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There are basically two aspects of computer programming. One is data 

organization also commonly called as data structures. Till now we have seen about 

data structures and the techniques and algorithms used to access them. The other 

part of computer programming involves choosing the appropriate algorithm to 

solve the problem. Data structures and algorithms are linked each other. After 

developing programming techniques to represent information, it is logical to 

proceed to manipulate it. This lecture introduces this important aspect of problem 

solving. 

INTRODUCTION TO SEARCHING AND SORTING ALGORITHMS 

ر عتب 
ُ
 منررأشكال،ررعدةررالخوارزميةررهذهرروتتخذرررالخوارزمياتررعلمررأركانررمنررأساسيارررركنارررالبحثررخوارزميةررت

رررعددرررعنررالبحثررأبسطهار  
ركلمة عنررالبحثررإلىررالانتقالررعندرررتعقيدارررالأمررررويزدادرررالحجمررمُحددةررمصفوفةررف 

رررترىرركمارررتمامارررنص،ررداخل  
رررالعاديةررالنصوصررمحرراتررف   

رحيثر Find & Replace خاصيةررعلىررتحتويرروالت 

ر Boyer-Moore Searching تسمىربحثرخوارزميهرتستخدمرالحاليةرالمحرراترأغلبرأن  
عدررالت 

ُ
رتقريباررت

رررالخوارزمياتررأسرعررمن  
رحروفررمجموعةررلديناررركانتررلورررفماذاررر،آخررررنوعررمنرربحثررأيضارررهناك.ررالبحثررمجالررف 

رررالكلماتررجميعررإيجادرررونريدر  
بهتبررالت  ربرررالخوارزمياتررمنررالنوعررهذاررريُسمىررمارررعادةررالحروف؟؟ررذهدأر

ةررتطبيقاتررالنوعررولهذارررprefix searchingر رررخصوصاررركثبر  
روالمتصفحاتررروالقواميسررالبحثررمحركات ف 

ر  
 .سابقارزرتهرقدرركنترربحرفريبدأررلموقعركتابتكررعندررالخوارزميةرهذهرتستخدمرالت 

ررقريبرررنصررلإيجادررريُستخدمررالخوارزمياتررمنررآخررررنوعررفهناكررآنفا،ررذكرناهررمارررعلىررالبحثررخوارزميةررتقتصرررلار

رالكلماترررمنررقريبةرركلماترر5ررأوررر4ررعنرربالبحثررالخوارزميةررتقومررحيثررعنه،ررتبحثرركنتررالذيررالنصررمن

جمةررعندرررGoogleرريفعلرركمارررتمامارررالخاطئة، ررإملائيةرررأخطاءررعلىرريحتوي نصرركتابةررندرعررOffice Wordررأورررالب 

ررالوزنرعلىرالخوارزمياترهذهرأغلبروتعتمدر  
 Soundex Searchingرأشهرهاررومنرللحرفرالصوت 

وسات  فمضاداترفقط،رهذاررليس رمطابقررتوقيعردروجوررعنررللبحثرسريعةرربحثرخوارزمياتررتستخدمرالفير

ررتوقيعررركلررعنررفالبحثررللغايةررضخمةررتكونررالتواقيعرربياناتررقواعدرررأنرروبمارررفحصه،ررالمرادرررالملفرربياناتررلأحدر



 

P a g e  | 3 

Department of Cyber Security 

Searching And Sorting Algorithms – Lecture (1)                                                       

Second Stage 

 
 

 

Lecturer Name  

Asst. Prof. Ali Kadhum Al-Quraby 

رررتواقيعررعدهررعنررالبحثررارنهبإمكاررخوارزمياتررتوجدرررحيثررالأفضل،رروهناكررجداررربطيئارررسيكون  
رراللحظةرررنفسررف 

ررمثلرررمختلفةررمفاهيمررعلىررتعتمدرررأخرىررياتخوارزمررأيضارررهناكررالأمر،ررذاربهررللقيامررشجريةرربنيةرروتستخدم

Hash Tableرربررالخوارزمياتررمنررالنوعررهذاررريُسمىررورررأخرى،ررأمورررروعدةررMultiple pattern searchingرر

وساتررمضاداتررمنررالعديدررروهناكررالخوارزميات،ررأصعبررمنررهورررور رررالفبر  
ررالخوارزمياترررهذهررمثلررتستخدمررالت 

  ClamAV .مثل

Searching is an operation or a technique that helps finds the place of a given 

element or value in the list. Any search is said to be successful or unsuccessful 

depending upon whether the element that is being searched is found or not. Some 

of the standard searching technique that is being followed in data structure is listed 

below: 

1. Linear or sequential search 

2. Binary search 

Sorting allows an efficient arrangement of elements within a given data structure. 

It is a way in which the elements are organized systematically for some purpose. For 

example, a dictionary in which words is arranged in alphabetical order and 

telephone director in which the subscriber names are listed in alphabetical order. 

There are many sorting techniques out of which we study the following. 

1. Bubble sort 

2. Quick sort 

3. Selection sort and 

4. Heap sort 

There are two types of sorting techniques: 
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1. Internal sorting 

2. External sorting 

If all the elements to be sorted are present in the main memory, then such sorting 

is called internal sorting on the other hand, if some of the elements to be sorted 

are kept on the secondary storage, it is called external sorting. Here we study only 

internal sorting techniques. 

 

1. Linear Search: 

This is the simplest of all searching techniques. In this technique, an ordered or 

unordered list will be searched one by one from the beginning until the desired 

element is found. If the desired element is found in the list, then the search is 

successful otherwise unsuccessful. 

Suppose there are “n” elements organized sequentially on a List. The number of 

comparisons required to retrieve an element from the list, purely depends on 

where the element is stored in the list. If it is the first element, one comparison will 

do; if it is second element two comparisons are necessary and so on. On an average 

you need [(n+1)/2] comparisons to search an element. If search is not successful, 

you would need “n” comparisons. 

The time complexity of linear search is O(n). 
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Algorithm 

 

 

 

 

Here is a simple C++ program that demonstrates sequential search (also known as 
linear search). This search algorithm checks each element in a list (or array) one by 
one to find the target value. 
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Example 1: 

Let us illustrate linear search on the following 9 elements: 

 

Searching different elements is as follows: 

1. Searching for x = 7, Search successful, data found at 3rd position. 

2. Searching for x = 82, Search successful, data found at 7th position. 

3. Searching for x = 42, Search un-successful, data not found. 

 

Example 2: Let us take an example of an array A[7]={5,2,1,6,3,7,8}. Array A has 7 

items. Let us assume we are looking for 7 in the array. Targeted item=7.  

Here, we have  

A[7]={5,2,1,6,3,7,8}  

X=7  

At first, When i=0     (A[0]=5; X=7) not matched  

i++ now, i=1    (A[1]=2; X=7)     not matched  

i++ now, i=2    (A[2])=1; X=7)    not matched  

…  

….  

i++ when, i=5   (A[5]=7; X=7)     Match Found  

Hence, Element X=7 found at index 5. 

 

Index 0 1 2 3 4 5 6 

Element 5 2 1 6 3 7 8 
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❖ A Recursive program for linear search 

Here is a recursive C++ program to perform linear (sequential) search: 

 


