seod

 .gnirts  

evitisop a si ereht nehW -  gnidael ytpme na neht gnirts siht fo gninnigeb eht ta hctam htdiw
ht ta dedulcni si gnirtsbus orez A .yarra gnitluser eht fo gninnigeb e -  eht ta hctam htdiw

 .gnirtsbus gnidael ytpme hcus secudorp reven revewoh gninnigeb  

 eht stceffa erofereht dna deilppa si nrettap eht semit fo rebmun eht slortnoc retemarap timil ehT
I .yarra gnitluser eht fo htgnel  timil eht f n  deilppa eb lliw nrettap eht neht orez naht retaerg si

 tsom ta n -  naht retaerg on eb lliw htgnel s'yarra eht ,semit 1 n  lliw yrtne tsal s'yarra eht dna ,
 fI .retimiled dehctam tsal eht dnoyeb tupni lla niatnoc n non si - rettap eht neht evitisop  lliw n

 fI .htgnel yna evah nac yarra eht dna elbissop sa semit ynam sa deilppa eb n  eht neht orez si
 gniliart dna ,htgnel yna evah nac yarra eht ,elbissop sa semit ynam sa deilppa eb lliw nrettap

 .dedracsid eb lliw sgnirts ytpme  

 ,"oof:dna:oob" gnirts ehT  :sretemarap eseht htiw stluser gniwollof eht sdleiy ,elpmaxe rof  

xegeR  timiL  tluseR  
: 2 } "oof:dna" ,"oob" {  
: 5 } "oof" ,"dna" ,"oob" {  
: -2 } "oof" ,"dna" ,"oob" {  
o 5 } "" ,"" ,"f:dna:" ,"" ,"b" {  
o -2 } "" ,"" ,"f:dna:" ,"" ,"b" {  
o 0 ,"" ,"b" {  } "f:dna:"  
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 mrof eht fo dohtem siht fo noitacovni nA .rts (tilps xeger , n  eht sa tluser emas eht sdleiy )
 noisserpxe  

nrettaP . elipmoc ( xeger .) tilps ( rts , n  )  

:sretemaraP  
 xeger - noisserpxe raluger gnitimiled eht  

 timil - evoba debircsed sa ,dlohserht tluser eht  
:snruteR  

 raluger nevig eht fo sehctam dnuora gnirts siht gnittilps yb detupmoc sgnirts fo yarra eht
noisserpxe  

:sworhT  
noitpecxExatnySnrettaP  - dilavni si xatnys s'noisserpxe raluger eht fi  

:ecniS  
4.1  

:oslA eeS  
nrettaP  

o tilps  

cilbup  gnirtS ][  (tilps gnirtS  )xeger  

 nevig eht fo sehctam dnuora gnirts siht stilpS noisserpxe raluger  .  

owt eht gnikovni yb fi sa skrow dohtem sihT -  tnemugra tilps   noisserpxe nevig eht htiw dohtem
 sgnirts ytpme gniliarT .orez fo tnemugra timil a dna  gnitluser eht ni dedulcni ton erofereht era

 .yarra  

 :snoisserpxe eseht htiw stluser gniwollof eht sdleiy ,elpmaxe rof ,"oof:dna:oob" gnirts ehT  

xegeR  tluseR  
: } "oof" ,"dna" ,"oob" {  
o } "f:dna:" ,"" ,"b" {  

:sretemaraP  
 xeger -  raluger gnitimiled eht noisserpxe  

:snruteR  
 raluger nevig eht fo sehctam dnuora gnirts siht gnittilps yb detupmoc sgnirts fo yarra eht

noisserpxe  
:sworhT  

noitpecxExatnySnrettaP  - dilavni si xatnys s'noisserpxe raluger eht fi  
:ecniS  

4.1  
:oslA eeS  

nrettaP  

o nioj  
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o citats cilbup  gnirtS  (nioj ecneuqeSrahC  ,retimiled  
                          ecneuqeSrahC ...  le )stneme  

 a htiw rehtegot denioj stnemele ecneuqeSrahC eht fo seipoc fo desopmoc gnirtS wen a snruteR
 .retimiled deificeps eht fo ypoc  

 ,elpmaxe roF  

 
     "(nioj.gnirtS = egassem gnirtS - ;)"looc" ,"si" ,"avaJ" ,"  
     avaJ" :si denruter egassem // - si - "looc  

  

.dedda si "llun" neht ,llun si tnemele na fi taht etoN  

:sretemaraP  
 retimiled - tnemele hcae setarapes taht retimiled eht  
 stnemele - .rehtegot nioj ot stnemele eht  

:snruteR  
retimiled eht yb detarapes stnemele eht fo desopmoc si taht gnirtS wen a  

:sworhT  
noitpecxEretnioPlluN  - llun si stnemele ro retimiled fI  

:ecniS  
8.1  

:oslA eeS  
renioJgnirtS  

o nioj  
o citats cilbup  gnirtS  (nioj ecneuqeSrahC  ,retimiled  

                          elbaretI  sdnetxe ?< ecneuqeSrahC > )stnemele  

 a htiw rehtegot denioj stnemele ecneuqeSrahC eht fo seipoc fo desopmoc gnirtS wen a snruteR
 .retimiled deificeps eht fo ypoc  

 ,elpmaxe roF  

 
     ;)(><tsiLdekniL wen = sgnirts >gnirtS<tsiL  
     ;)"si"(dda.sgnirts;)"avaJ"(dda.sgnirts  
     "looc"(dda.sgnirts ;)  
     ;)sgnirts ," "(nioj.gnirtS = egassem gnirtS  
     "looc si avaJ" :si denruter egassem//  

 
     ;)(><teShsaHdekniL wen = sgnirts >gnirtS<teS  
     ;)"si"(dda.sgnirts ;)"avaJ"(dda.sgnirts  
     ;)"looc"(dda.sgnirts ;)"yrev"(dda.sgnirts  
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     "(nioj.gnirtS = egassem gnirtS - ;)sgnirts ,"  
     avaJ" :si denruter egassem// - si - yrev - "looc  

  

.dedda si "llun" neht ,llun si tnemele laudividni na fi taht etoN  

:sretemaraP  
 retimiled - emele eht fo hcae etarapes ot desu si taht sretcarahc fo ecneuqes a  gnitluser eht ni stn

gnirtS  
 stnemele - .rehtegot denioj stnemele sti evah lliw taht elbaretI na  

:snruteR  
tnemugra stnemele eht morf desopmoc si taht gnirtS wen a  

:sworhT  
noitpecxEretnioPlluN  - llun si stnemele ro retimiled fI  

:ecniS  
8.1  

:oslA eeS  
)...ecneuqeSrahC,ecneuqeSrahC(nioj  , renioJgnirtS  

o esaCrewoLot  

cilbup  gnirtS  (esaCrewoLot elacoL  )elacol  

 .elacoL nevig eht fo selur eht gnisu esac rewol ot gnirtS siht ni sretcarahc eht fo lla strevnoC
C  eht yb deificeps noisrev dradnatS edocinU eht no desab si gnippam esa retcarahC   .ssalc

tluser eht ,sgnippam rahc 1:1 syawla ton era sgnippam esac ecniS  tnereffid a eb yam gnirtS gni
 .gnirtS lanigiro eht naht htgnel  

 :elbat gniwollof eht ni era sgnippam esacrewol fo selpmaxE  

 fo edoC egaugnaL
elacoL  

 reppU
esaC  

 rewoL
esaC  noitpircseD  

)hsikruT( rt  \ 0310u  \ 9600u   evoba tod htiw I rettel latipac -  >
 llams i rettel  

)hsikruT( rt  \ 9400u  \ 1310u   I rettel latipac -  rettel llams >
 i sseltod  

)lla(   hcnerF
seirF  

 hcnerf
seirf  gnirtS ni srahc lla desacrewol  

)lla(  
 

 

gnirtS ni srahc lla desacrewol  

:sretemaraP  
 elacol -  rof selur noitamrofsnart esac eht esu elacol siht  

:snruteR  
.esacrewol ot detrevnoc ,gnirtS eht  

:ecniS  
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1.1  
:oslA eeS  

)(esaCrewoLot  , )(esaCreppUot  , )elacoL(esaCreppUot  

o esaCrewoLot  

cilbup  gnirtS  )(esaCrewoLot  

 .elacol tluafed eht fo selur eht gnisu esac rewol ot gnirtS siht ni sretcarahc eht fo lla strevnoC
 .))(tluafeDteg.elacoL(esaCrewoLot gnillac ot tnelaviuqe si sihT  

:etoN  elacol si dohtem sihT   taht sgnirts rof desu fi stluser detcepxenu ecudorp yam dna ,evitisnes
 egaugnal gnimmargorp era selpmaxE .yltnednepedni elacol deterpretni eb ot dednetni era
 hsikruT a ni )(esaCrewoLot."ELTIT" ,ecnatsni roF .sgat LMTH dna ,syek locotorp ,sreifitnedi

lacol t" snruter e \ ' erehw ,"elt1310u \  I SSELTOD RETTEL LLAMS NITAL eht si '1310u
 esu ,sgnirts evitisnesni elacol rof stluser tcerroc niatbo oT .retcarahc

 .)TOOR.elacoL(esaCrewoLot  

:snruteR  
.esacrewol ot detrevnoc ,gnirtS eht  

:oslA eeS  
)elacoL(esaCrewoLot  

o esaCreppUot  

cilbup  irtS gn  (esaCreppUot elacoL  )elacol  

 .elacoL nevig eht fo selur eht gnisu esac reppu ot gnirtS siht ni sretcarahc eht fo lla strevnoC
 eht yb deificeps noisrev dradnatS edocinU eht no desab si gnippam esaC retcarahC   .ssalc

 tnereffid a eb yam gnirtS gnitluser eht ,sgnippam rahc 1:1 syawla ton era sgnippam esac ecniS
 .gnirtS lanigiro eht naht htgnel  

elacol fo selpmaxE -  .elbat gniwollof eht ni era sgnippam esac M:1 dna evitisnes  

 edoC egaugnaL
elacoL fo  esaC rewoL  esaC reppU  noitpircseD  

)hsikruT( rt  \ 9600u  \ 0310u   i rettel llams -  latipac >
evoba tod htiw I rettel  

)hsikruT( rt  \ 1310u  \ 9400u   i sseltod rettel llams -  >
I rettel latipac  

)lla(  \ fd00u  \  3500u \ 3500u   s prahs rettel llams -  >
 owt SS :srettel  

)lla(  negüngrevrhaF  NEGÜNGREVRHAF   
:sretemaraP  
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 elacol - elacol siht rof selur noitamrofsnart esac eht esu  
:snruteR  

.esacreppu ot detrevnoc ,gnirtS eht  
:ecniS  

1.1  
:oslA eeS  

)(esaCreppUot  , )(esaCrewoLot  , )elacoL(esaCrewoLot  

o esaCreppUot  

cilbup  gnirtS  )(esaCreppUot  

fo lla strevnoC   .elacol tluafed eht fo selur eht gnisu esac reppu ot gnirtS siht ni sretcarahc eht
 .))(tluafeDteg.elacoL(esaCreppUot ot tnelaviuqe si dohtem sihT  

:etoN   taht sgnirts rof desu fi stluser detcepxenu ecudorp yam dna ,evitisnes elacol si dohtem sihT
netni era  egaugnal gnimmargorp era selpmaxE .yltnednepedni elacol deterpretni eb ot ded

 hsikruT a ni )(esaCreppUot."eltit" ,ecnatsni roF .sgat LMTH dna ,syek locotorp ,sreifitnedi
T" snruter elacol \ ' erehw ,"ELT0310u \  HTIW I RETTEL LATIPAC NITAL eht si '0310u

OBA TOD  esu ,sgnirts evitisnesni elacol rof stluser tcerroc niatbo oT .retcarahc EV
 .)TOOR.elacoL(esaCreppUot  

:snruteR  
.esacreppu ot detrevnoc ,gnirtS eht  

:oslA eeS  
)elacoL(esaCreppUot  

o mirt  

cilbup  gnirtS  )(mirt  

 .devomer ecapsetihw gniliart dna gnidael yna htiw ,gnirts siht si eulav esohw gnirts a snruteR  

 fo sretcarahc tsal dna tsrif eht ro ,ecneuqes retcarahc ytpme na stneserper tcejbo gnirtS siht fI
b tcejbo gnirtS siht yb detneserper ecneuqes retcarahc ' naht retaerg sedoc evah hto \  eht( '0200u

 .denruter si tcejbo gnirtS siht ot ecnerefer a neht ,)retcarahc ecaps  

' naht retaerg edoc a htiw retcarahc on si ereht fi ,esiwrehtO \  gnirtS a neht ,gnirts eht ni '0200u
ruter si gnirts ytpme na gnitneserper tcejbo  .den  

 tel ,esiwrehtO k  naht retaerg si edoc esohw gnirts eht ni retcarahc tsrif eht fo xedni eht eb
'\  tel dna ,'0200u m  naht retaerg si edoc esohw gnirts eht ni retcarahc tsal eht fo xedni eht eb
'\ sbus eht gnitneserper ,denruter si tcejbo gnirtS A .'0200u  htiw snigeb taht gnirts siht fo gnirt

 xedni ta retcarahc eht k  xedni ta retcarahc eht htiw sdne dna m-  fo tluser eht ,si taht
 .)1 + m ,k(gnirtsbus.siht  
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 a fo dne dna gninnigeb eht morf )evoba denifed sa( ecapsetihw mirt ot desu eb yam dohtem sihT
.gnirts  

eR :snrut  
 siht ro ,devomer ecaps etihw gniliart dna gnidael yna htiw ,gnirts siht si eulav esohw gnirts A

.ecaps etihw gniliart ro gnidael on sah ti fi gnirts  

o gnirtSot  

cilbup  gnirtS  )(gnirtSot  

.denruter flesti si )!gnirts a ydaerla si hcihw( tcejbo sihT  

:yb deificepS  
gnirtSot  ecafretni ni  ecneuqeSrahC  

:sedirrevO  
gnirtSot  ssalc ni  tcejbO  
:snruteR  

.flesti gnirts eht  

o yarrArahCot  

cilbup  ][rahc  )(yarrArahCot  

en a ot gnirts siht strevnoC .yarra retcarahc w  

:snruteR  
 era stnetnoc esohw dna gnirts siht fo htgnel eht si htgnel esohw yarra retcarahc detacolla ylwen a

.gnirts siht yb detneserper ecneuqes retcarahc eht niatnoc ot dezilaitini  

o tamrof  
o citats cilbup  gnirtS  (tamrof gnirtS  ,tamrof  

                            tcejbO ...  )sgra  

 .stnemugra dna gnirts tamrof deificeps eht gnisu gnirts dettamrof a snruteR  

eno eht si desu syawla elacol ehT   yb denruter )(tluafeDteg.elacoL . 

