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الفصل الخامس
Chapter 5

الحلقات والملفات
Loops and Files
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مفھوم الزیادة والإنقاص
Increment and Decrement Concept

:تقوم كلا من العبارتین•
num = num + 1;
num += 1;

.بمقدار واحدnumبزیادة المتغیر •
:كما تقوم كلا من العبارتین

num = num − 1;
num −= 1;

.بمقدار واحدnumبإنقاص المتغیر 
مجموعة عوامل أحادیة بسیطة صممت خصیصا ++Cتقدم لغة •

.لزیادة المتغیرات أو إنقاصھا
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الزیادة والإنقاص) مؤثرات(عوامل 
The Increment and Decrement Operators

.وھو یضیف قیمة واحد إلى متغیر ما ++عامل الزیادة ھو •

valتكافئ تماما الكتابة  ;++valالكتابة • = val + 1;

)  postfix(أو بعد ) prefix(یمكن لعامل الزیادة أن یستخدم قبل •
:المتغیر

++val;     val++;
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The Increment and Decrement Operators

.وھو ینقص قیمة واحد من متغیر ما--عامل الإنقاص ھو •

val)تكافئ(ھي نفسھا  ;--valالكتابة • = val - 1;

)  postfix(أو بعد ) prefix(یمكن لعامل الإنقاص أن یستخدم قبل •
:المتغیر

--val;     val--;
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int main()

{

int num = 4; // num starts out with 4.

cout << num << endl;

cout << ++num << endl;

cout << num<< endl;

return 0;

}
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Increment and Decrement Operators

Continued…
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Increment and Decrement Operators
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)قبل مقابل بعد(بادئة أو لاحقة 
Prefix vs. Postfix

.معقدةوتعابیرفي عبارات --و++ یمكن استخدام المعاملین •
یتم زیادة العامل أو إنقاصھ ) val, --val++(في الصیغة •

.أولا ومن ثم یرجع قیمة المتغیر
یرجع العامل قیمة المتغیر ) --val++, val(في الصیغة •

.ومن ثم تتم زیادة العامل أو إنقاصھ
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Prefix vs. Postfix - Examples

int num, val = 12;

cout << val++; // displays 12, 

// val is now 13;

cout << ++val; // sets val to 14,

// then displays it

num = --val;   // sets val to 13,

// stores 13 in num

num = val--;   // stores 13 in num,

// sets val to 12
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ملاحظات حول الزیادة والإنقاص
Notes on Increment and Decrement

:یمكن استخدامھما في التعابیر•
result = num1++ + --num2;

:ةلا یمكن كتاب. یجب تطبیقھما على شيء لھ موقع في الذاكرة•
result = (num1 + num2)++;

):النسبیة(یمكن استخدامھما في التعابیر العلائقیة •
if (++num > limit)

pre- and post-operations will cause different 
comparisons 
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whileحلقة : مقدمة إلى الحلقات
Introduction to Loops: The while Loop

5.2
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Introduction to Loops: The while Loop

.عباراتتحكم تسبب تكرار تنفیذ عبارة ما أو) بنیة(ھي عبارة :الحلقة•
:ھيwhileالصیغة العامة لحلقة •

while (expression)

statement;

من التعلیمات ) كتلة(أن تكون مجموعة ;statementیمكن لـ •
.{ }محاطة بـ 
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whileمبدأ عمل حلقة 
The while Loop – How It Works

while (expression)
statement;

• expression is evaluated
– if true, then statement is executed, and 

expression is evaluated again
– if false, then the loop is finished and program 

statements following statement execute
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)التدفقيWhileمخطط (whileمنطق حلقة 
The Logic of a while Loop
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The while loop in Program 5-3
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How the while Loop in Program 5-3 
Lines 9 through 13 Works 
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في البرنامج السابقWhileمخطط حلقة 
Flowchart of the while Loop in

Program 5-3
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ھي حلقة اختبار أوليwhileحلقة 
The while Loop is a Pretest Loop

قبل تنفیذ expressionالتعبیر ) حساب(یتم تقییم 
:لا یتم تنفیذ العبارة التالیة أبدا. الحلقة

int number = 6;
while (number <= 5)
{

cout << "Hello\n";
number++;

}
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مراقبة الحلقات غیر المنتھیة
Watch Out for Infinite Loops

expressionتجعل شیفرةیجب أن تحتوي الحلقة على •
.falseخاطئا 

.وإلا فلیس ھناك طریقة لتوقفھا والخروج منھا•

دد غیر تدعى مثل ھذه الحلقة بالحلقة غیر المنتھیة لأنھا ستتكرر ع•
.منتھ من المرات
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مثال عن الحلقة غیر المنتھیة
Example of an Infinite Loop

int number = 1;
while (number <= 5)
{

cout << "Hello\n";
}
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العدادات
Counters

5.4
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العدادات
Counters

ھو متغیر یزداد أو ینقص في كل مرة تتكرر فیھا :العداد•
.الحلقة

تغیر یعرف أیضا بم(یمكن استخدامھ لتنفیذ التحكم بالحلقة •
)التحكم بالحلقة

.یجب تھیئتھ بقیمة ما قبل دخول الحلقة•
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A Counter Variable Controls the Loop in 
Program 5-6

