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Data Structure using C++ 

Lecture 03 

Reading Material 

Data Structures and algorithm analysis in C++ Chapter. 3  3.1, 3.2, 3.2.1 

Summary 

 Strings 

 Structures 

 Nested Structures 
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Strings 

A structure graph consists of a set of elements that are a lesson for The Alphabet symbols 

and numbers and special symbols that are located on the keyboard and declared in the 

following way: 

 

 

 

 

The most prominent functions that apply on strings Which are located within the library 

<string.h>. 
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Definition of Strings 

• Generally speaking, a string is a sequence of characters 

• Examples: “hello”, “high school”, “H7O”. 

• Typical desirable operations on strings are: 

– Concatenation: “high”+“school”=“highschool” 

– Comparisons: “high”<“school” // alphabetical  

– Finding/retrieving/modifying/deleting/inserting substrings in a given string 

• C++ has a <string> library 

• Include it in your programs when you wish to use strings: #include <string> 

• In this library, a class string is defined and implemented 

• It is very convenient and makes string processing easier than in C 

 

Declaration of strings 

• The following instructions are all equivalent. They declare x to be an object of type 

string, and assign the string “high school” to it: 

– string x(“high school”);  

– string x= “high school”; 

– string x; x=“high school”; 

Operations on strings (Concatenation): 

• Let x and y be two strings 

• To concatenate x and y, write: x+y 

 

 

 

 

 

 

 

Concatenation of Mixed-Style Strings: 

• In                                   where s is of type string, 

– u can be   

 A string object, or  

 a C-style string (a char array or a char pointer),  

string x= “high”;  

string y= “school”; 

string z; 

z=x+y; 

cout<<“z=“<<z<<endl; z =z+“ was fun”; 

cout<<“z=“<<z<<endl; 

Output: 

z=highschool 

z= highschool was fun 

s=u+v+w; 
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 a C-style char 

 or a double-quoted string,  

 or a single-quoted character.  

– Same with v and w.  

– At least u or v or w must be a string object 

Example of Mixed-Style Concatenation: 

 

 

 

 

 

Comparison Operators for string Objects: 

• We can compare two strings x and y using the following operators: ==, !=, <, <=, >, >= 

• The comparison is alphabetical 

• The outcome of each comparison is: true or false 

• The comparison works as long as at least x or y is a string object. The other string can 

be a string object, a C-style string variable, or a double-quoted string. 

 

Example of String Comparisons: 

 

 

 

 

 

 

 

 

 

string x= “high”;  

char y[]= “school”; 

char z[]= {„w‟,‟a‟,‟s‟,‟\0‟}; 

char *p = “good”; 

string s= x+y+‟ „+z+” very”+” “+p+‟!‟; 

cout<<“s=“<<s<<endl; 

cout<<“s=“+s<<endl; 

Output: 

s=highschool was very good! 

s=highschool was very good! 

string x= “high”;  

char y[]= “school”; 

char *p = “good”; 

If (x<y) 

       cout<<“x<y”<<endl; 

If (x<“tree”) 

       cout<<“x<tree”<,endl; 

If (“low” != x) 

       cout<<“low != x”<<endl; 

if( (p>x) 

       cout<<“p>x”<<endl; 

Else 

       cout<<“p<=x”<<endl; 

Output: 

x<y 

x<tree 

low != x 

p>x 
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Example: program to read strings, and then calculate the number of symbols that is a 
numbers. 

 

 

 

 

 

 

 

Example: Program to read strings, and then calculate the character who is in the middle. 

 

 

 

 

 

 

Example: Program to read String, and then convert the great character to lowercase.  
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Structures 
 A Structure is a collection of related data items, possibly of different types.  

 A structure type in C++ is called struct. 

 A struct is heterogeneous in that it can be composed of data of different types. 

 In contrast, array is homogeneous since it can contain only data of the same type. 

 Structures hold data that belong together.  

 Examples: 

o Student record: student id, name, major, gender, start year, … 

o Bank account: account number, name, currency, balance, … 

o Address book: name, address, telephone number, … 

 In database applications, structures are called records. 

 Individual components of a struct type are called members (or fields). 

 Members can be of different types (simple, array or struct). 

 A struct is named as a whole while individual members are named using field 

identifiers. 

 Complex data structures can be formed by defining arrays of structs. 

 

Struct basics: 1-  

 

 

 

 

 

 

Struct examples: 

 

 

 

  

 

 



 
 

 هادي عٌسى الرماحً اثٌرم.م 

DATA STRUCTURES 1  732ح 

7 

Nested Structures 
 

 

 

 

 

 

Declaration of Nested Structures: 
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