:sretemaraP  
 tamrof -  A  tamrof gnirts  

 sgra -  erom era ereht fI .gnirts tamrof eht ni sreificeps tamrof eht yb decnerefer stnemugrA
 stnemugra fo rebmun ehT .derongi era stnemugra artxe eht ,sreificeps tamrof naht stnemugra

l si stnemugra fo rebmun mumixam ehT .orez eb yam dna elbairav si  mumixam eht yb detimi
 yb denifed sa yarra avaJ a fo noisnemid noitacificepS enihcaM lautriV ™avaJ ehT  ehT .

 eht no sdneped tnemugra llun a no ruoivaheb noisrevnoc . 
:snruteR  
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gnirts dettamrof A  
:sworhT  

noitpecxEtamroFlagellI  -  si taht reificeps tamrof a ,xatnys lagelli na sniatnoc gnirts tamrof a fI
cni  ro ,gnirts tamrof eht nevig stnemugra tneiciffusni ,stnemugra nevig eht htiw elbitapmo

 eht ees ,srorre gnittamrof elbissop lla fo noitacificeps roF .snoitidnoc lagelli rehto sliateD  
.noitacificeps ssalc rettamrof eht fo noitces  

:ecniS  
5.1  

:oslA eeS  
rettamroF  

o tamrof  
o citats cilbup  gnirtS  (tamrof elacoL  ,l  
o                             gnirtS  ,tamrof  

                            tcejbO ...  )sgra  

.stnemugra dna ,gnirts tamrof ,elacol deificeps eht gnisu gnirts dettamrof a snruteR  

:sretemaraP  
 l -  ehT elacol  l fI .gnittamrof gnirud ylppa ot  .deilppa si noitazilacol on neht llun si  

 tamrof -  A gnirts tamrof  
 sgra -  erom era ereht fI .gnirts tamrof eht ni sreificeps tamrof eht yb decnerefer stnemugrA
gra  stnemugra fo rebmun ehT .derongi era stnemugra artxe eht ,sreificeps tamrof naht stnemu

 mumixam eht yb detimil si stnemugra fo rebmun mumixam ehT .orez eb yam dna elbairav si
 yb denifed sa yarra avaJ a fo noisnemid noitacificepS enihcaM lautriV ™avaJ ehT  .  ehT

 eht no sdneped tnemugra llun a no ruoivaheb noisrevnoc . 
:snruteR  

gnirts dettamrof A  
:sworhT  

noitpecxEtamroFlagellI  -  si taht reificeps tamrof a ,xatnys lagelli na sniatnoc gnirts tamrof a fI
 ro ,gnirts tamrof eht nevig stnemugra tneiciffusni ,stnemugra nevig eht htiw elbitapmocni

oc lagelli rehto  eht ees ,srorre gnittamrof elbissop lla fo noitacificeps roF .snoitidn sliateD  
noitacificeps ssalc rettamrof eht fo noitces  

:ecniS  
5.1  

:oslA eeS  
rettamroF  

o fOeulav  

citats cilbup  gnirtS  (fOeulav tcejbO  )jbo  

.tnemugra tcejbO eht fo noitatneserper gnirts eht snruteR  

:sretemaraP  
 jbo - .tcejbO na  
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:snruteR  
 ot lauqe gnirts a neht ,llun si tnemugra eht fi  si )(gnirtSot.jbo fo eulav eht ,esiwrehto ;"llun"

.denruter  
:oslA eeS  

)(gnirtSot.tcejbO  

o fOeulav  

citats cilbup  gnirtS  ][rahc(fOeulav  )atad  

 yarra retcarahc eht fo stnetnoc ehT .tnemugra yarra rahc eht fo noitatneserper gnirts eht snruteR
r eht tceffa ton seod yarra retcarahc eht fo noitacifidom tneuqesbus ;deipoc era .gnirts denrute  

:sretemaraP  
 atad - .yarra retcarahc eht  

:snruteR  
.yarra retcarahc eht fo sretcarahc eht sniatnoc taht gnirtS a  

o fOeulav  
o citats cilbup  gnirtS  ][rahc(fOeulav  ,atad  
o                              tni  ,tesffo  

                             tni  )tnuoc  

 .tnemugra yarra rahc eht fo yarrabus cificeps a fo noitatneserper gnirts eht snruteR  

ht fo retcarahc tsrif eht fo xedni eht si tnemugra tesffo ehT  tnemugra tnuoc ehT .yarrabus e
 tneuqesbus ;deipoc era yarrabus eht fo stnetnoc ehT .yarrabus eht fo htgnel eht seificeps

.gnirts denruter eht tceffa ton seod yarra retcarahc eht fo noitacifidom  

:sretemaraP  
 atad - .yarra retcarahc eht  

 tesffo -  laitini .yarrabus eht fo tesffo  
 tnuoc - .yarrabus eht fo htgnel  

:snruteR  
.yarra retcarahc eht fo yarrabus deificeps eht fo sretcarahc eht sniatnoc taht gnirtS a  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  regral si tnuoc+tesffo ro ,evitagen si tnuoc ro ,evitagen si tesffo fi

.htgnel.atad naht  

o fOeulaVypoc  
o citats cilbup  gnirtS  ][rahc(fOeulaVypoc  ,atad  
o                                  tni  ,tesffo  

                                 tni  )tnuoc  

 ot tnelaviuqE )tni ,tni ,][rahc(fOeulav . 
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:sretemaraP  
 atad - .yarra retcarahc eht  

 tesffo - .yarrabus eht fo tesffo laitini  
 tnuoc - .yarrabus eht fo htgnel  

:snruteR  
.yarra retcarahc eht fo yarrabus deificeps eht fo sretcarahc eht sniatnoc taht gnirtS a  

:sworhT  
noitpecxEsdnuoBfOtuOxednI  -  regral si tnuoc+tesffo ro ,evitagen si tnuoc ro ,evitagen si tesffo fi

.htgnel.atad naht  

o fOeulaVypoc  

citats cilbup  gnirtS  ][rahc(fOeulaVypoc  )atad  

 ot tnelaviuqE ahc(fOeulav )][r . 

:sretemaraP  
 atad - .yarra retcarahc eht  

:snruteR  
.yarra retcarahc eht fo sretcarahc eht sniatnoc taht gnirtS a  

o fOeulav  

citats cilbup  gnirtS  naeloob(fOeulav  )b  

.tnemugra naeloob eht fo noitatneserper gnirts eht snruteR  

:sretemaraP  
 b - .naeloob a  

:snruteR  
 si "eslaf" ot lauqe gnirts a ,esiwrehto ;denruter si "eurt" ot lauqe gnirts a ,eurt si tnemugra eht fi

.denruter  

o fOeulav  

citats cilbup  gnirtS  rahc(fOeulav  )c  

.tnemugra rahc eht fo noitatneserper gnirts eht snruteR  

:sretemaraP  
 c - .rahc a  

:snruteR  
hc elgnis sti sa gniniatnoc 1 htgnel fo gnirts a .c tnemugra eht retcara  

o fOeulav  
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citats cilbup  gnirtS  tni(fOeulav  )i  

 .tnemugra tni eht fo noitatneserper gnirts eht snruteR  

 yltcaxe si noitatneserper ehT .tnemugra eno fo dohtem gnirtSot.regetnI eht yb denruter eno eht  

:sretemaraP  
 i - .tni na  

:snruteR  
.tnemugra tni eht fo noitatneserper gnirts a  

:oslA eeS  
I )tni ,tni(gnirtSot.regetn  

o fOeulav  

citats cilbup  gnirtS  gnol(fOeulav  )l  

 .tnemugra gnol eht fo noitatneserper gnirts eht snruteR  

 si noitatneserper ehT .tnemugra eno fo dohtem gnirtSot.gnoL eht yb denruter eno eht yltcaxe  

:sretemaraP  
 l - .gnol a  

:snruteR  
.tnemugra gnol eht fo noitatneserper gnirts a  

:oslA eeS  
L )gnol(gnirtSot.gno  

o fOeulav  

citats cilbup  gnirtS  taolf(fOeulav  )f  

 .tnemugra taolf eht fo noitatneserper gnirts eht snruteR  

t yltcaxe si noitatneserper ehT .tnemugra eno fo dohtem gnirtSot.taolF eht yb denruter eno eh  

:sretemaraP  
 f - .taolf a  

:snruteR  
.tnemugra taolf eht fo noitatneserper gnirts a  

:oslA eeS  
)taolf(gnirtSot.taolF  

o fOeulav  

citats cilbup  gnirtS  elbuod(fOeulav  )d  
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 .tnemugra elbuod eht fo noitatneserper gnirts eht snruteR  

caxe si noitatneserper ehT .tnemugra eno fo dohtem gnirtSot.elbuoD eht yb denruter eno eht ylt  

:sretemaraP  
 d - .elbuod a  

:snruteR  
.tnemugra elbuod eht fo noitatneserper gnirts a  

:oslA eeS  
)elbuod(gnirtSot.elbuoD  

o nretni  

cilbup  gnirtS  )(nretni  

 .tcejbo gnirts eht rof noitatneserper lacinonac a snruteR  

 .gnirtS ssalc eht yb yletavirp deniatniam si ,ytpme yllaitini ,sgnirts fo loop A  

 gnirtS siht ot lauqe gnirts a sniatnoc ydaerla loop eht fi ,dekovni si dohtem nretni eht nehW
 denimreted sa tcejbo  eht yb )tcejbO(slauqe   .denruter si loop eht morf gnirts eht neht ,dohtem

 siht ot ecnerefer a dna loop eht ot dedda si tcejbo gnirtS siht ,esiwrehtO  si tcejbo gnirtS
 .denruter  

 )t(slauqe.s fi ylno dna fi eurt si )(nretni.t == )(nretni.s ,t dna s sgnirts owt yna rof taht swollof tI
 .eurt si  

gnirts dna sgnirts laretil llA -  denifed era slaretil gnirtS .denretni era snoisserpxe tnatsnoc deulav
3 noitces ni  eht fo 5.01. noitacificepS egaugnaL ™avaJ ehT . 

:snruteR  
 euqinu fo loop a morf eb ot deetnaraug si tub ,gnirts siht sa stnetnoc emas eht sah taht gnirts a

.sgnirts  
 

reffuBgnirtS ssalC  

 tcejbO.gnal.avaj  
  
o reffuBgnirtS.gnal.avaj  

 :secafretnI detnemelpmI llA  
elbazilaireS  , elbadneppA  , ecneuqeSrahC  
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 ssalc lanif cilbup reffuBgnirtS  
 sdnetxe tcejbO  

 stnemelpmi elbazilaireS  , ecneuqeSrahC  

daerht A - as  a ekil si reffub gnirts A .sretcarahc fo ecneuqes elbatum ,ef gnirtS  eb nac tub ,
hc fo ecneuqes ralucitrap emos sniatnoc ti emit ni tniop yna tA .deifidom  eht tub ,sretcara

 .sllac dohtem niatrec hguorht degnahc eb nac ecneuqes eht fo tnetnoc dna htgnel  

 erehw dezinorhcnys era sdohtem ehT .sdaerht elpitlum yb esu rof efas era sreffub gnirtS
vaheb ecnatsni ralucitrap yna no snoitarepo eht lla taht os yrassecen  emos ni rucco yeht fi sa e

 laudividni eht fo hcae yb edam sllac dohtem eht fo redro eht htiw tnetsisnoc si taht redro laires
 .devlovni sdaerht  

 a no snoitarepo lapicnirp ehT reffuBgnirtS   eht era dneppa   dna tresni   era hcihw ,sdohtem
ecca ot sa os dedaolrevo  a ot mutad nevig a strevnoc ylevitceffe hcaE .epyt yna fo atad tp

 ehT .reffub gnirts eht ot gnirts taht fo sretcarahc eht stresni ro sdneppa neht dna gnirts dneppa  
 eht ;reffub eht fo dne eht ta sretcarahc eseht sdda syawla dohtem tresni   eht sdda dohtem

ahc  .tniop deificeps a ta sretcar  

 fi ,elpmaxe roF z  era stnetnoc tnerruc esohw tcejbo reffub gnirts a ot srefer "trats"  eht neht ,
 llac dohtem )"el"(dneppa.z   niatnoc ot reffub gnirts eht esuac dluow "eltrats"  saerehw ,

)"el" ,4(tresni.z   niatnoc ot reffub gnirts eht retla dluow "telrats"  .  

 a fo ecnatsni na ot srefer bs fi ,lareneg nI reffuBgnirtS  neht , )x(dneppa.bs   sa tceffe emas eht sah
)x ,)(htgnel.bs(tresni.bs  .  

nidneppa sa hcus( ecneuqes ecruos a gnivlovni srucco noitarepo na revenehW  morf gnitresni ro g
 ,noitarepo eht gnimrofrep reffub gnirts eht no ylno sezinorhcnys ssalc siht ,)ecneuqes ecruos a

 elihw taht etoN .ecruos eht no ton reffuBgnirtS   morf yltnerrucnoc esu ot efas eb ot dengised si
 eht ro rotcurtsnoc eht fi ,sdaerht elpitlum dneppa   ro tresni   ecruos a dessap si noitarepo

 a sah noitarepo eht taht erusne tsum edoc gnillac eht ,sdaerht ssorca derahs si taht ecneuqes
 sihT .noitarepo eht fo noitarud eht rof ecneuqes ecruos eht fo weiv gnignahcnu dna tnetsisnoc

 yb deifsitas eb dluoc  na gnisu yb ,llac s'noitarepo eht gnirud kcol a gnidloh rellac eht
 .sdaerht ssorca ecneuqes ecruos eht gnirahs ton yb ro ,ecneuqes ecruos elbatummi  

 ni deniatnoc ecneuqes retcarahc eht fo htgnel eht sa gnol sA .yticapac a sah reffub gnirts yrevE
gnirts eht   lanretni wen a etacolla ot yrassecen ton si ti ,yticapac eht deecxe ton seod reffub

 .regral edam yllacitamotua si ti ,swolfrevo reffub lanretni eht fI .yarra reffub  

 a gnissap ,deton esiwrehto sselnU llun   ssalc siht ni dohtem ro rotcurtsnoc a ot tnemugra  lliw
 a esuac noitpecxEretnioPlluN   .nworht eb ot  

rof dengised ssalc tnelaviuqe na htiw detnemelppus neeb sah ssalc siht ,5 KDJ esaeler fo sA   esu
 ,daerht elgnis a yb redliuBgnirtS  ehT . redliuBgnirtS   ni desu eb yllareneg dluohs ssalc
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 emas eht fo lla stroppus ti sa ,eno siht ot ecnereferp  smrofrep ti sa ,retsaf si ti tub snoitarepo
.noitazinorhcnys on  

noitpircseD dna rotcurtsnoC  
reffuBgnirtS  )(  

 on htiw reffub gnirts a stcurtsnoC .sretcarahc 61 fo yticapac laitini na dna ti ni sretcarahc  
reffuBgnirtS ( ecneuqeSrahC   )qes  

.ecneuqeSrahC deificeps eht sa sretcarahc emas eht sniatnoc taht reffub gnirts a stcurtsnoC  
reffuBgnirtS tni(   )yticapac  

.yticapac laitini deificeps eht dna ti ni sretcarahc on htiw reffub gnirts a stcurtsnoC  
reffuBgnirtS ( gnirtS   )rts  

ts deificeps eht fo stnetnoc eht ot dezilaitini reffub gnirts a stcurtsnoC .gnir  
 

  

o reffuBgnirtS  

cilbup  )(reffuBgnirtS  

.sretcarahc 61 fo yticapac laitini na dna ti ni sretcarahc on htiw reffub gnirts a stcurtsnoC  

o reffuBgnirtS  

cilbup  tni(reffuBgnirtS  )yticapac  

 deificeps eht dna ti ni sretcarahc on htiw reffub gnirts a stcurtsnoC .yticapac laitini  

:sretemaraP  

 yticapac - .yticapac laitini eht  

:sworhT  

noitpecxEeziSyarrAevitageN  - t ssel si tnemugra yticapac eht fi .0 nah  

o reffuBgnirtS  

cilbup  (reffuBgnirtS gnirtS  )rts  

 yticapac laitini ehT .gnirts deificeps eht fo stnetnoc eht ot dezilaitini reffub gnirts a stcurtsnoC  fo
.tnemugra gnirts eht fo htgnel eht sulp 61 si reffub gnirts eht  

:sretemaraP  

 rts - .reffub eht fo stnetnoc laitini eht  



                                           EE2J dna avaJ decnavdA                                                                     355SC51  

C fo ..tpeD TIBJS ,ES   egaP 101  
 

o reffuBgnirtS  

cilbup  (reffuBgnirtS ecneuqeSrahC  )qes  

 ehT .ecneuqeSrahC deificeps eht sa sretcarahc emas eht sniatnoc taht reffub gnirts a stcurtsnoC
 .tnemugra ecneuqeSrahC eht fo htgnel eht sulp 61 si reffub gnirts eht fo yticapac laitini  

neuqeSrahC deificeps eht fo htgnel eht fI  fo reffub ytpme na neht ,orez ot lauqe ro naht ssel si ec
.denruter si 61 yticapac  

:sretemaraP  

 qes - .ypoc ot ecneuqes eht  

:ecniS  

5.1  

 liateD dohteM  

o htgnel  

cilbup  tni  )(htgnel  

.)tnuoc retcarahc( htgnel eht snruteR  

:yb deificepS  

htgnel  ecafretni ni  ecneuqeSrahC  

:snruteR  

el eht tcejbo siht yb detneserper yltnerruc sretcarahc fo ecneuqes eht fo htgn  

o yticapac  

cilbup  tni  )(yticapac  

 detresni ylwen rof elbaliava egarots fo tnuoma eht si yticapac ehT .yticapac tnerruc eht snruteR
.rucco lliw noitacolla na hcihw dnoyeb ,sretcarahc  

ruteR :sn  

yticapac tnerruc eht  

o yticapaCerusne  

cilbup  diov  tni(yticapaCerusne  )yticapaCmuminim  
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 ssel si yticapac tnerruc eht fI .muminim deificeps eht ot lauqe tsael ta si yticapac eht taht serusnE
erg htiw detacolla si yarra lanretni wen a neht ,tnemugra eht naht  wen ehT .yticapac reta

 :fo regral eht si yticapac  

  .tnemugra yticapaCmuminim ehT  

  .2 sulp ,yticapac dlo eht eciwT  

 ylpmis dna noitca on sekat dohtem siht ,evitisopnon si tnemugra yticapaCmuminim eht fI
cejbo siht no snoitarepo tneuqesbus taht etoN .snruter  woleb yticapac lautca eht ecuder nac t

.ereh detseuqer taht  

:sretemaraP  

 yticapaCmuminim - .yticapac derised muminim eht  

o eziSoTmirt  

cilbup  diov  )(eziSoTmirt  

 yrassecen naht regral si reffub eht fI .ecneuqes retcarahc eht rof desu egarots ecuder ot stpmettA
 ecaps erom emoceb ot deziser eb yam ti neht ,sretcarahc fo ecneuqes tnerruc sti dloh ot

ht tceffa ,ot deriuqer ton si tub ,yam dohtem siht gnillaC .tneiciffe  a yb denruter eulav e
 eht ot llac tneuqesbus )(yticapac  .dohtem  