Continued…
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A Counter Variable Controls the Loop in 
Program 5-6
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do-whileحلقة 
The do-while Loop

5.5
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The do-while Loop

post testحلقة اختبار لاحق do-whileتعتبر حلقة •
.بمعنى أنھا تنفذ الحلقة ومن ثم تختبر التعبیر

:صیغتھا العامة•
do
statement;  // or block in { }

while (expression);

• Note that a semicolon is required after 
(expression)
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The Logic of a do-while Loop
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An Example do-while Loop

int x = 1;
do
{

cout << x << endl;
} while(x < 0);

-doمع أن عبارة الاختبار خاطئة فإن ھذه الحلقة ستنفذ مرة واحدة لأن
whileحلقة اختبار لاحقة.
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A do-while Loop in Program 5-7

Continued…
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A do-while Loop in Program 5-7
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do-whileملاحظات حول حلقة 
do-while Loop Notes

.دائما تنفذ الحلقة لمرة واحدة على الأقل•

ویتوقف trueصحیحا expressionیستمر التنفیذ طالما بقي •
.falseالتكرار عندما یصبح التعبیر خاطئا 

menu-driven programsبالقوائم المقادةمفیدة في البرامج •
.  لإرجاع المستخدم إلى القائمة لتنفیذ خیار آخر

(see Program 5-8 on pages 245-246)
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forحلقة 
The for Loop

5.6
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The for Loop

مفیدة للحلقة المحكومة بعداد ما•

:الشكل العام•
for(initialization; test; update)

statement; // or block in { }

أو بعد القوس updateلیس ھناك فاصلة منقوطة بعد عبارة •
(الأخیر 
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forآلیات الحلقة 
for Loop - Mechanics

for(initialization; test; update)
statement; // or block in { }

تنفذ عملیة التھیئة  ) ۱initialization
یتم تقییم تعبیر الاختبار ) ۲test

statementتنفذ العبارة trueإذا كان صحیحا -
تنھي الحلقةfalseإذا كان خاطئا -

testثم تعید تقییم عبارة الاختبار updateتنفذ التحدیث )۳
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for Loop - Example

int count;

for (count = 1; count <= 5; count++)
cout << "Hello" << endl;
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نظرة أقرب إلى المثال السابق
A Closer Look at the Previous Example
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المخطط التدفقي للمثال السابق
Flowchart for the Previous Example
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A for Loop in Program 5-9

Continued…
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A for Loop in Program 5-9
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A Closer Look at Lines 15 through 16 in 
Program 5-9
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Flowchart for Lines 15 through 16 in 
Program 5-9
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forمتى نستخدم حلقة 
When to Use the for Loop

:في أي حالة تتطلب بوضوح ما یلي •

عملیة تھیئة-•

لإیقاف الحلقة) مزیف(شرط خاطئ •

تحدیث یجب حصولھ في نھایة كل تكرار•
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ھي حلقة اختبار أوليforحلقة 
The for Loop is a Pretest Loop

لقة تعبیر اختبارھا قبل كل تكرار لذلك تعتبر حforتختبر حلقة •
.اختبار أولي

:لن تتكرر الحلقة التالیة أبدا•

for (count = 11; count <= 10; count++)
cout << "Hello" << endl;
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forتعدیلات الحلقة 
for Loop - Modifications

یمكن أن نضع عدة جمل في تعبیر التھیئة •
initialization .تفصل الجمل بالفاصلة:

•
int x, y;
for (x=1, y=1; x <= 5; x++)
{

cout << x << " plus " << y
<< " equals " << (x+y)
<< endl;

}

Initialization Expression
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for Loop - Modifications

تفصل كل . testیمكن أیضا وضع عدة جمل في تعبیر الاختبار •
:جملة بالفاصلة

int x, y;
for (x=1, y=1; x <= 5, y<=4; x++, y++)
{

cout << x << " plus " << y
<< " equals " << (x+y)
<< endl;

}

Test Expression
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for Loop - Modifications

):forقبل (سابقا بھیمكننا إغفال تعبیر التھیئة  إذا قمنا •

int sum = 0, num = 1;

for (; num <= 10; num++)

sum += num;
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for Loop - Modifications

یمكننا التصریح عن المتغیرات في عبارة التھیئة •
initialization:

int sum = 0;
for (int num = 0; num <= 10; num++)

sum += num;

.فقطforھو الحلقة numمجال المتغیر 
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Keeping a Running Total

5.7
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Keeping a Running Total

• running total: accumulated sum of numbers 
from each repetition of loop

• accumulator: variable that holds running total

int sum=0, num=1; // sum is the
while (num <= 10) // accumulator
{ sum += num;

num++;
}
cout << "Sum of numbers 1 – 10 is"

<< sum << endl;



Copyright © 2019, 2016, 2012 Pearson Education, Inc. All Rights Reserved

Logic for Keeping a Running Total
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A Running Total in Program 5-12