:ecniS  

5.1  

o htgneLtes  

cilbup  diov  tni(htgneLtes  )htgneLwen  

s retcarahc eht fo htgnel eht steS  ecneuqes retcarahc wen a ot degnahc si ecneuqes ehT .ecneuqe
 xedni evitagennon yreve roF .tnemugra eht yb deificeps si htgnel esohw k  naht ssel

 xedni ta retcarahc eht ,htgneLwen k  retcarahc eht sa emas eht si ecneuqes retcarahc wen eht ni
 xedni ta k eht ni   fi ecneuqes dlo k  ;ecneuqes retcarahc dlo eht fo htgnel eht naht ssel si

' retcarahc llun eht si ti ,esiwrehto \  ssel si tnemugra htgneLwen eht fi ,sdrow rehto nI .'0000u
 .htgnel deificeps eht ot degnahc si htgnel eht ,htgnel tnerruc eht naht  

neLwen eht fI  llun tneiciffus ,htgnel tnerruc eht ot lauqe ro naht retaerg si tnemugra htg
'( sretcarahc \  .tnemugra htgneLwen eht semoceb htgnel taht os dedneppa era )'0000u  

.0 ot lauqe ro naht retaerg eb tsum tnemugra htgneLwen ehT  

:sretemaraP  
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 htgneLwen - tgnel wen eht h 

:sworhT  

noitpecxEsdnuoBfOtuOxednI  - .evitagen si tnemugra htgneLwen eht fi  

:oslA eeS  

)(htgnel  

o tArahc  

cilbup  rahc  tni(tArahc  )xedni  

 ,0 xedni ta si eulav rahc tsrif ehT .xedni deificeps eht ta ecneuqes siht ni eulav rahc eht snruteR
ni ta txen eht  .gnixedni yarra ni sa ,no os dna ,1 xed  

 .ecneuqes siht fo htgnel eht naht ssel dna ,0 ot lauqe ro naht retaerg eb tsum tnemugra xedni ehT  

 a si xedni eht yb deificeps eulav rahc eht fI etagorrus .denruter si eulav etagorrus eht ,  

:yb deificepS  

tArahc  ecafretni ni  ecneuqeSrahC  

:sretemaraP  

 xedni - .eulav rahc derised eht fo xedni eht  

:snruteR  

.xedni deificeps eht ta eulav rahc eht  

:sworhT  

noitpecxEsdnuoBfOtuOxednI  - .)(htgnel ot lauqe ro naht retaerg ro evitagen si xedni fi  

:oslA eeS  

)(htgnel  

o tAtnioPedoc  

cilbup  tni  tni(tAtnioPedoc  )xedni  

 seulav rahc ot srefer xedni ehT .xedni deificeps eht ta )tniop edoc edocinU( retcarahc eht snruteR
 ot 0 morf segnar dna )stinu edoc edocinU( )(htgnel -  .1  
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hgih eht ni si xedni nevig eht ta deificeps eulav rahc eht fI -  si xedni gniwollof eht ,egnar etagorrus
t dna ,ecneuqes siht fo htgnel eht naht ssel wol eht ni si xedni gniwollof eht ta eulav rahc eh -

 si riap etagorrus siht ot gnidnopserroc tniop edoc yratnemelppus eht neht ,egnar etagorrus
.denruter si xedni nevig eht ta eulav rahc eht ,esiwrehtO .denruter  

:sretemaraP  

 xedni - ulav rahc eht ot xedni eht se  

:snruteR  

xedni eht ta retcarahc eht fo eulav tniop edoc eht  

:ecniS  

5.1  

o erofeBtnioPedoc  

cilbup  tni  tni(erofeBtnioPedoc  )xedni  

 rahc ot srefer xedni ehT .xedni deificeps eht erofeb )tniop edoc edocinU( retcarahc eht snruteR
 dna )stinu edoc edocinU( seulav  ot 1 morf segnar )(htgnel  .  

 xedni( ta eulav rahc eht fI - wol eht ni si )1 -  xedni( ,egnar etagorrus -  eht dna ,evitagen ton si )2
 xedni( ta eulav rahc -  si )2 hgih eht ni -  tniop edoc yratnemelppus eht neht ,egnar etagorrus

 xedni ta eulav rahc eht fI .denruter si riap etagorrus eht fo eulav - wol deriapnu na si 1 -
hgih a ro etagorrus - .denruter si eulav etagorrus eht ,etagorrus  

:sretemaraP  

 xedni - niwollof xedni eht denruter eb dluohs taht tniop edoc eht g  

:snruteR  

.xedni nevig eht erofeb eulav tniop edoc edocinU eht  

:ecniS  

5.1  

o tnuoCtnioPedoc  

o cilbup  tni  tni(tnuoCtnioPedoc  ,xednInigeb  

                          tni  )xednIdne  
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 ni stniop edoc edocinU fo rebmun eht snruteR  txet ehT .ecneuqes siht fo egnar txet deificeps eht
 xednIdne xedni ta rahc eht ot sdnetxe dna xednInigeb deificeps eht ta snigeb egnar -  suhT .1

xednIdne si egnar txet eht fo )srahc ni( htgnel eht -  siht nihtiw setagorrus deriapnU .xednInigeb
 tnuoc ecneuqes .hcae tniop edoc eno sa  

:sretemaraP  

 xednInigeb - .egnar txet eht fo rahc tsrif eht ot xedni eht  

 xednIdne - .egnar txet eht fo rahc tsal eht retfa xedni eht  

:snruteR  

egnar txet deificeps eht ni stniop edoc edocinU fo rebmun eht  

:ecniS  

5.1  

o stnioPedoCyBtesffo  

o cilbup  tni  tni(stnioPedoCyBtesffo  ,xedni  

                              tni  )tesffOtnioPedoc  

 tesffOtnioPedoc yb xedni nevig eht morf tesffo si taht ecneuqes siht nihtiw xedni eht snruteR
xedni yb nevig egnar txet eht nihtiw setagorrus deriapnU .stniop edoc   tesffOtnioPedoc dna

.hcae tniop edoc eno sa tnuoc  

:sretemaraP  

 xedni - tesffo eb ot xedni eht  

 tesffOtnioPedoc - stniop edoc ni tesffo eht  

:snruteR  

ecneuqes siht nihtiw xedni eht  

:ecniS  

5.1  

o srahCteg  

o cilbup  diov  tni(srahCteg  ,nigeBcrs  

o                      tni  ,dnEcrs  
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o                      ][rahc  ,tsd  

                     tni  )nigeBtsd  

 tsrif ehT .tsd yarra retcarahc noitanitsed eht otni ecneuqes siht morf deipoc era sretcarahC
etcarahc tsal eht ;nigeBcrs xedni ta si deipoc eb ot retcarahc dnEcrs xedni ta si deipoc eb ot r -

dnEcrs si deipoc eb ot sretcarahc fo rebmun latot ehT .1 -  deipoc era sretcarahc ehT .nigeBcrs
 :xedni ta gnidne dna nigeBtsd xedni ta gnitrats tsd fo yarrabus eht otni  

 

 dnEcrs( + nigebtsd -  )nigeBcrs - 1 

  

:sretemaraP  

geBcrs  ni - .tesffo siht ta gniypoc trats  

 dnEcrs - .tesffo siht ta gniypoc pots  

 tsd - .otni atad eht ypoc ot yarra eht  

 nigeBtsd - .tsd otni tesffo  

:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  :eurt si gniwollof eht fo yna fi  

  evitagen si nigeBcrs  

  evitagen si nigeBtsd  

  .tnemugra dnEcrs eht naht retaerg si tnemugra nigeBcrs eht  

  .)(htgnel.siht naht retaerg si dnEcrs  

 dnEcrs+nigeBtsd -  htgnel.tsd naht retaerg si nigeBcrs  

o tArahCtes  

o cilbup  diov  tni(tArahCtes  ,xedni  

                      rahc  )hc  

 wen a tneserper ot deretla si ecneuqes sihT .hc ot tes si xedni deificeps eht ta retcarahc ehT
citnedi si taht ecneuqes retcarahc  eht sniatnoc ti taht tpecxe ,ecneuqes retcarahc dlo eht ot la

 .xedni noitisop ta hc retcarahc  
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.ecneuqes siht fo htgnel eht naht ssel dna ,0 ot lauqe ro naht retaerg eb tsum tnemugra xedni ehT  

:sretemaraP  

 xedni - .yfidom ot retcarahc eht fo xedni eht  

 hc - .retcarahc wen eht  

:sworhT  

noitpecxEsdnuoBfOtuOxednI  - .)(htgnel ot lauqe ro naht retaerg ro evitagen si xedni fi  

:oslA eeS  

)(htgnel  

o dneppa  

cilbup  reffuBgnirtS  (dneppa tcejbO  )jbo  

 .tnemugra tcejbO eht fo noitatneserper gnirts eht sdneppA  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)tcejbO(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 jbo - .tcejbO na  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  reffuBgnirtS  (dneppa gnirtS  )rts  

ceps eht sdneppA  .ecneuqes retcarahc siht ot gnirts deifi  

 siht fo htgnel eht gnisaercni ,redro ni ,dedneppa era tnemugra gnirtS eht fo sretcarahc ehT
 era "llun" sretcarahc ruof eht neht ,llun si rts fI .tnemugra eht fo htgnel eht yb ecneuqes

 .dedneppa  

 teL n htgnel eht eb   nehT .dohtem dneppa eht fo noitucexe ot roirp tsuj ecneuqes retcarahc siht fo
 xedni ta retcarahc eht k  xedni ta retcarahc eht ot lauqe si ecneuqes retcarahc wen eht ni k  ni

 fi ,ecneuqes retcarahc dlo eht k  naht ssel si n ahc eht ot lauqe si ti ,esiwrehto ;  xedni ta retcar k-
n .rts tnemugra eht ni  
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:sretemaraP  

 rts - .gnirts a  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  reffuBgnirtS  (dneppa reffuBgnirtS  )bs  

 .ecneuqes siht ot reffuBgnirtS deificeps eht sdneppA  

tnoc eht ot ,redro ni ,dedneppa era tnemugra reffuBgnirtS eht fo sretcarahc ehT  siht fo stne
 si bs fI .tnemugra eht fo htgnel eht yb reffuBgnirtS siht fo htgnel eht gnisaercni ,reffuBgnirtS

 .reffuBgnirtS siht ot dedneppa era "llun" sretcarahc ruof eht neht ,llun  

 teL n  ni deniatnoc eno eht ,ecneuqes retcarahc dlo eht fo htgnel eht eb  roirp tsuj reffuBgnirtS eht
 xedni ta retcarahc eht nehT .dohtem dneppa eht fo noitucexe ot k  retcarahc wen eht ni

 xedni ta retcarahc eht ot lauqe si ecneuqes k  fi ,ecneuqes retcarahc dlo eht ni k  naht ssel si n  ;
i ta retcarahc eht ot lauqe si ti ,esiwrehto  xedn k-n  .bs tnemugra eht ni  

 ecruos eht no ezinorhcnys ton seod tub ,tcejbo noitanitsed eht ,siht no sezinorhcnys dohtem sihT
.)bs(  

:sretemaraP  

 bs - .dneppa ot reffuBgnirtS eht  

:snruteR  

.tcejbo siht ot ecnerefer a  

:ecniS  

4.1  

o dneppa  

cilbup  reffuBgnirtS  (dneppa ecneuqeSrahC  )s  

 .ecneuqes siht ot ecneuqeSrahC deificeps eht sdneppA  

 fo htgnel eht gnisaercni ,redro ni ,dedneppa era tnemugra ecneuqeSrahC eht fo sretcarahc ehT
 .tnemugra eht fo htgnel eht yb ecneuqes siht  
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 na erew ti fi sa emas eht yltcaxe si dohtem siht fo tluser ehT  ,0 ,s(dneppa.siht fo noitacovni
 ;))(htgnel.s  

 ecruos eht no ezinorhcnys ton seod tub ,tcejbo noitanitsed eht ,siht no sezinorhcnys dohtem sihT
 .)s(  

.dedneppa era "llun" sretcarahc ruof eht neht ,llun si s fI  

:yb deificepS  

dneppa  ecafretni ni  elbadneppA  

:sretemaraP  

 s - neuqeSrahC eht .dneppa ot ec  

:snruteR  

.tcejbo siht ot ecnerefer a  

:ecniS  

5.1  

o dneppa  

o cilbup  reffuBgnirtS  (dneppa ecneuqeSrahC  ,s  

o                            tni  ,trats  

                           tni  )dne  

 .ecneuqes siht ot ecneuqeSrahC deificeps eht fo ecneuqesbus a sdneppA  

trats ,s tnemugra eht fo sretcarahC  siht fo stnetnoc eht ot ,redro ni ,dedneppa era ,trats xedni ta gni
 eht yb desaercni si ecneuqes siht fo htgnel ehT .dne xedni )evisulcxe( eht ot pu ecneuqes

 dne fo eulav -  .trats  

 teL n  nehT .dohtem dneppa eht fo noitucexe ot roirp tsuj ecneuqes retcarahc siht fo htgnel eht eb
 xedni ta retcarahc eht k  xedni ta retcarahc eht ot lauqe semoceb ecneuqes retcarahc siht ni k  ni

 fi ,ecneuqes siht k  naht ssel si n  eht ot lauqe si ti ,esiwrehto ;  xedni ta retcarahc trats+k -n  eht ni
 .s tnemugra  

 gniniatnoc ecneuqes a saw retemarap s eht fi sa sretcarahc sdneppa dohtem siht neht ,llun si s fI
."llun" sretcarahc ruof eht  

:yb deificepS  
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dneppa  ecafretni ni  pA elbadnep  

:sretemaraP  

 s - .dneppa ot ecneuqes eht  

 trats - .dedneppa eb ot ecneuqesbus eht fo xedni gnitrats eht  

 dne - .dedneppa eb ot ecneuqesbus eht fo xedni dne eht  

:snruteR  

.tcejbo siht ot ecnerefer a  

:sworhT  

noitpecxEsdnuoBfOtuOxednI  -  retaerg si dne ro dne naht retaerg si trats ro ,evitagen si trats fi
)(htgnel.s naht  

:ecniS  

5.1  

o dneppa  

cilbup  reffuBgnirtS  ][rahc(dneppa  )rts  

 .ecneuqes siht ot tnemugra yarra rahc eht fo noitatneserper gnirts eht sdneppA  

o stnetnoc eht ot ,redro ni ,dedneppa era tnemugra yarra eht fo sretcarahc ehT  .ecneuqes siht f
 .tnemugra eht fo htgnel eht yb sesaercni ecneuqes siht fo htgnel ehT  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)][rahc(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 rts - .dedneppa eb ot sretcarahc eht  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

o cilbup  reffuBgnirtS  ][rahc(dneppa  ,rts  

o                            tni  ,tesffo  
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                           tni  )nel  

 .ecneuqes siht ot tnemugra yarra rahc eht fo yarrabus a fo noitatneserper gnirts eht sdneppA  

 ot ,redro ni ,dedneppa era ,tesffo xedni ta gnitrats ,rts yarra rahc eht fo sretcarahC  fo stnetnoc eht
 .nel fo eulav eht yb sesaercni ecneuqes siht fo htgnel ehT .ecneuqes siht  

 dohtem eht yb gnirts a ot detrevnoc erew stnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)tni,tni,][rahc(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   siht ot

.ecneuqes retcarahc  

:sretemaraP  

 rts - .dedneppa eb ot sretcarahc eht  

 tesffo - .dneppa ot rahc tsrif eht fo xedni eht  

 nel - .dneppa ot srahc fo rebmun eht  

:snruteR  

.tcejbo siht ot ecnerefer a  

:sworhT  

noitpecxEsdnuoBfOtuOxednI  - htgnel.rts > nel+tesffo ro 0 < nel ro 0 < tesffo fi  

o dneppa  

cilbup  reffuBgnirtS  naeloob(dneppa  )b  

 .ecneuqes eht ot tnemugra naeloob eht fo noitatneserper gnirts eht sdneppA  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)naeloob(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa  t ot  retcarahc sih

.ecneuqes  

:sretemaraP  

 b - .naeloob a  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  reffuBgnirtS  rahc(dneppa  )c  
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 .ecneuqes siht ot tnemugra rahc eht fo noitatneserper gnirts eht sdneppA  

 sesaercni ecneuqes siht fo htgnel ehT .ecneuqes siht fo stnetnoc eht ot dedneppa si tnemugra ehT
 .1 yb  

yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT   dohtem eht
)rahc(fOeulav.gnirtS  neht erew gnirts taht ni retcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:yb deificepS  

dneppa  ecafretni ni  elbadneppA  

:sretemaraP  

 c - .rahc a  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  nirtS reffuBg  tni(dneppa  )i  

 .ecneuqes siht ot tnemugra tni eht fo noitatneserper gnirts eht sdneppA  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)tni(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 i - .tni na  

:snruteR  

.tcejbo siht ot ecnerefer a  

o tnioPedoCdneppa  

cilbup  reffuBgnirtS  tni(tnioPedoCdneppa  )tnioPedoc  

o noitatneserper gnirts eht sdneppA  .ecneuqes siht ot tnemugra tnioPedoc eht f  

 sesaercni ecneuqes siht fo htgnel ehT .ecneuqes siht fo stnetnoc eht ot dedneppa si tnemugra ehT
 yb c.retcarahC )tnioPedoc(tnuoCrah  .  
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 dohtem eht yb yarra rahc a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)tni(srahCot.retcarahC   retcarahc eht dna  neht erew yarra taht ni dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 tnioPedoc - tniop edoc edocinU a  

:snruteR  

.tcejbo siht ot ecnerefer a  

:ecniS  

5.1  

o dneppa  

cilbup  reffuBgnirtS  gnol(dneppa  )gnl  

 .ecneuqes siht ot tnemugra gnol eht fo noitatneserper gnirts eht sdneppA  

caxe si tceffe llarevo ehT  dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa ylt
)gnol(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 gnl - .gnol a  

:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  reffuBgnirtS  taolf(dneppa  )f  

 .ecneuqes siht ot tnemugra taolf eht fo noitatneserper gnirts eht sdneppA  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)taolf(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

:sretemaraP  

 f - .taolf a  
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:snruteR  

.tcejbo siht ot ecnerefer a  

o dneppa  

cilbup  reffuBgnirtS  elbuod(dneppa  )d  

 .ecneuqes siht ot tnemugra elbuod eht fo noitatneserper gnirts eht sdneppA  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra eht fi sa yltcaxe si tceffe llarevo ehT
)elbuod(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , dedneppa   retcarahc siht ot

.ecneuqes  

sretemaraP : 

 d - .elbuod a  

:snruteR  

.tcejbo siht ot ecnerefer a  

o eteled  

o cilbup  reffuBgnirtS  tni(eteled  ,trats  

                           tni  )dne  

 eht sevomeR  trats deificeps eht ta snigeb gnirtsbus ehT .ecneuqes siht fo gnirtsbus a ni sretcarahc
 dne xedni ta retcarahc eht ot sdnetxe dna -  retcarahc hcus on fi ecneuqes eht fo dne eht ot ro 1

.edam era segnahc on ,dne ot lauqe si trats fI .stsixe  

:sretemaraP  

rats  t - .evisulcni ,xedni gninnigeb ehT  

 dne - .evisulcxe ,xedni gnidne ehT  

:snruteR  

.tcejbo sihT  

:sworhT  

tpecxEsdnuoBfOtuOxednIgnirtS noi  -  naht retaerg ro ,)(htgnel naht retaerg ,evitagen si trats fi
.dne  

:ecniS  
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2.1  

o tArahCeteled  

cilbup  reffuBgnirtS  tni(tArahCeteled  )xedni  

 sevomeR  eno yb denetrohs si ecneuqes sihT .ecneuqes siht ni noitisop deificeps eht ta rahc eht
 .rahc  

 ton seod dohtem siht ,retcarahc yratnemelppus a si xedni nevig eht ta retcarahc eht fI :etoN
ahc yratnemelppus fo gnildnah tcerroc fI .retcarahc eritne eht evomer  ,deriuqer si sretcar

 gnillac yb evomer ot srahc fo rebmun eht enimreted
.ecneuqes siht si ecneuqeSsiht erehw ,))xedni(tAtnioPedoc.ecneuqeSsiht(tnuoCrahc.retcarahC  

:sretemaraP  

 xedni - evomer ot rahc fo xednI  

:snruteR  

.tcejbo sihT  

:sworhT  

noitpecxEsdnuoBfOtuOxednIgnirtS  - .)(htgnel ot lauqe ro naht retaerg ro evitagen si xedni eht fi  

:ecniS  

2.1  

o ecalper  

o cilbup  reffuBgnirtS  tni(ecalper  ,trats  

o                             tni  ,dne  

                            gnirtS  )rts  

 .gnirtS deificeps eht ni sretcarahc htiw ecneuqes siht fo gnirtsbus a ni sretcarahc eht secalpeR
 dne xedni ta retcarahc eht ot sdnetxe dna trats deificeps eht ta snigeb gnirtsbus ehT -  ot ro 1

 dne eht  era gnirtsbus eht ni sretcarahc eht tsriF .stsixe retcarahc hcus on fi ecneuqes eht fo
 ot denehtgnel eb lliw ecneuqes sihT( .trats ta detresni si gnirtS deificeps eht neht dna devomer

).yrassecen fi gnirtS deificeps eht etadommocca  

:sretemaraP  

 trats -  ehT .evisulcni ,xedni gninnigeb  
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 dne - .evisulcxe ,xedni gnidne ehT  

 rts - .stnetnoc suoiverp ecalper lliw taht gnirtS  

:snruteR  

.tcejbo sihT  

:sworhT  

noitpecxEsdnuoBfOtuOxednIgnirtS  -  naht retaerg ro ,)(htgnel naht retaerg ,evitagen si trats fi
.dne  

:ecniS  

2.1  

o gnirtsbus  

cilbup  gnirtS  tni(gnirtsbus  )trats  

 siht ni deniatnoc yltnerruc sretcarahc fo ecneuqesbus a sniatnoc taht gnirtS wen a snruteR
 siht fo dne eht ot sdnetxe dna xedni deificeps eht ta snigeb gnirtsbus ehT .ecneuqes retcarahc

.ecneuqes  

:sretemaraP  

 trats - edni gninnigeb ehT .evisulcni ,x  

:snruteR  

.gnirts wen ehT  

:sworhT  

noitpecxEsdnuoBfOtuOxednIgnirtS  -  eht naht retaerg ro ,orez naht ssel si trats fi  siht fo htgnel
.tcejbo  

:ecniS  

2.1  

o ecneuqeSbus  

o cilbup  ecneuqeSrahC  tni(ecneuqeSbus  ,trats  

                                tni  )dne  

 wen a snruteR  .ecneuqes siht fo ecneuqesbus a si taht ecneuqes retcarahc  
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 mrof eht fo dohtem siht fo noitacovni nA  

 

 )dne;psbn&,nigeb(ecneuqeSbus.bs  

 noitacovni eht sa yaw emas eht yltcaxe ni sevaheb  

 

 )dne;psbn&,nigeb(gnirtsbus.bs  

 siht taht os dedivorp si dohtem sihT  eht tnemelpmi nac ssalc ecneuqeSrahC  .ecafretni  

:yb deificepS  

ecneuqeSbus  ecafretni ni  cneuqeSrahC e 

:sretemaraP  

 trats - .evisulcni ,xedni trats eht  

 dne - .evisulcxe ,xedni dne eht  

:snruteR  

.ecneuqesbus deificeps eht  

:sworhT  

OtuOxednI noitpecxEsdnuoBf  -  fi ro ,)(htgnel naht retaerg si dne fi ,evitagen era dne ro trats fi
dne naht retaerg si trats  

:ecniS  

4.1  

o gnirtsbus  

o cilbup  gnirtS  tsbus tni(gnir  ,trats  

                        tni  )dne  

 siht ni deniatnoc yltnerruc sretcarahc fo ecneuqesbus a sniatnoc taht gnirtS wen a snruteR
 dne xedni ta retcarahc eht ot sdnetxe dna trats deificeps eht ta snigeb gnirtsbus ehT .ecneuqes

- .1  

:sretemaraP  
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ats  tr - .evisulcni ,xedni gninnigeb ehT  

 dne - .evisulcxe ,xedni gnidne ehT  

:snruteR  

.gnirts wen ehT  

:sworhT  

xEsdnuoBfOtuOxednIgnirtS noitpec  -  trats ro ,)(htgnel naht retaerg ro evitagen era dne ro trats fi
.dne naht retaerg si  

:ecniS  

2.1  

o tresni  

o cilbup  reffuBgnirtS  tni(tresni  ,xedni  

o                            ][rahc  ,rts  

o                            tni  ,tesffo  

                           tni  )nel  

 ehT .ecneuqes siht otni tnemugra yarra rts eht fo yarrabus a fo noitatneserper gnirts eht stresnI
ps eht ta snigeb yarrabus  yarrabus eht fo sretcarahc ehT .srahc nel sdnetxe dna tesffo deifice

 ecneuqes siht fo htgnel ehT .xedni yb detacidni noitisop eht ta ecneuqes siht otni detresni era
.srahc nel yb sesaercni  

:sretemaraP  

 xedni - .yarrabus tresni ot hcihw ta noitisop  

 rts - c A .yarra rah  

 tesffo - .detresni eb ot yarrabus ni rahc tsrif eht fo xedni eht  

 nel - .detresni eb ot yarrabus eht ni srahc fo rebmun eht  

:snruteR  

tcejbo sihT  

:sworhT  
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noitpecxEsdnuoBfOtuOxednIgnirtS  -  nel ro tesffo ro ,)(htgnel naht retaerg ro evitagen si xedni fi
.htgnel.rts naht retaerg si )nel+tesffo( ro ,evitagen era  

:ecniS  

2.1  

o tresni  

o cilbup  reffuBgnirtS  tni(tresni  ,tesffo  

                           tcejbO  )jbo  

 .ecneuqes retcarahc siht otni tnemugra tcejbO eht fo noitatneserper gnirts eht stresnI  

 dohtem eht yb gnirts a ot detrevnoc erew tnemugra dnoces eht fi sa yltcaxe si tceffe llarevo ehT
)tcejbO(fOeulav.gnirtS  neht erew gnirts taht fo sretcarahc eht dna , detresni   retcarahc siht otni

 .tesffo detacidni eht ta ecneuqes  

 eht ot lauqe ro naht ssel dna ,0 ot lauqe ro naht retaerg eb tsum tnemugra tesffo ehT htgnel   siht fo
.ecneuqes  

:sretemaraP  

 tesffo - .tesffo eht  

 jbo - .tcejbO na  

:snruteR  

.tcejbo siht ot ecnerefer a  

:sworhT  

noitpecxEsdnuoBfOtuOxednIgnirtS  - .dilavni si tesffo eht fi  
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M ELUDO  - 4 

STELVRES  
 

beW ot noitcudortnI  

 

 sdnes yllausu ti ,tseuqer a srewsna revres a nehW .revres bew ot stseuqer ekam stneilc bew ehT

(tnetnoc fo epyt emos EMIM -  bew sesu tneilc ehT .tneilc eht ot )egnahcxE liaM tenretnI esoprup itluM

 fo tes a htiw resworb eht ot esnopser sdnes netfo revres ehT .revres eht ot tseuqer dnes ot resworb

)egaugnaL pukraM txeTrepyH(LMTH ni nettirw snoitcurtsni  

 
 ,stelvreS erofeB )ecafretnI yawetaG nommoC(IGC   .snoitacilppa bew etaerc ot desu saw gnimmargorp

: skrow margorp IGC a woh s'ereH  

 

smargorp IGC fo skcabwarD  

 .llehs SO nwo rieht ni etucexe smargorp IGC esuaceb emit ensopser hgiH  

 .elbalacs ton si IGC  

 awla ton era smargorp IGC tcejbo ro eruces sy - .detneiro  

 .tnedneped mroftalP si tI  

 

 nuS neht dnA .snoitulos IGC retteb rof gnikool detrats srepoleved ,segatnavdasid eseht fo esuaceB

 depoleved smetsysorciM telvreS  .noitulos a sa  

 

 telvreS  
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telvreS   bew cimanyd setareneg dna edis revres ta sediser( noitacilppa bew etaerc ot desu si ygolonhcet

.)egap  

.txetnoc eht no gnidneped ,syaw ynam ni debircsed eb nac telvreS  

 .margorp edis revres si telvreS  

 salc dna secafretni ynam sedivorp taht IPA na si telvreS .ses  

 .egap bew cimanyd etaerc ot revres eht no deyolped si taht tnenopmoc bew a si telvreS  

 

stelvreS gnisu fo segatnavdA  

.1  :ecnamrofrep retteb  .ssecorp ton tseuqer hcae rof daerht a setaerc ti esuaceb  

.2   :ytilibatroP tnednepedni mroftalp era stelvreS  .egaugnal avaj sesu ti esuaceb  

.3  :tsuboR   egabrag ,kael yromem tuoba yrrow ot deen t'nod ew os MVJ yb deganam era stelvreS

.cte noitcelloc  

.4  :eruceS  MVJ edisni snur dna detneiro tcejbo era stelvres . 

.5  .elbalacs era stelvreS  

 

 telvreS a fo elcyC efiL  

tnoc bew ehT ecnatsni telvres a fo elcyc efil eht sniatniam renia  

 
.1   : ssalC telvreS gnidaoL   deviecer si telvres eht rof tseuqer tsrif nehw dedaol si ssalc telvreS A

.reniatnoC beW eht yb  

.2  : noitaerc ecnatsni telvreS  reniatnoC beW ,dedaol si ssalc telvreS eht retfA  ecnatsni eht setaerc

.elcyc efil eht ni ecno ylno detaerc si ecnatsni telvreS .ti fo  

.3  : dohtem )(tini eht ot llaC   ot ecnatsni telvres no reniatnoC beW eht yb dellac si dohtem )(tini

 .telvres eht ezilaitini  

 diov cilbup tini vreS sworht )gifnoc gifnoCtelvreS( noitpecxEtel  
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.4  : dohtem )(ecivres eht ot llaC   rof tseuqer eht emit hcae dohtem )(ecivres eht llac sreniatnoc ehT

 tno desab sohtem )(tsoPod ro )(teGod eht llac neht lliw dohtem )(ecivres ehT .deviecer si telvres

rp ni denialpxe sa ,tseuqer PTTH eht fo epyt he  .snossel suoive  

 diov cilbup ecivres  ,noitpecxEtelvreS sworht )esnopser esnopseRtelvreS ,tseuqer tseuqeRtelvreS(

noitpecxEOI  

.5  :dohtem )(yortsed ot llaC   telvres gnivomer erofeb dohtem )(yortsed eht llac reniatnoC beW ehT

naelc rof ecnahc a ti gnivig ,ecnatsni .ytivitca pu  

 

revres tacmot gnisu noitacilppA telvreS etaerC ot spetS  

 nommoc era spets esehT .spets denoitnem woleb eht wollof ot deen uoy noitacilppa telvreS a etaerc oT

cmoT ehcapA .revres tacmoT ehcapA gnisu era ew elpmaxe ruo nI .revres beW eht lla rof  nepo na si ta

 ruoy rof erutcurts yrotcerid etaerC .ygolonhcet PSJ dna stelvres gnitset rof revres bew ecruos

.noitacilppa  

.1  .noitacilppa ruoy rof erutcurts yrotcerid etaerC  

.2  telvreS a etaerC  

.3  telvreS eht elipmoC  

.4  itacilppa ruoy rof rotpircseD tnemeyolpeD etaerC no  

.5  noitacilppa eht yolped dna revres eht tratS  

.6   

erutcurtS yrotceriD eht gnitaerC .1  

 telvres a etaerc ot dewollof eb tsum taht erutcurts yrotcerid euqinu a senifed metsysorciM nuS

 .noitacilppa  
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gnitaerC .2   telvreS a  

 

.telvres a etaerc ot syaw tnereffid eerht era erehT  

  gnidnetxe yB telvreSpttH  ssalc  

  gnidnetxe yB telvreScireneG  ssalc  

  gnitnemelpmi yB telvreS  ecafretni  

 

;*.telvres.xavaj tropmi  

;*.ptth.telvres.xavaj tropmi  

;*.oi.avaj tropmi  

 

 gnidnetxe // telvreSpttH  ssalc  

 

 sdnetxe telvreSyM cilbup telvreSpttH  

{ 

  diov cilbup teGod  )esnopser ensopseRtelvreSpttH,tseuqer tseuqeRtelvreSpttH(  

                     noitpecxEtelvreS sworht  

 { 

    ;)"lmth/txet"(epyTtnetnoCtes.esnopser epyt tnetnoc tes //  

   teg//  eht  maerts  ot  etirw  eht  atad   

 erutcurts yrotcerid evoba eht etaerC
 edisni ehcapA - tacmoT \ sppabew  

 .yrotcerid  

 ssc ,segami(selif citats ,LMTH llA
 rednu yltcerid tpek era )cte  beW

noitacilppa   .redlof  

 tpek era sessalc telvreS eht lla elihW
 edisni sessalc  .redlof  

 ehT lmx.bew   tnemeyolped(
 rednu tpek si elif )rotpircsed BEW - FNI  

.redlof   
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    ;)(retirWteg.esnopser = tuo retirWtnirP tcejbo retirwtnirp etaerc //  

    ;)">1h/<sredaeR olleH>1h<"(nltnirp.tuo resworb bew tneilc no tnetnoc ru tnirp //  

   } 

} 

 sa ti evas dna edoc evoba etirW avaj.telvreSyM   ereht morf ti elipmoC .CP ruoy no erehwyna

 otni elif ssalc eht etsap dna BEW - /sessalc/FNI   edisni etaerc ot evah uoy taht yrotcerid

sppabew/tacmoT  .yrotcerid  

-------------------------------------------------------------------------------------------------- -------------------