Continued…
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A Running Total in Program 5-12
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القیم الحارسة
Sentinels

5.8
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Sentinels

• sentinel: value in a list of values that indicates 
end of data

• Special value that cannot be confused with a 
valid value, e.g., -999 for a test score

• Used to terminate input when user may not 
know how many values will be entered
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A Sentinel in Program 5-13

Continued…
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A Sentinel in Program 5-13
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Deciding Which Loop to Use

5.9
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Deciding Which Loop to Use

• The while loop is a conditional pretest loop 
– Iterates as long as a certain condition exits
– Validating input
– Reading lists of data terminated by a sentinel

• The do-while loop is a conditional posttest loop 
– Always iterates at least once
– Repeating a menu

• The for loop is a pretest loop
– Built-in expressions for initializing, testing, and updating
– Situations where the exact number of iterations is known
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Nested Loops

5.10
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Nested Loops

• A nested loop is a loop inside the body of 
another loop

• Inner (inside), outer (outside) loops:

for (row=1; row<=3; row++) //outer
for (col=1; col<=3; col++)//inner

cout << row * col << endl;
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Nested for Loop in Program 5-14

Inner Loop

Outer Loop
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Nested Loops - Notes

• Inner loop goes through all repetitions for each 
repetition of outer loop

• Inner loop repetitions complete sooner than 
outer loop

• Total number of repetitions for inner loop is 
product of number of repetitions of the two 
loops.  
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Using Files for Data Storage

5.11
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Using Files for Data Storage

• Can use files instead of keyboard, monitor 
screen for program input, output

• Allows data to be retained between program 
runs

• Steps:
– Open the file
– Use the file (read from, write to, or both)
– Close the file
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Files: What is Needed

• Use fstream header file for file access
• File stream types:

ifstream for input from a file
ofstream for output to a file
fstream for input from or output to a file

• Define file stream objects:
ifstream infile;
ofstream outfile;
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Opening Files

• Create a link between file name (outside the 
program) and file stream object (inside the 
program)

• Use the open member function:
infile.open("inventory.dat");
outfile.open("report.txt");

• Filename may include drive, path info.
• Output file will be created if necessary; existing 

file will be erased first
• Input file must exist for open to work
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Testing for File Open Errors

• Can test a file stream object to detect if an 
open operation failed:

infile.open("test.txt");
if (!infile)
{

cout << "File open failure!";
}

• Can also use the fail member function
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Using Files

• Can use output file object and << to send data 
to a file:

outfile << "Inventory report";

• Can use input file object and >> to copy data 
from file to variables:

infile >> partNum;

infile >> qtyInStock >> qtyOnOrder;
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Using Loops to Process Files

• The stream extraction operator >> returns 
true when a value was successfully read, 
false otherwise

• Can be tested in a while loop to continue 
execution as long as values are read from the 
file:

while (inputFile >> number) ...
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Closing Files

• Use the close member function:
infile.close();
outfile.close();

• Don’t wait for operating system to close files at 
program end:
– may be limit on number of open files
– may be buffered output data waiting to send to file
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Letting the User Specify a Filename

• In many cases, you will want the user to specify 
the name of a file for the program to open.

• In C++ 11, you can pass a string object as 
an argument to a file stream object’s open
member function.
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Letting the User Specify a Filename in 
Program 5-24

Continued…
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Letting the User Specify a Filename in 
Program 5-24
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Using the c_str Member Function in Older 
Versions of C++

• Prior to C++ 11, the open member function 
requires that you pass the name of the file as a 
null-terminated string, which is also known as a 
C-string. 

• String literals are stored in memory as null-
terminated C-strings, but string objects are not.
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Using the c_str Member Function in Older 
Versions of C++

• string objects have a member function 
named c_str
– It returns the contents of the object formatted as a 

null-terminated C-string. 
– Here is the general format of how you call the 

c_str function:
stringObject.c_str()

▪ Line 18 in Program 5-24 could be rewritten in the following 
manner:
inputFile.open(filename.c_str());
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Breaking and Continuing a Loop

5.12
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Breaking Out of a Loop

• Can use break to terminate execution of a 
loop

• Use sparingly if at all – makes code harder to 
understand and debug

• When used in an inner loop, terminates that 
loop only and goes back to outer loop
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The continue Statement

• Can use continue to go to end of loop and 
prepare for next repetition
– while, do-while loops: go to test, repeat loop if 

test passes
– for loop: perform update step, then test, then 

repeat loop if test passes

• Use sparingly – like break, can make program 
logic hard to follow
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Copyright

This work is protected by United States copyright laws and is provided solely
for the use of instructions in teaching their courses and assessing student
learning. dissemination or sale of any part of this work (including on the

World Wide Web) will destroy the integrity of the work and is not permit-
ted. The work and materials from it should never be made available to

students except by instructors using the accompanying text in their
classes. All recipients of this work are expected to abide by these

restrictions and to honor the intended pedagogical purposes and the needs of
other instructors who rely on these materials.
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