----------------  

;*.telvres.xavaj tropmi  

;*.oi.avaj tropmi  

 

 gnidnetxe // telvreScireneG  ssalc  

 

 sdnetxe telvreSyM cilbup telvreScireneG  

{ 

  diov cilbup ecivres   )esnopser esnopseRtelvreS,tseuqer tseuqeRtelvreS(  

      {noitpecxEtelvreS,noitpecxEOI sworht  

 { 

    ;)"lmth/txet"(epyTtnetnoCtes.esnopser epyt tnetnoc tes //  

   teg//  eht  maerts  ot  etirw  eht  atad   

    ;)(retirWteg.esnopser = tuo retirWtnirP tcejbo retirwtnirp etaerc //  

    ;)">1h/<sredaeR olleH>1h<"(nltnirp.tuo resworb bew tneilc no tnetnoc ru tnirp //  

   } 

} 

 

telvreS a gnilipmoC .3  

 ehcapA nI .selif RAJ tnereffid eriuqer srevres tnereffiD .deriuqer si elif RAJ a telvreS a elipmoc oT

 revres tacmoT telvres - raj.ipa   .ssalc telvres a elipmoc ot deriuqer si elif  

 

 daolnwoD  � telvres - raj.ipa   .elif  

telvres eht etsaP  � - avaJ edisni elif raj.ipa \ kdj \ erj \ bil \ .yrotcerid txe  
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 :ETON  otni elif ssalc eht etsap ot evah lliw uoy ssalc telvreS ruoy gnilipmoc retfA BEW - /sessalc/FNI  

.yrotcerid  

 

rotpircseD tnemyolpeD etaerC .4  

eD )DD(rotpircseD tnemyolp   dna stelvreS nur ot reniatnoC beW yb desu si taht tnemucod LMX na si

.segap PSJ  

elif lmx.bew  

 

    bew< -   >ppa  

             >telvres<  

      telvres< - telvres/< telvreSyM >eman -   >eman  

      telvres< - telvres/< telvreSyM >ssalc -   >ssalc  

       >telvres/<  

 

          telvres< -   >gnippam  

      telvres< - telvres/< telvreSyM >eman -   >eman  

      lru< - />nrettap olleh lru/< -   >nrettap  

     telvres/< -   >gnippam  

     bew/< -   >ppa  

 

emit tsrif eht rof revreS tacmoT gnitratS .5  

EMOH_ERJ ro EMOH_AVAJ tes  .)revres trats ot deriuqer si tI( elbairav tnemnorivne ni  

 seitreporp retupmoC yM ot oG -  selbairav tnemnorivne neht bat decnavda no kcilC > -  no kcilC >

 elbairav resu fo bat wen eht -  ni redlof kdj fo htap eht etsap dna eman elbairav ni EMOH_AVAJ etirW >

rav  eulav elbai - ko >  

 

noitacilppA telvreS nuR  

 epyt dna resworB nepO /tsriF/0808:tsohlacol:ptth olleh  

 

IPA telvreS  
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 ,ecafretni dna sessalc tnatropmi eht lla setaluspacne taht segakcap tnatropmi owt fo stsisnoc IPA telvreS

 : yleman  

.1  telvres.xavaj ;*.  

 

SECAFRETNI  SESSALC  

telvreS  maertStupnItelvreS  

txetnoCtelvreS  maertStuptuOtelvreS  

gifnoCtelvreS  noitpecxEtelvreS  

tseuqeRtelvreS  noitpecxEelbaliavanU  

esnopseRtelvreS  telvreScireneG  

 

 

yrammuS ecafretnI  

telvreS  .tnemelpmi tsum stelvres lla taht sdohtem senifeD  

tseuqeRtelvreS  .telvres a ot noitamrofni tseuqer tneilc edivorp ot tcejbo na senifeD  

esnopseRtelvreS  tneilc eht ot esnopser a gnidnes ni telvres a tsissa ot tcejbo na senifeD . 

gifnoCtelvreS  

rofni ssap ot reniatnoc telvres a yb desu tcejbo noitarugifnoc telvres A  a ot noitam

.noitazilaitini gnirud telvres  

txetnoCtelvreS  

taht sdohtem fo tes a senifeD   telvres sti htiw etacinummoc ot sesu telvres a

 etirw ro ,stseuqer hctapsid ,elif a fo epyt EMIM eht teg ot ,elpmaxe rof ,reniatnoc

.elif gol a ot  
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telvreS ecafretnI  

 
 

 tseuqeRtelvreS ecafretnI  
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  ecafretnI esnopseRtelvreS  

 
 

  ecafretnI gifnoCtelvreS  

 
 

  ecafretnI txetnoCtelvreS  
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yrammuS ssalC  

telvreScireneG  locotorp ,cireneg a senifeD - .telvres tnednepedni  

maertStupnItelvreS  

,tseuqer tneilc a morf atad yranib gnidaer rof maerts tupni na sedivorP  

 tneiciffe na gnidulcni eniLdaer  .emit a ta enil eno atad gnidaer rof dohtem  

uOtelvreS maertStupt  .tneilc eht ot atad yranib gnidnes rof maerts tuptuo na sedivorP  

tpecxEtelvreS noi  .ytluciffid sretnuocne ti nehw worht nac telvres a noitpecxe lareneg a senifeD  

noitpecxEelbaliavanU  
 si ti taht etacidni ot sworht retlif ro telvres a taht noitpecxe na senifeD

.elbaliavanu yliraropmet ro yltnenamrep  

 

 telvreScireneG ssalC  

tcejbO.gnal.avaj  

  telvreScireneG.telvres.xavaj  

:secafretnI detnemelpmI llA     telvreS  , gifnoCtelvreS  

 

maertStupnItelvreS ssalC  

tcejbO.gnal.avaj  

  maertStupnI.oi.avaj  

      maertStupnItelvreS.telvres.xavaj  

yrammuS dohteM  

 tni  eniLdaer ][etyb(  tni ,b  tni ,ffo  )nel   

          .emit a ta enil eno ,maerts tupni eht sdaeR  

 

 ssalC maertStuptuOtelvreS  

yrammuS dohteM  

diov  nltnirp )(  

diov  tnirp gnirtS.gnal.avaj(  )s   

           a setirW gnirtS  nruter egairrac a tuohtiw ,tneilc eht ot - retcarahc )FLRC( deef enil   ta

.dne eht  
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diov  nltnirp )(   

          nruter egairrac a setirW - .tneilc eht ot )FLRC( deef enil  

 diov  nltnirp gnirtS.gnal.avaj(  )s   

           a setirW gnirtS  nruter egairrac a yb dewollof ,tneilc eht ot - .)FLRC( deef enil  

 

.2  ptth.telvres.xavaj ;*.  

 

                                       SESSALC

SECAFRETNI  

eikooC  tseuqeRtelvreSpttH  

telvreSpttH  esnopseRtelvreSpttH  

tnevEgnidniBnoisseSpttH  noisseSpttH  

   

yrammuS ecafretnI  

tseuqeRtelvreSpttH  

 eht sdnetxE tseuqeRtelvreS   rof noitamrofni tseuqer edivorp ot ecafretni

.stelvres PTTH  

esnopseRtelvreSpttH  

 eht sdnetxE esnopseRtelvreS  PTTH edivorp ot ecafretni -  cificeps

.esnopser a gnidnes ni ytilanoitcnuf  

noisseSpttH  

a sedivorP   ro tseuqer egap eno naht erom ssorca resu a yfitnedi ot yaw

.resu taht tuoba noitamrofni erots ot dna etis beW a ot tisiv  
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 ecafretnI esnopseRtelvreSpttH  
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 ecafretnI tseuqeRtelvreSpttH  
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  ecafretnI noisseSpttH

 
 

yrammuS ssalC  

eikooC  

 beW a ot telvres a yb tnes noitamrofni fo tnuoma llams a ,eikooc a setaerC

 retal dna ,resworb eht yb devas ,resworb .revres eht ot kcab tnes  

telvreSpttH  

 telvres PTTH na etaerc ot dessalcbus eb ot ssalc tcartsba na sedivorP

 rof elbatius .etis beW a  

tnevEgnidniBnoisseSpttH  

 stnemelpmi taht tcejbo na ot tnes rehtie era epyt siht fo stnevE

renetsiLgnidniBnoisseSpttH   ro ,noisses a morf dnuobnu ro dnuob si ti nehw

 a ot renetsiLetubirttAnoisseSpttH   eht ni derugifnoc neeb sah taht

ecalper ro dnuobnu ,dnuob si etubirtta yna nehw rotpircsed tnemyolped  ni d

.noisses a  

tnevEnoisseSpttH  

 snoisses ot segnahc rof snoitacifiton tneve gnitneserper ssalc eht si sihT

 nihtiw .noitacilppa bew a  
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eikooC  ssalC  
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 ssalC telvreSpttH

 
 

 

  ssalC tnevEgnidniBnoisseSpttH  

yrammuS dohteM  

 gnirtS.gnal.avaj  emaNteg )(   

       eht morf dnuobnu ro ot dnuob si etubirtta eht hcihw htiw eman eht snruteR

.noisses  

 noisseSpttH  noisseSteg )(   

          .degnahc taht noisses eht nruteR  

 tcejbO.gnal.avaj  eulaVteg )(   



                                                                          EE2J dna avaJ decnavdA                                      355SC51  
 

C fo .tpeD TIBJS ,ES   egaP 631  
 

          .decalper ro devomer ,dedda neeb sah taht etubirtta eht fo eulav eht snruteR  

 

  ssalC tnevEnoisseSpttH  

yrammuS dohteM  

 noisseSpttH  noisseSteg )(   

          .degnahc taht noisses eht nruteR  

 
 

gnidaeR  sretemarap telvreS  

 a ot dessap si retemarap a woh wohs lliw ew ,elpmaxe siht nI  

lmth.xedni  

"=dohtem mrof< tsop >"kcehc"=noitca "  

  "resu"=eman "txet"=epyt tupni< emaN > 

 >"timbus"=eulav "timbus"=epyt tupni<  

>mrof/<  

 

 avaj.telvreSyM  

 ssalc cilbup telvreSyM  sdnetxe  { telvreSpttH  

 

   diov detcetorp tsoPod )esnopser ,tseuqer( { 

       epyt tnetnoc tes // ...   . . .  

             gnirtS resu ;)"resu"(retemaraPteg.tseuqer=  

   

            ;)">2h/<"+resu+" emocleW >2h<"(nltnirp.tuo  

    } 

} 

:ETON  tni teg ot gnirts snruter ) (retemaraPteg  eulav   esu   

      ;)”gnits“(tnIesrap.regetnI   
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gnildnaH  esnopseR dna tseuqer PTTH  

 

 eldnah taht sdohtem suoirav sedivorp ssalc telvreSpttH .tseuqer PTTH fo sepyt suoirav  

 telvres A  :eseht fo eno yllausu ,dohtem eno tsael ta edirrevo tsum yllacipyt  

  stseuqer TEG PTTH stroppus telvres eht fi ,teGod  

  stseuqer TSOP PTTH rof ,tsoPod  

  stseuqer TUP PTTH rof ,tuPod  

  stseuqer ETELED PTTH rof ,eteleDod  

 

.tupni mrof gnildnah nehw desu ylnommoc era sdohtem TSOP dna TEG  

.tseuqer teG si tseuqer a tluafed yB :ETON  

stseuqer TSOP dna TEG neewteb ecnereffiD  

tseuqeR TEG  tseuqeR TSOP  

revres eht ot redaeh ni tnes si ataD  ydob tseuqer eht ni tnes si ataD  

 teG atad fo tnuoma detimil ylno dnes nac tseuqer  .tnes eb nac atad fo tnuoma egraL  

 desopxe si atad esuaceb deruces ton si tseuqer teG

LRU ni  

 desopxe ton si atad esuaceb deruces si tseuqer tsoP

.LRU ni  

noisseS  

 

noisseS   .emit fo lavretni ralucitrap a snaem ylpmis gnikcarT noisseS   etats niatniam ot yaw a si

 sa nwonk osla si tI .resu na fo )atad( tnemeganam noisses   .telvres ni  

 emit hcaE .seuqinhcet gnikcart noisses gnisu etats niatniam ot deen ew os sseletats a si locotorp pttH

 etats eht niatniam ot deen ew oS .tseuqer wen eht sa tseuqer eht staert revres ,revres eht ot stseuqer resu

 .resu ralucitrap ot ezingocer ot resu na fo  

:gnikcart noisseS ni desu seuqinhcet 2 era erehT  

.1  seikooC  

.2  noisseSpttH  
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telvreS ni seikooC  

 

 A eikooc  .stseuqer tneilc elpitlum eht neewteb detsisrep si taht noitamrofni fo eceip llams a si  

seikooc nI .tseuqer wen a sa deredisnoc si tseuqer hcae ,tluafed yB   htiw eikooc dda ew ,euqinhcet

 yb tnes si tseuqer fi taht retfA .resworb eht fo ehcac eht ni derots si eikooc oS .telvres eht morf esnopser

.resu dlo eht sa resu eht ezingocer ew ,suhT .tluafed yb tseuqer htiw dedda si eikooc ,resu eht  

 
ikooC fo egatnavdA se  

.1  .etats eht gniniatniam fo euqinhcet tselpmiS  

.2  .edis tneilc ta deniatniam era seikooC  

seikooC fo egatnavdasiD  

.1  .resworb eht morf delbasid si eikooc fi krow ton lliw tI  

.2  .tcejbo eikooC ni tes eb nac noitamrofni lautxet ylnO  

 
 fo egasu gnitartsnomed elpmaxE seikooC  

 

lmth.xedni  
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telvreS ni seikooC  

 

 A eikooc  .stseuqer tneilc elpitlum eht neewteb detsisrep si taht noitamrofni fo eceip llams a si  

seikooc nI .tseuqer wen a sa deredisnoc si tseuqer hcae ,tluafed yB   htiw eikooc dda ew ,euqinhcet

 yb tnes si tseuqer fi taht retfA .resworb eht fo ehcac eht ni derots si eikooc oS .telvres eht morf esnopser

.resu dlo eht sa resu eht ezingocer ew ,suhT .tluafed yb tseuqer htiw dedda si eikooc ,resu eht  

 
ikooC fo egatnavdA se  

.1  .etats eht gniniatniam fo euqinhcet tselpmiS  

.2  .edis tneilc ta deniatniam era seikooC  

seikooC fo egatnavdasiD  

.1  .resworb eht morf delbasid si eikooc fi krow ton lliw tI  

.2  .tcejbo eikooC ni tes eb nac noitamrofni lautxet ylnO  

 
 fo egasu gnitartsnomed elpmaxE seikooC  

 

lmth.xedni  
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telvreS ni seikooC  

 

 A eikooc  .stseuqer tneilc elpitlum eht neewteb detsisrep si taht noitamrofni fo eceip llams a si  

seikooc nI .tseuqer wen a sa deredisnoc si tseuqer hcae ,tluafed yB   htiw eikooc dda ew ,euqinhcet

 yb tnes si tseuqer fi taht retfA .resworb eht fo ehcac eht ni derots si eikooc oS .telvres eht morf esnopser

.resu dlo eht sa resu eht ezingocer ew ,suhT .tluafed yb tseuqer htiw dedda si eikooc ,resu eht  

 
ikooC fo egatnavdA se  

.1  .etats eht gniniatniam fo euqinhcet tselpmiS  

.2  .edis tneilc ta deniatniam era seikooC  

seikooC fo egatnavdasiD  

.1  .resworb eht morf delbasid si eikooc fi krow ton lliw tI  

.2  .tcejbo eikooC ni tes eb nac noitamrofni lautxet ylnO  

 
 fo egasu gnitartsnomed elpmaxE seikooC  

 

lmth.xedni  
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"=dohtem mrof< tsop "=noitca "  telvreSyM  >"  

   >/rb<>/ "resu"=eman "txet"=epyt tupni<:emaN  

  >/rb<> "ssap"=eman "txet"=epyt tupni<:drowssaP  

           >"timbus"=eulav "timbus"=epyt tupni<  

>mrof/<  

 

avaj.telvreSyM  

 ssalc cilbup telvreSyM  sdnetxe  telvreSpttH  { 

 

   diov detcetorp tsoPod )esnopser esnopseRtelvreSpttH ,tseuqer tseuqeRtelvreSpttH(  

      {       . . . . . //  

         gnirtS eman  "(retemaraPteg.tseuqer = resu ;)"  

         gnirtS ssap  "(retemaraPteg.tseuqer = ssap ;)"  

         

        .ssap(fi slauqe ))"4321"(  

        { 

             eikooC kc  "(eikooC wen = emanresu ," eman ;)  

            .esnopser eikooCdda ( kc ;)  

            

   // "(tcerideRdnes.esnopser tsriF ;)" telvres ru llac//  

   

 gnitaerc//  timbus  nottub    

mrof<"(tnirp.tuo  =noitca  tsriF  ;)">    

tupni<"(tnirp.tuo  'timbus'=epyt  ;)">'og'=eulav    

        ;)">mrof/<"(tnirp.tuo    

        } 

    } 

} 

 

avaj.tsriF  

 ssalc cilbup tsriF  sdnetxe  telvreSpttH  { 
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   diov detcetorp teGod )esnopser esnopseRtelvreSpttH ,tseuqer tseuqeRtelvreSpttH(  

    {       //    . . .  

         ][eikooC skc  ;)(seikooCteg.tseuqer =  

        +" emocleW"(nltnirp.tuo )(eulaVteg.]0[skc ;)  

    } 

} 

 
 

ssalc eikooC fo sdohteM lufesU  

dohteM  noitpircseD  

 tni(egAxaMtes diov cilbup

)yripxe  
.sdnoces ni eikooc eht fo ega mumixam eht steS  

)(emaNteg gnirtS cilbup  
 retfa degnahc eb tonnac eman ehT .eikooc eht fo eman eht snruteR

.noitaerc  

)(eulaVteg gnirtS cilbup   .eikooc eht fo eulav eht snruteR  

 gnirtS(emaNtes diov cilbup

)eman  
 .eikooc eht fo eman eht segnahc  

 gnirtS(eulaVtes diov cilbup

)eulav  
 .eikooc eht fo eulav eht segnahc  

 
 

seikooC gnisu rof deriuqer sdohtem rehtO  
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 rehto yb dedivorp sdohtem emos deen ew ,eikooc eht morf eulav eht gnitteg ro eikooc gnidda roF

 :era yehT .secafretni  

.1  :)kc eikooC(eikooCdda diov cilbup  fo dohtem  dda ot desu si ecafretni esnopseRtelvreSpttH

.tcejbo esnopser ni eikooc  

.2  [eikooC cilbup  :)(seikooCteg ]  eht lla nruter ot desu si ecafretni tseuqeRtelvreSpttH fo dohtem

.resworb eht morf seikooc  

 

noisseSpttH  

 

noisseSpttH   dna eveirter ,erots nac eW .tneilc cificeps a htiw noisses eritne erots ot desu si tcejbo

 morf etubirtta evomer noisseSpttH   ot ssecca evah nac telvres ynA .tcejbo noisseSpttH   tcejbo

 eht tuohguorht )(noisseSteg  .dohtem  

 
 fo sdohteM tnatropmI emoS noisseSpttH  

 

sdohteM  noitpircseD  

 gnol )(emiTnoitaerCteg  
 ni derusaem ,detaerc saw noisses eht nehw emit eht snruter

.TMG 0791 ,1 yraunaJ thgindim ecnis sdnocesillim  
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 gnirtS )(dIteg  
 eht ot dengissa reifitnedi euqinu eht gniniatnoc gnirts a snruter

.noisses  

 tni )(lavretnIevitcanIxaMteg  .sdnoces ni ,lavretni emit mumixam eht snruter  

 diov  )(etadilavni  noisses eht yortsed  

 naeloob )(weNsi  eslaf esle wen si noisses eht fi eurt snruter  

 

noisseSpttH fo egasu gnitartsnomed elpmaxE etelpmoC  

 

lmth.xedni  

 mrof< "=noitca "tsop"=dohtem etadilaV >"  

  "=eman "txet"=epyt tupni< :resU u eman  >/rb<>/ "  

    >"timbus"=eulav "timbus"=epyt tupni<  

>mrof/<  

 

 

 

 

avaj.etadilaV  

 ssalc cilbup etadilaV  sdnetxe  telvreSpttH  { 

 

     diov detcetorp tsoPod )esnopser ,tseuqer(  

{  

       //   . . . .              

         gnirtS eman  ;)"resu"(retemaraPteg.tseuqer =  

                    noisses a gnitaerc//  

             noisseSpttH noisses  ;)(noisseSteg.tseuqer =  

            .noisses etubirttAtes "( resu  ," u eman ;)  

            .esnopser tcerideRdnes eW"( ;)"emocl  

        } 

} 
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avaj.emocleW  

 ssalc cilbup emocleW  sdnetxe  { telvreSpttH  

  

     diov detcetorp teGod )esnopser ,tseuqer( { 

         //    . . . .  

         noisseSpttH noisses  ;)(noisseSteg.tseuqer =  

         gnirtS resu  "(etubirttAteg.noisses)gnirtS( = resu ;)"  

        +" olleH"(nltnirp.tuo resu ;)  

    } 

} 
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PSJ  
 egaP revreS avaJ   .snoitacilppa bew cimanyd etaerc ot desu si ygolonhcet  
 PSJ   a neht niatniam ot reisae era segap telvreS  .  
  PSJ elihw ,edoc avaJ edisni edoc LMTH sdda telvres a sa stelvreS fo etisoppo era segap PSJ

 .sgat PSJ gnisu LMTH edisni edoc avaJ sdda  
  .ti od osla nac egap PSJ a ,od nac telvreS a gnihtyrevE  
 hcihw edisni ,sgat gniniatnoc segap LMTH etirw ot su selbane PSJ   avaJ lufrewop edulcni nac ew

smargorp  
?stelvres revo derefferp si PSJ yhW  

  na sedivorp PSJ reisae   edoc ot yaw segap bew cimanyd . 
  PSJ eriuqer ton seod   ,selif ssalc avaj ,ekil selif lanoitidda lmx.bew  cte  
  ynA egnahc   yb deldnah si edoc PSJ eht ni eniatnoC beW r  dna ,)tacmot ekil revres noitacilppA(

er eriuqer t'nseod - .noitalipmoc  
 .stelvres ni ekil deriuqer ton si gnippam lmx.bew dna ,dessecca yltcerid eb nac segap PSJ   

PSJ fo egatnavdA  
 .edoc dna niatniam ot ysaE  
 .ytilibalacS dna ecnamrofreP hgiH  
  si ti os ,ygolonhcet avaJ no tliub si PSJ tnednepedni mroftalp . 

egaP PSJ a fo elcyc efiL  
:sesahp eseht swollof segap PSJ ehT  

 .)reniatnoc eht yb dekovni si dohtem )(tinIpsj ( noitazilaitinI  
 niatnoc eht yb dekovni si dohtem )(ecivreSpsj_ ( gnissecorp tseuqeR .)re  
 .)reniatnoc eht yb dekovni si dohtem )(yortseDpsj ( yortseD  

 
 

telvreS a semoceb PSJ a dne eht nI  
  PSJ fo pleh eht yb telvres otni detalsnart si egap PSJ ,margaid evoba eht ni detciped sA

er si taht revresbew fo trap a si rotalsnart PSJ ehT .rotalsnart  egap PSJ eht etalsnart ot elbisnops
 ssalc eht otni detrevnoc steg dna relipmoc eht yb delipmoc si egap telvreS taht retfA .telvres otni

 .elif  
 reniatnoC beW  a otni edoc PSJ setalsnart  elif )avaj.(ecruos ssalc telvres  taht selipmoc neht ,

telvres avaj a otni   .redaolssalc gnisu dedaol si edocetyb ssalc telvres eht ,pets driht eht nI .ssalc
 .ssalc telvres taht fo ecnatsni na setaerc neht reniatnoC ehT  

  eht tseuqer hcae roF .tseuqer ecivres won nac telvres dezilaitini ehT reniatnoC beW   eht llac
)(ecivreSpsj_   eht sllac ti ,ecivres morf ecnatsni telvres eht sevomer reniatnoC eht nehW .dohtem

)(yortseDpsj   .pu naelc deriuqer yna mrofrep ot dohtem  
? PSJ elpmis a nur ot erutcurts yrotcerid wollof ot deen ew oD  

taht yolped dna yltcerid redlof a ni selif psj tup ,oN   gnisu era uoy fi tuB .enif gninnur eb lliw tI .redlof
.deriuqer si erutcurts yrotcerid neht elif dlt ro telvreS ,ssalc naeb  

tnemelE gnitpircS PSJ  
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 yb dessecorp era sgat >% %< edisni edoc esehT .sgat >% %< edisni nettirw era tnemele gnitpircS PSJ

e PSJ eht  LMTH sa deredisnoc si egap PSJ eht ni txet rehto ynA .egap PSJ eht fo noitalsnart gnirud enign
 .txet nialp ro edoc  

 
stnemele gnitpircs fo sepyt tnereffid evif era erehT  

 
.1  gat teltpircs PSJ   .PSJ ni edoc ecruos avaj etucexe ot desu si gat teltpircs A  

 %<   j ava  ecruos  edoc  >%    
 

.egassem emoclew a gniyalpsid era ew ,elpmaxe siht nI  
>lmth<    
>ydob<    

%<  emoclew"(tnirp.tuo  ot  ;)"psj  >%    
>ydob/<    
>lmth/<    

 
.2  gaT noitaralceD PSJ  

 ehT gat noitaralced PSJ   desu si sdohtem dna stcejbo ,selbairav eralced ot . 
 edoc ehT  detareneg otua fo dohtem )(ecivres eht edistuo decalp si gat noitaralced psj eht edisni nettirw

.telvres  
 .tseuqer hcae ta yromem teg t'nseod ti oS  

!%<   dleif  ro  dohtem  noitaralced  >%    
 

gat noitaralceD dna gat teltpircS PSJ neewteb ecnereffiD  
eltpircS psJ gaT t  gaT noitaralceD psJ  

 selbairav eralced ylno nac gat teltpircs psj ehT
.sdohtem ton  

 llew sa selbairav eralced nac gat noitaralced psj ehT
.sdohtem sa  

 edisni decalp si gat teltpircs fo noitaralced ehT
.dohtem )(ecivreSpsj_ eht  

 psj fo noitaralced ehT  decalp si gat noitaralced
.dohtem )(ecivreSpsj_ eht edistuo  

 
htiw gat noitaralced  elbairav  

nI  
psj.xedni  

>lmth<    
>ydob<    

!%<  tni  ;05=atad  >%    
=%<  eulaV"  fo  eht  elbairav  atad+":si  >%    

>ydob/<    
>lmth/<    

 
 

 
 
 

.3  gaT noisserpxE PSJ  

dohtem seralced taht gat noitaralced  
psj.xedni  

>lmth<    
>ydob<    

!%<     
tni  tni(ebuc  {)n    

nruter  ;*n*n*n    
}    

>%    
=%<  ebuC"  fo  3 )3(ebuc+":si  >%    

>ydob/<    
>lmth/<    

 



                                                                          EE2J dna avaJ decnavdA                                      355SC51  
 

C fo .tpeD TIBJS ,ES   egaP 641  
 

 noisserpxe nA .sgat eht neewteb tup si taht noisserpxe egaugnal avaj tuo tnirp ot desu si gaT noisserpxE
t  eht ot tnemugra na sa desu eb nac taht noisserpxe egaugnal avaj yna dloh nac ga )(tnirp.tuo   .dohtem

gaT noisserpxE fo xatnyS  
 =%< noisserpxEavaJ  >%  

 
.tnemetats fo dne ta ; on eton//       >% )5*2( =%<  

.4   sevitcerid PSJ  
 ehT sevitcerid psj   eht otni egap PSJ a etalsnart ot woh reniatnoc bew eht sllet taht segassem era

.telvres gnidnopserroc  
@%< xatnyS  evitcerid  "eulav"=etubirtta  >%  

:sevitcerid fo sepyt eerht era erehT  
.A  evitcerid tropmi  
.B  evitcerid edulcni  
.C  evitcerid bilgat  
.a  tropmi  

 ot ralimis si tI.egakcap a fo srebmem eht lla ro ecafretni,ssalc tropmi ot desu si etubirtta tropmi ehT
 .ecafretni ro ssalc avaj ni drowyek tropmi  

@%<  egap  "etaD.litu.avaj"=tropmi  >%    
yadoT  :si  =%<  wen  )(etaD  >%    
.b  evitceriD edulcnI  

 ehT edulcni  evitcerid   otni ti etsap dna elif dedulcni eht ni gnihtyreve ypoc ot reniatnoC beW eht sllet
 ,elif psj eb yam ti ecruoser yna fo stnetnoc eht edulcni ot desu si evitcerid edulcni ehT .elif PSJ tnerruc

 fo xatnyS .elif txet ro elif lmth edulcni  :si evitcerid  
  @%< lcni edu  >% "psj.emanelif"=elif  
 

.c  evitcerid bilgaT PSJ  
 a dna sgat LMX ro LMTH ekil kool taht sgat PSJ motsuc enifed ot uoy wolla IPA segaP revreSavaJ ehT

resu fo tes a si yrarbil gat -  ehT .roivaheb motsuc tnemelpmi taht sgat denifed bilgat   seralced evitcerid
 snaem sedivorp dna ,yrarbil eht fo noitacol eht seifitnedi ,sgat motsuc fo tes a sesu egap PSJ ruoy taht

.egap PSJ ruoy ni sgat motsuc eht gniyfitnedi rof  
> "gaTfOxiferp" = xiferp "iru" = iru bilgat @%<  xatnys  

 eht esoppus ,elpmaxe roF biltsuc   dellac gat a sniatnoc yrarbil gat olleh  olleh eht esu ot detnaw uoy fI .
 fo xiferp a htiw gat gatym  eb dluow gat ruoy , >olleh:gatym<   sa elif PSJ ruoy ni desu eb lliw ti dna

swollof  
 

 "gatym" = xiferp "biltsuc/moc.elpmaxe.www//:ptth" = iru bilgat @%< >%  
 

>lmth<  
       >/olleh:gatym<  

   >ydob/<  
>lmth/<  

.5  stnemmoC PSJ  
.erongi dluohs reniatnoc PSJ eht taht stnemetats ro txet skram tnemmoc PSJ  

 stnemmoc PSJ eht fo xatnys %< - -  tnemmoc PSJ si sihT - - >%  
gnirtS tseuqeR  

  & etubirtta eht sniatnoc gnirts yreuq ehT  sdnes hcihw ,mrof PSJ ro mrof lmth eht fo eulav eht
TEG/ TSOP eht htiw   dohtem   .tseuqer yna rof egap PSJ ro telvreS ot  
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  snigeb tI .eman elif eht retfa ,dne eht ot dehcatta si hcihw LRU a fo trap eht si gnirts yreuq A
dulcni yllausu dna kram noitseuq a htiw  ,eulav=retemarap si tamrof ehT .sriap ni noitamrofni se

:elpmaxe gniwollof eht ni sa  
                        igc/moc.egellocaidem.www - igc.tpircsym/nib ”hsemU”=eman?  

 os ekil )&( dnasrepma na yb detarapes ,sretemarap fo stes elpitlum niatnoc nac sgnirts yreuQ : 
igc/moc.egellocaidem.www - igc.tpircsym/nib ”M”=emanl&”hsemU”=emanf?  

  PSJ fo dohtem esu ew ofni siht esrap ot tseuqer  tcejbo  
  gnisu teg ylisae nac ew )(retemaraPteg.tseuqer   sti teg ot ,tnemugra sa retemarap fo eman htiw

.eulav  
 

lmth.xedni  
 

      >"psj.emoclew"=noitca mrof<  
    "=eman "txet"=epyt tupni< emanu   >"  
      >/rb<>"og"=eulav "timbus"=epyt tupni<  
      >mrof/<  

 
psj.emoclew  

 
       %<  
    =eman gnirtS emaraPteg.tseuqer ;)"emanu"(ret    
      ;)eman+" emoclew"(tnirp.tuo  
      >%  

 
tcejbo ticilpmi PSJ eht era gniwolloF  

 ticilpmI
 tcejbO  noitpircseD  

tseuqer   ehT tseuqeRtelvreSpttH  .tseuqer eht htiw detaicossa tcejbo  

esnopser   ehT tseuqeRtelvreSpttH   eht ot kcab tnes si taht esnopser eht htiw detaicossa tcejbo
.resworb  

tuo   ehT retirWpsJ  .esnopser eht fo maerts tuptuo eht htiw detaicossa tcejbo  
noisses   ehT noisseSpttH  .tseuqer fo resu nevig eht rof noisses eht htiw detaicossa tcejbo  

 
icilpmi noisseS )telvres sa emas tpecnoc( tcejbo t  

 ot tcejbo siht esu nac repoleved avaJ ehT .noisseSpttH epyt fo tcejbo ticilpmi na si noisses ,PSJ nI
.noitamrofni noisses teg ot ro etubirtta evomer ro teg,tes  

tcejbo ticilpmi noisses fo elpmaxE  
lmth.xedni  

 
      >lmth<  
      >ydob<  
      >"psj.emoclew"=noitca mrof<  
      >"emanu"=eman "txet"=epyt tupni<  
      >/rb<>"og"=eulav "timbus"=epyt tupni<  
      >mrof/<  

psj.emoclew  
 

      >lmth<  
      >ydob<  
             %<  
      gnirtS

  ;)"emanu"(retemaraPteg.tseuqer=eman  
       ;)eman+" emocleW"(tnirp.tuo  

             ;)eman,"resu"(etubirttAtes.noisses  
       

      >a/<egap psj dnoces>"psj.dnoces"=ferh a<  
       

      >%  
      >ydob/<  
      >lmth/<  
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      >ydob/<  
      >lmth/<  

 
 

psj.dnoces  
 

      >lmth<  
      >ydob<  
       %<  

          eman gnirtS sses)gnirtS(= ;)"resu"(etubirttAteg.noi    
       ;)eman+" olleH"(tnirp.tuo  

        >%  
      >ydob/<  
       >lmth/<  

 fo sdohtem rehto// noisseS  .ereh desu eb nac stelvres ni desu u tahw  
)telvres sa emas tpecnoc( eikooC  
tcejbo eikooC a gnitaerC :1 petS  

 wen = eikooc eikooC ;)"eulav","yek"(eikooC  
ega mumixam eht gnitteS :2 petS  

 esu uoY egAxaMtes   edoc gniwollof ehT .dilav eb dluohs eikooc eht )sdnoces ni( gnol woh yficeps ot
.sruoh 42 rof eikooc a pu tes lliw  

 ;)42*06*06(egAxaMtes.eikooc  
 eht otni eikooC eht gnidneS :3 petS sredaeh esnopser PTTH  

 esu uoY eikooCdda.esnopser  swollof sa redaeh esnopser PTTH eht ni seikooc dda ot  
;)eikooc(eikooCdda.esnopser  

 
 

%<  
         .seman tsal dna tsrif rof seikooc etaerC //  
    = emaNtsrif eikooC retemaraPteg.tseuqer ,"eman_tsrif"(eikooC wen ;))"eman_tsrif"(  
    = emaNtsal eikooC ;))"eman_tsal"(retemaraPteg.tseuqer ,"eman_tsal"(eikooC wen  
    
   .seikooc eht htob rof srH 42 retfa etad yripxe teS //  
   .emaNtsrif ;)42*06*06(egAxaMtes   
   .emaNtsal ;)42*06*06(egAxaMtes   
    
   .redaeh esnopser eht ni seikooc eht htob ddA //  
   ;) emaNtsrif (eikooCdda.esnopser  
   ;) emaNtsal (eikooCdda.esnopser  
>%  

 
>lmth<  

   >ydob<  
      >b/<:emaN tsriF>b<>p  

             =%< >%)"eman_tsrif"(retemaraPteg.tseuqer  
         >p/<  
         tsaL>b<>p<   >b/<:emaN  
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             =%< >%)"eman_tsal"(retemaraPteg.tseuqer  
            >p/<  

   >ydob/<  
>lmth/<  

PSJ htiw seikooC gnidaeR  
   >lmth<  

   >ydob<  
      %<  
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 ELUDOM -5 

CBDJ  
 

 )CBDJ(ytivitcennoC esabataD avaJ   na si )IPA(ecafretnI gnimmargorP noitacilppA  

.esabataD htiw noitacilppa avaJ tcennoc ot desu  

 
  yM ,sseccA SM ,elcarO sa hcus esabataD fo epyt suoirav htiw tcaretni ot desu si CBDJ

 .revreS LQS dna LQS  

 mroftalp eht sa denifed eb osla nac CBDJ -  lanoitaler a neewteb ecafretni tnednepedni

 .gnimmargorp avaJ dna esabatad  

  .esabatad morf tluser eveirter dna tnemetats LQS etucexe ot margorp avaj swolla tI  

 

ledoM CBDJ  
 

 

 
 

• :strap owt fo stsisnoc CBDJ  
– ,IPA CBDJ  avaJ ylerup a -  desab

IPA  
– revird CBDJ  

•  htiw setacinummoC
rodnev -  srevird cificeps  

–  4 otni deifissalc revird CBDJ
 seirogetac  
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 )CBDJ(ytivitcennoC esabataD avaJ   na si )IPA(ecafretnI gnimmargorP noitacilppA  

.esabataD htiw noitacilppa avaJ tcennoc ot desu  

 
  yM ,sseccA SM ,elcarO sa hcus esabataD fo epyt suoirav htiw tcaretni ot desu si CBDJ

 .revreS LQS dna LQS  

 mroftalp eht sa denifed eb osla nac CBDJ -  lanoitaler a neewteb ecafretni tnednepedni

 .gnimmargorp avaJ dna esabatad  

  .esabatad morf tluser eveirter dna tnemetats LQS etucexe ot margorp avaj swolla tI  

 

ledoM CBDJ  
 

 

 
 

• :strap owt fo stsisnoc CBDJ  
– ,IPA CBDJ  avaJ ylerup a -  desab

IPA  
– revird CBDJ  

•  htiw setacinummoC
rodnev -  srevird cificeps  

–  4 otni deifissalc revird CBDJ
 seirogetac  

 

                        EE2J dna avaJ decnavdA                                                                         355SC51  
 

C fo .tpeD TIBJS ,ES   egaP 051  
 

 ELUDOM -5 

CBDJ  
 

 )CBDJ(ytivitcennoC esabataD avaJ   na si )IPA(ecafretnI gnimmargorP noitacilppA  

.esabataD htiw noitacilppa avaJ tcennoc ot desu  
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revirD CBDJ  
 

.esabatad eht htiw tcaretni ot noitacilppa avaj selbane taht tnenopmoc erawtfos a si revirD CBDJ  

 :srevird CBDJ fo sepyt 4 era erehT  

 

.1  CBDJ - revird egdirb CBDO  

.2  evitaN - )revird avaj yllaitrap( revird IPA  

.3  )revird avaj ylluf( revird locotorP krowteN  

.4  )revird avaj ylluf( revird nihT  

 

CBDJ )1 - revird egdirb CBDO  

CBDJ ehT - CBDJ ehT .esabatad eht ot tcennoc ot revird CBDO sesu revird egdirb CBDO -  CBDO

 won si sihT .sllac noitcnuf CBDO eht otni sllac dohtem CBDJ strevnoc revird egdirb

 .revird niht fo esuaceb degaruocsid  

 
:segatnavdA  

 .esu ot ysae  

 tcennoc ylisae eb nac .esabatad yna ot de  

:segatnavdasiD  

  noitcnuf CBDO eht otni detrevnoc si llac dohtem CBDJ esuaceb dedarged ecnamrofreP

.sllac  

 .enihcam tneilc eht no dellatsni eb ot sdeen revird CBDO ehT  

 
evitaN )2 - revird IPA  

tneilc eht sesu revird IPA evitaN ehT -  CBDJ strevnoc revird ehT .esabatad eht fo seirarbil edis

 .avaj ni yleritne nettirw ton si tI .IPA esabatad eht fo sllac evitan otni sllac dohtem  
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:egatnavdA  

 CBDJ naht dedargpu ecnamrofrep - .revird egdirb CBDO  

:egatnavdasiD  

 .enihcam tneilc hcae eht no dellatsni eb ot sdeen revird evitaN ehT  

 .enihcam tneilc no dellatsni eb ot sdeen yrarbil tneilc rodneV ehT  

 
revird locotorP krowteN )3  

strevnoc taht )revres noitacilppa( erawelddim sesu revird locotorP krowteN ehT   sllac CBDJ

rodnev eht otni yltceridni ro yltcerid -  .avaj ni nettirw ylluf si tI .locotorp esabatad cificeps  

 
:egatnavdA  

  ynam mrofrep nac taht revres noitacilppa fo esuaceb deriuqer si yrarbil edis tneilc oN

 gniggol ,gnicnalab daol ,gnitidua ekil sksat .cte  

:segatnavdasiD  

 .enihcam tneilc no deriuqer si troppus krowteN  

 esabatad seriuqeR - .reit elddim eht ni enod eb ot gnidoc cificeps  

 esabatad seriuqer ti esuaceb yltsoc semoceb revird locotorP krowteN fo ecnanetniaM -

 elddim eht ni enod eb ot gnidoc cificeps .reit  

 
revird nihT )4  

rodnev eht otni yltcerid sllac CBDJ strevnoc revird niht ehT -  si tahT .locotorp esabatad cificeps

 .egaugnal avaJ ni nettirw ylluf si tI .revird niht sa nwonk si ti yhw  

 
:egatnavdA  

 .srevird rehto lla naht ecnamrofrep retteB  
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 wtfos oN .edis revres ro edis tneilc ta deriuqer si era  

:egatnavdasiD  

 .esabataD eht no sdneped srevirD  

srevird esabataD suoiraV  

 esabataD

 eman  

 eman revirD  

 SM sseccA    revirDcbdOcbdJ.cbdo.cbdj.nus  

 elcarO   revirDelcarO.revird.cbdj.elcaro  

 tfosorciM

 revreS LQS

 0002  

 revirDrevreSLQS.cbdj.revreslqs.tfosorcim.moc  

 LQSyM   revirD.lqsym.mm.tjg.gro  

 

segakcaP CBDJ  

.segakcap 2 ni deniatnoc si IPA CBDJ  

– ;*.lqs.avaj tropmi  

•  .ES2J fo trap a s’tI .IPA CBDJ fo stcejbo atad avaj eroc sniatnoc  

–  tropmi ;  *.lqs.xavaj  

• EE2J ni si dna lqs.avaj sdnetxe tI  

 

avaj ni esabatad eht ot tcennoc ot spetS 5  

 sa era yehT .CBDJ gnisu avaj ni esabatad eht htiw noitacilppa avaj yna tcennoc ot spets 5 era erehT

 :swollof  

 ssalc revird eht retsigeR  

 noitcennoc gnitaerC  

 tnemetats gnitaerC  

 seireuq gnitucexE  

 noitcennoc gnisolC  

 

ssalc revird eht retsigeR )1  
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 ot desu si dohtem sihT .ssalc revird eht retsiger ot desu si ssalc ssalC fo dohtem )(emaNrof ehT

 .ssalc revird eht daol yllacimanyd  

;)"emaNssalCrevird"(emaNrof.ssalC  

 

tcejbo noitcennoc eht etaerC )2  

 .esabatad eht htiw noitcennoc hsilbatse ot desu si ssalc reganaMrevirD fo dohtem )(noitcennoCteg ehT  

 noitcennoC noc  ;)drowssap ,resu ,lru(noitcennoCteg.reganaMrevirD =  

 

 etaerC )3  yreuq etucexE &  

 tnemetats fo tcejbo ehT .tnemetats etaerc ot desu si ecafretni noitcennoC fo dohtem )(tnemetatSetaerc ehT

 .esabatad eht htiw seireuq etucexe ot elbisnopser si  

ihT .esabatad eht ot seireuq etucexe ot desu si ecafretni tnemetatS fo dohtem )(yreuQetucexe ehT  dohtem s

.elbat a fo sdrocer eht lla teg ot desu eb nac taht teStluseR fo tcejbo eht snruter  

;)(tnemetatSetaerc.noc = ts tnemetatS  

;)lqs(yreuQetucexe.ts = sr teStluseR  

  )4 SMBD mrof denruter atad ssecorP  
  elihw {))(txen.sr(    

(tnIteg.sr(nltnirp.tuo.metsyS 1 +) " " (gnirtSteg.sr+ 2 ;))    

}    

 

tcejbo noitcennoc eht esolC )5  

 fo dohtem )(esolc ehT .yllacitamotua desolc eb lliw teStluseR dna tnemetats tcejbo noitcennoc gnisolc yB

 .noitcennoc eht esolc ot desu si ecafretni noitcennoC  

sr ;)(esolc.  

ts ;)(esolc.  

;)(esolc.noc  

  

elpmaxe etelpmoc  
;*.lqs.avaj tropmi  

;*.lqs.avaj tropmi  

noitcennocbD ssalC  
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 {  )][sgra gnirtS(niam diov citats cilbup  

   { esabatad elcarO rof ,ssalc revird a sdaol yllacimanyD//  

;)"revirDelcarO.revird.cbdj.elcaro"(emaNrof.ssalC  

   

   tcejbo noitcennoC    a gniniatbo yb esabatad ot noitcennoc sehsilbatsE//  

 ,"EX:1251:tsohlacol@:niht:elcaro:cbdj" (noitcennoCteg.reganaMrevirD = noc noitcennoC

 ;)”regit“ ,”ttocs“  

 */  cbdj - IPA si  

  elcaro - eman BD si  

  niht - revird eht si  

  tsohlacol - s si )sserdda PI vig nac( gninnur si elcaro hcihw no eman reve  

  1251 - rebmun trop si  

  EX - eman ecivres elcaro si     /*  

;)(tnemetatSetaerc.noc = tnemetats tnemetatS  

;"sresu morf * tceles" = lqs gnirtS  

;)lqs(yreuQetucexe.tnemetats = tluser teStluseR  

(elihw luser )(txen.t { )  

     = eman gnirtS ;)"eman"(gnirtSteg.tluser  

     = ega gnol ;)"ega“(tnIteg.tluser  

    ;)eman(nltnirp.tuo.metsyS  

    ;)ega(nltnirp.tuo.metsyS  

} 

;)(esolc.tluser  

;)(esolc.tnemetats  

;)(esolc.noc  

} 

 

stluser ssecorP  
g uoy yreuq LQS na etucexe uoy nehW  a kcab te teStluseR  ehT . teStluseR   ruoy fo tluser eht sniatnoc

 eht fo swor eht etareti uoY .atad fo snmuloc htiw swor ni denruter si tluser ehT .yreuq LQS

teStluseR   :siht ekil  
(elihw ))(txen.tluser  { 
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    ;)"eman"(gnirtSteg.tluser = eman gnirtS  

    ;)"ega"(  gnoLteg.tluser =  ega   gnol  

 

} 

 ehT )(txen.teStluseR   eht ni wor txen eht ot sevom dohtem teStluseR  fI .swor eromyna era ereht fi ,

 .eslaf nruter lliw ti ,swor erom on erew ereht fI .eurt snruter ti ,swor eromyna era ereht  

na ssap osla nac uoY   :siht ekil ,daetsni nmuloc eht fo xedni  
 { ))(txen.tluser(elihw  

   gnirtSteg.tluser ;)1(  

     tnIteg.tluser 2( ;)  

} 

 

tcejbO tnemetatS  
yreuq lqs eht etucexe ot stcejbo tnemetats fo sepyt 3 era erehT  

secafretnI  esU dednemmoceR  

tnemetatS  

 rof eht esU lareneg -  nehw lufesU .esabatad ruoy ot ssecca esoprup

 tnemetatS ehT .emitnur ta stnemetats LQS citats gnisu era uoy

.sretemarap tpecca tonnac ecafretni  

tnemetatSderaperP  
 ehT .semit ynam stnemetats LQS eht esu ot nalp uoy nehw eht esU

etni tnemetatSderaperP .emitnur ta sretemarap tupni stpecca ecafr  

tnemetatSelballaC  

 ehT .serudecorp derots esabatad eht ssecca ot tnaw uoy nehw eht esU

 tupni emitnur tpecca osla nac ecafretni tnemetatSelballaC

.sretemarap  

 

.1   tnemetatS tcejbo  
  ehT ecafretni tnemetatS   .esabatad eht htiw seireuq etucexe ot sdohtem sedivorp  

  eht teg ot dohtem yrotcaf sedivorp ti .e.i teStluseR fo yrotcaf a si ecafretni tnemetats ehT

.teStluseR fo tcejbo  

 

:swollof sa era ecafretni tnemetatS fo sdohtem tnatropmi ehT  
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euQetucexe teStluseR )1 :)lqs gnirtS(yr   fo tcejbo eht snruter tI .yreuq TCELES etucexe ot desu si

.teStluseR  

 

evoba wohs elpmaxE  

 

:)lqs gnirtS(etadpUetucexe tni )2   ,tresni ,pord ,etaerc eb yam ti ,yreuq deificeps etucexe ot desu si

.cte eteled ,etadpu  

S teppin  

  ;)(tnemetatSetaerc.noc=tmts tnemetatS  

tresni rof //  

e.tmts=tluser tni pme otni tresni"(etadpUetucex    ;)")00005,'nafrI',33(seulav  

etadpu rof //  

ts=tluser tni pme etadpu"(etadpUetucexe.tm   ;)"33=di erehw 00001=yralas,'lamiV'=eman tes  

eteled rof //  

luser tni e.tmts=t pme morf eteled"(etadpUetucex  ;)"33=di erehw  

  ;)"detceffa sdrocer "+tluser(nltnirp.tuo.metsyS  

  ;)(esolc.noc  

 

:)lqs gnirtS(etucexe naeloob )3  .stluser elpitlum nruter yam taht seireuq etucexe ot desu si  

    naeloob   = sutats ;)yreuqyna(etucexe.tmts  
            {)sutats(fi  

                .yreuq tceles a si yreuq//  
                )(teStluseRteg.tmts = sr teStluseR  

 

.2  tcejbo tnemetatSderaperP  
 etucexe ot desu si tI .tnemetatS fo ecafretnibus a si ecafretni tnemetatSderaperP ehT

ap  .yreuq deziretemar  

ecnamrofrep sevorpmI  esu uoy fi retsaf eb lliw noitacilppa eht fo ecnamrofrep ehT :

 .ecno ylno delipmoc si yreuq esuaceb ecafretni tnemetatSderaperP  

 

//  drocer tresni ot tnemetatSderaperP  
sni"(tnemetatSeraperp.noc=tmts tnemetatSderaperP   ;)")?,?(seulav pmE otni tre  

    ;)"nataR",2(gnirtStes.tmts  yreuq eht ni retemarap tsrif eht seificeps 1//;)101,1(tnItes.tmts  

  ;)(etadpUetucexe.tmts=i tni  
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  ;)"detresni sdrocer "+i(nltnirp.tuo.metsyS  

 ehT )(XXXtes  sretemarap eht ot seulav ylppus ot desu era sdohtem  

 eht fo llA s'tcejbo tnemetatS  ni rof sdohtem  dna ,)(yreuQetucexe  ,)(etucexe esabatad eht htiw gnitcaret  

.tcejbo tnemetatSderaperP eht htiw krow osla )(etadpUetucexe  

 

//  rocer etadpu ot tnemetatSderaperP d 

      ;)"?=di erehw ?=eman tes pme etadpu"(tnemetatSeraperp.noc=tmts tnemetatSderaperP  

    ",1(gnirtStes.tmts  nataR    eman .e.i yreuq eht ni retemarap tsrif eht seificeps 1//;)"  

      ;)101,2(tnItes.tmts  

      ;)(etadpUetucexe.tmts=i tni  

      ;)"detadpu sdrocer "+i(nltnirp.tuo.metsyS  

 

//  drocer eteled ot tnemetatSderaperP  

      ;)"?=di erehw pme morf eteled"(tnemetatSeraperp.noc=tmts tnemetatSderaperP  

      ;)101,1(tnItes.tmts  

        ;)(etadpUetucexe.tmts=i tni  

    "+i(nltnirp.tuo.metsyS      ;)"deteled sdrocer  

.3  stcejbO tnemetatSelballaC  

 eht llac ot desu si ecafretni tnemetatSelballaC snoitcnuf dna serudecorp derots . 

 a etaerc yam uoy ,htrib fo etad eht no desab eeyolpme eht fo ega eht teg eht deen uoy esoppuS

 sa etad seviecer taht noitcnuf .tuptuo eht sa eeyolpme eht fo ega snruter dna tupni eht  

teppinS  

 
gnirtS   LQS = "})? ,?( emaNpmEteg llac{" ; dellac erudecorp derots //  

    sc = nnoc .  llaCeraperp ( LQS ;)  

;)001(tnItes.sc  

//  retemaraPtuOretsiser  derots yb desu epyt TUO retsiger ot desu )( erudecorp  

.sc retemaraPtuOretsiser ;)RAHCRAV ,2(  

;)(etucexe.sc  

;)1(gnirtSteg.sc = emaN gnirtS  

;)(esolc.sC  
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 erudecorp derots elcarO

 

− 

 emaNpmEteg ERUDECORP ECALPER RO ETAERC  

   (  DI_PME NI  REBMUN ,  TSRIF_PME TUO  RAHCRAV ) SA  

NIGEB  

   TSRIF_PME OTNI tsrif TCELES  

    MORF seeyolpmE  

    DI EREHW = DI_PME ; 

DNE ; 

 

.TUONI dna ,TUO ,NI :tsixe sretemarap fo sepyt eerhT  

retemaraP  noitpircseD  

NI  
.erudecorp derots ot dessap eb ot sdeen taht ataD   sretemarap NI ot seulav

.sdohtem )(XXXtes eht htiw  

TUO  
 eulav sniatnoc  deilppus  seulav eveirter uoY .snruter ti tnemetats LQS eht yb

eht morf  .sdohtem )(XXXteg eht htiw sretemarap TUO  

TUONI   .seulav tuptuo dna tupni htob sedivorp taht retemarap A  

 

ecafretni teStluseR  
 a fo wor a ot gnitniop rosruc a sniatniam teStluseR fo tcejbo ehT  erofeb ot stniop rosruc ,yllaitinI .elbat

.wor tsrif eht  

 

 emaN dohteM   noitpircseD  

 )(tsrif   wor tsrif eht ot rosruc eht sevoM  

 )(tsal   .wor tsal eht ot rosruc eht sevoM  

 )(suoiverp   fi eslaf snruter dohtem sihT .wor suoiverp eht ot rosruc eht sevoM

 tes tluser eht ffo si wor suoiverp eht  

 )(txen   fi eslaf snruter dohtem sihT .wor txen eht ot rosruc eht sevoM

 tes tluser eht ni swor erom on era ereht  
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 )wor tni(etulosba   wor deificeps eht ot rosruc eht sevoM  

 )wor tni(evitaler   ti erehw morf swor fo rebmun nevig eht rosruc eht sevoM

 .gnitniop si yltnerruc  

 )(woRteg   .ot gnitniop si rosruc eht taht rebmun wor eht snruteR  

 )(tsriFerofeb   wor tsrif eht erofeb tsuj ot rosruc eht sevoM  

 )(tsaLretfa   wor tsal eht retfa tsuj ot rosruc eht sevoM  

 

 a etaerc uoy nehW teStluseR   :era esehT .tes nac uoy setubirtta eerht era ereht  

.1  epyT  

.1  YLNO_DRAWROF_EPYT.teStluseR  ( )epyt tluafed - YLNO_DRAWROF_EPYT  

 eht taht snaem teStluseR  drawrof detagivan eb ylno nac  

.2  EVITISNESNI_LLORCS_EPYT.teStluseR - EVITISNESNI_LLORCS_EPYT   snaem

 eht taht teStluseR   ehT .sdrawkcab dna drawrof htob )dellorcs( detagivan eb nac teStluseR  

 eht elihw segnahc ot evitisnesni si teStluseR   eht ni drocer a fi ,si tahT .nepo si teStluseR   si

 ydaerla ni detcelfer eb ton lliw ti ,ssecorp ro daerht rehtona yb esabatad eht ni degnahc

 denepo teSsluseR .epyt siht fo s'  

.3  EVITISNES_LLORCS_EPYT.teStluseR -  eht taht snaem teStluseR   eb nac

ellorcs( detagivan  ehT .sdrawkcab dna drawrof htob )d teStluseR   ni segnahc ot evitisnes si

 eht elihw ecruos atad gniylrednu eht teStluseR  .nepo si  

.2  ycnerrucnoC   eht rehtehw senimreted teStluseR  .daer ylno ro ,detadpu eb nac  

.1  YLNO_DAER_RUCNOC.teStluseR -  eht taht snaem teStluseR  .daer eb ylno nac  

 

.2  ELBATADPU_RUCNOC.teStluseR -  eht taht snaem teStluseR   daer htob eb nac

.detadpu dna  

//  teStluseR a otni swoR gnitresnI ) (XXXetadpu evah u  

 ;)"jar" ,1( gnirtSetadpu.sr  

 ;)55 ,2( tnIetadpu.sr  

.sr ;)(woRtresni  dohtem siht llac //  
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 //   teStluseR a otni swoR gnitadpu ) (XXXetadpu evah u  

  .esabatad eht ni wor gnidnopserroc eht gnitadpu yb wor tnerruc eht setadpU   

  ;)"mar" , "eman"( gnirtSetadpu.sr  

;)55 , "ega"( tnIetadpu.sr  

.sr ;)(woRetadpu dohtem siht llac //  

 

 // luseR a morf swoR eteleD  teSt  

 esabatad eht morf wor tnerruc eht seteleD   

.sr ;)3(woReteled  wor tnerruc eteled//  

.3  ytilibadloH -  a fi senimreted teStluseR   eht nehw desolc si )(timmoc   gniylrednu eht fo dohtem

noitcennoc  .dellac si  

.1  TIMMOC_REVO_SROSRUC_ESOLC.teStluseR -  lla taht snaem teStluseR  

 nehw desolc era secnatsni )(timmoc.noitcennoc   taht noitcennoc eht no dellac si dohtem

 eht detaerc teStluseR . 

.2  TIMMOC_REVO_SROSRUC_DLOH.teStluseR -  eht taht snaem teStluseR   tpek si

 eht nehw nepo )(timmoc.noitcennoc  noitcennoc eht no dellac si dohtem   eht detaerc taht

teStluseR . 

 ehT TIMMOC_REVO_SROSRUC_DLOH   eht esu uoy fi lufesu eb thgim ytilibadloh teStluseR   etadpu ot

 a nepo nac uoy ,suhT .esabatad eht ni seulav teStluseR  llac ,ti ni swor etadpu , )(timmoc.noitcennoc   llits dna

 emas eht peek teStluseR  o .swor emas eht no snoitcasnart erutuf rof nep  

  rof etubirtta testluser tes nac U tnemetatS   ro tnemetatSderaperP  :siht ekil ,  

.noitcennoc = tnemetats tnemetatS (tnemetatSetaerc  

    ,YLNO_DRAWROF_EPYT.teStluseR  ,YLNO_DAER_RUCNOC.teStluseR  

    TIMMOC_REVO_SROSRUC_ESOLC.teStluseR  

   ;)  

 

 

.noitcennoc = tnemetats tnemetatSderaperP ,lqs(tnemetatSeraperp  

    ,YLNO_DAER_RUCNOC.teStluseR,YLNO_DRAWROF_EPYT.teStluseR  

    TIMMOC_REVO_SROSRUC_ESOLC.teStluseR  

   ;)  
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noitcasnarT  
 a fo tes a si noitcasnart A  fo lla rehtiE .noitca cimota ,elgnis a sa tuo deirrac eb ot snoitc

.era meht fo enon ro ,tuo deirrac era snoitca eht  

  egatnavdA  si  ta tih si esabatad esuaceb tsaf ecnamrofrep eht sekam tI ecnamrofrep tsaf

.timmoc fo emit eht  

 

 

 ,CBDJ nI  noitcennoC ecafretni  .noitcasnart eganam ot sdohtem sedivorp  

dohteM  noitpircseD  

)sutats naeloob(timmoCotuAtes diov  .tluafedyb dettimmoc si noitcasnart hcae snaem tluafedyb eurt si tI  

)(timmoc diov  .noitcasnart eht stimmoc  

)(kcabllor diov  .noitcasnart eht slecnac  

 
yrt { 

   nnoc tcejbo noitcennoc dilav a emussA//  

   nnoc . timmoCotuAtes ( eslaf ;)  

   tnemetatS   tmts = nnoc . tnemetatSetaerc ;)(  

    

   gnirtS   LQS = "  seeyolpmE OTNI TRESNI"  + 

                ")'zeT' ,'atiR' ,02 ,601( SEULAV" ; 

   tmts . etadpUetucexe ( LQS ;)    

   skaerb taht tnemetats LQS demroflam a timbuS//  

   gnirtS   LQS = "  seeyolpmE NI DETRESNI"  + 

                ")'hgniS' ,'atiS' ,22 ,701( SEULAV" ; 
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   tmts . etadpUetucexe ( LQS ;)  

   .rorre on si ereht fI //  

   nnoc . timmoc ;)(  

} hctac ( noitpecxELQS  es {)  

    fI // .rorre yna si ereht  

   nnoc . kcabllor ;)(  

} 

 

stniopevaS  

  na fI .noitcasnart a nihtiw tniop kcabllor lacigol a enifed uoy tniopevas a tes uoy nehW

 eht lla rehtie odnu ot dohtem kcabllor eht esu nac uoy ,tniopevas a tsap srucco rorre

segnahc eht ylno ro segnahc  tniopevas eht retfa edam . 

 stniopevas eganam uoy pleh taht sdohtem wen owt sah tcejbo noitcennoC ehT

 

− 

 :)emaNtniopevas gnirtS(tniopevaStes   a snruter osla tI .tniopevas wen a senifeD

.tcejbo tniopevaS  

 :)emaNtniopevas tniopevaS(tniopevaSesaeler  vas a seteleD  ti taht ecitoN .tniope

 detareneg tniopevas a yllausu si tcejbo sihT .retemarap a sa tcejbo tniopevaS a seriuqer

.dohtem )(tniopevaStes eht yb  

{yrt  

   nnoc tcejbo noitcennoc dilav a emussA//  

   ;)eslaf(timmoCotuAtes.nnoc  

   etatSetaerc.nnoc = tmts tnemetatS ;)(tnem  

    

   tniopevaS a tes//  

   ;)"1tniopevaS"(tniopevaStes.nnoc = 1tniopevas tniopevaS  

   + " seeyolpmE OTNI TRESNI" = LQS gnirtS   ;")'zeT' ,'atiR' ,02 ,601( SEULAV"  

     ;)LQS(etadpUetucexe.tmts  

   skaerb taht tnemetats LQS demroflam a timbuS//  

   + " seeyolpmE NI DETRESNI" = LQS gnirtS   ;")'zeT' ,'atiS' ,22 ,701( SEULAV"  

   ;)LQS(etadpUetucexe.tmts  
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   .segnahc eht timmoc ,rorre on si ereht fI //  

   ;)(timmoc.nnoc  

 

{)es noitpecxELQS(hctac}  

   .rorre yna si ereht fI //  

   ;)1tniopevas(kcabllor.nnoc  

} 

CBDJ ni gnissecorP hctaB  

 eht sekam tI .seireuq fo )puorg( hctab a etucexe nac ew ,yreuq elgnis a gnitucexe fo daetsnI

.tsaf ecnamrofrep  

ecafretni tnemetatS fo sdohteM  

:woleb nevig era gnissecorp hctab rof sdohtem deriuqer ehT  

M dohte  noitpircseD  

)yreuq gnirtS(hctaBdda diov  .hctab otni yreuq sdda tI  

)(hctaBetucexe ][tni  .seireuq fo hctab eht setucexe tI  

)(hctaBraelc  hctab eht sraelC  

 

  ;)(tnemetatSetaerc.noc=tmts tnemetatS  

.tmts hctaBdda   ;)")00004,'ihba',091(seulav resu otni tresni"(  

.tmts hctaBdda   ;)")00005,'hsemu',191(seulav resu otni tresni"(  
tni ][   tnuoc = tmts . hctaBetucexe ;)(   

.yarra ][tnuoc yb detucexe saw taht tmts lqs fo rebmun teg nac u //  

ataDateM  
 

 ecafretni ataDateMesabataD  ,eman tcudorp esabatad sa hcus esabatad a fo atad atem teg ot sdohtem sedivorp

.cte sweiv fo rebmun latot fo eman ,selbat fo rebmun latot fo eman ,eman revird ,noisrev tcudorp esabatad  
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ecafretni ataDateMesabataD fo sdohtem  

   :)(emaNrevirDteg gnirtS ruter ti .revird CBDJ eht fo eman eht sn  

   :)(noisreVrevirDteg gnirtS .revird CBDJ eht fo rebmun noisrev eht snruter ti  

   :)(emaNresUteg gnirtS .esabatad eht fo emanresu eht snruter ti  

   :)(emaNtcudorPesabataDteg gnirtS .esabatad eht fo eman tcudorp eht snruter ti  

  tS  :)(noisreVtcudorPesabataDteg gnir .esabatad eht fo noisrev tcudorp eht snruter ti  

 )(samehcSteg gnirtS  

 )(syeKyramirPteg gnirtS  

 )(serudecorPteg gnirtS  

 )(selbaTteg gnirtS  

 

  ;)(ataDateMteg.noc=dmbd ataDateMesabataD  

 +" :emaN revirD"(nltnirp.tuo.metsyS ;))(emaNrevirDteg.dmbd    

+" :noisreV revirD"(nltnirp.tuo.metsyS ;))(noisreVrevirDteg.dmbd    

+" :emaNresU"(nltnirp.tuo.metsyS ;))(emaNresUteg.dmbd    

+" :emaN tcudorP esabataD"(nltnirp.tuo.metsyS   ;))(emaNtcudorPesabataDteg.dmbd  

rP esabataD"(nltnirp.tuo.metsyS tcudo  

ecafretnI ataDateMteStluseR  

.atad eht morf noitamrofni rehtruf teg nac ew .e.i atad tuoba atad snaem atadatem ehT  

 epyt nmuloc ,eman nmuloc ,nmuloc fo rebmun latot ekil elbat a fo atadatem teg ot evah uoy fI

 eht morf atadatem teg ot sdohtem sedivorp ti esuaceb lufesu si ecafretni ataDateMteStluseR , .cte

 .tcejbo teStluseR  

ecafretni ataDateMteStluseR fo sdohtem  

dohteM  noitpircseD  

)(tnuoCnmuloCteg tni cilbup  .tcejbo teStluseR eht ni snmuloc fo rebmun latot eht snruter ti  

)xedni tni(emaNnmuloCteg gnirtS cilbup  .xedni nmuloc deificeps eht fo eman nmuloc eht snruter ti  

 tni(emaNepyTnmuloCteg gnirtS cilbup  ti .xedni deificeps eht rof eman epyt nmuloc eht snruter  
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)xedni  

)xedni tni(emaNelbaTteg gnirtS cilbup  .xedni nmuloc deificeps eht rof eman elbat eht snruter ti  

snoitpecxE  

snoitpecxe fo sepyt 3 sworht sdohtem CBDJ  

.1  noitpecxELQS  

.2  sgninraWLQS  

.3  .noitacnurTataD  

.1  sdohteM noitpecxELQS  -  eht dna revird eht ni htob rucco nac noitpecxELQS nA

.esabatad  

dohteM  noitpircseD  

) (edoCrorrEteg  .noitpecxe eht htiw detaicossa rebmun rorre eht steG  

) (egasseMteg  
 eht yb deldnah ,rorre na rof egassem rorre s'revird CBDJ eht steG  ro revird

.rorre esabatad a rof egassem dna rebmun rorre elcarO eht steg  

) (noitpecxEtxeNteg  .niahc noitpecxe eht ni tcejbo noitpecxE txen eht steG  

.2  sgninraWLQS  - .sgninraw ssecca esabatad no noitamrofni sedivorp taht noitpecxe nA  

)(sgninraWteg -  siht no sllac yb detroper gninraw tsrif eht seveirteR noitcennoC  .tcejbo  

 

)(gninraWtxeNteg - .sgninraw tneuqesbus seveirteR  

 

.3  noitacnurTataD  – detacnurt yldetcepxenu si seulav atad a nehw nworht si noitpecxe siht  
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