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Weekly Hours Unit / Topic Name

1 4
-Definition of Data Structure

- Basic Principles of Data Structures

2 4

-Methods of Representing Simple Data Structures

-Integers

-Real Numbers

-Strings

3-5 4

-Arrays

-Array Representation

-One-Dimensional Array Representation

-Two-Dimensional Array Representation

6-7 4 - Pointers

8-10 4 - Linked Lists 

11 4 - Stack

12 4 - Queue

13-15 4 - Graphs
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The pre-test for the week 1
1- What is a Data Structure?
A) Operating System 
B) Method of organizing data 
C) Programming Language 
D) Printer
2- Why are Data Structures used?
A) To organize and process data 
B) To play music 
C) To delete files 
D) To draw pictures
3- Which of the following is a Data Structure?
A) Array 
B) Monitor 
C) Mouse 
D) Keyboard

4- Data Structures help in:
A) Organizing data 
B) Printing only 
C) Playing games 
D) Watching videos
5- Which language uses Data Structures?
A) C++ 
B) Paint 
C) Word 
D) Excel
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The post-test for the week 1
1- What is the importance of Data Structures?
A) Efficient data organization 
B) Playing music 
C) Deleting programs 
D) Changing screen color
2- Which is NOT a Data Structure?
A) Stack 
B) Queue 
C) Keyboard 
D) Array
3- Data Structures help to:
A) Access data easily 
B) Stop the computer 
C) Delete memory 
D) Increase sound

4- Which is a principle of Data Structures?
A) Organizing data 
B) Watching videos 
C) Playing games 
D) Drawing pictures
5- Data Structures are used in:
A) Software development 
B) Photography 
C) Television 
D) Music
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The pre-test for the week 2
1- Which type is used for whole numbers?
A) Integer 
B) String 
C) Float 
D) Char
2- Strings are used to store:
A) Text 
B) Images 
C) Videos 
D) Numbers only
3- Real Numbers represent:
A) Decimal values 
B) Images 
C) Files 
D) Letters

4- Which data type stores decimal numbers?
A) Integer 
B) Float 
C) Character 
D) Boolean
5- Integer is used for:
A) Whole numbers 
B) Images 
C) Text 
D) Videos
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The post-test for the week 2
1- Which of the following is a String?
A) 25 
B) "Ali" 
C) 3.5 
D) 10
2- Real Numbers are used for:
A) Decimal values 
B) Pictures 
C) Text only 
D) Files
3- Which data type stores integers?
A) String 
B) Integer 
C) Float 
D) Character

4- Which of the following is a data type?
A) Integer 
B) Mouse 
C) Printer 
D) Monitor
5- Strings are mainly used to:
A) Store text 
B) Store videos 
C) Delete files 
D) Draw shapes
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The pre-test for the week 3-5
1- What is an Array?
A) Collection of similar elements 
B) Operating System 
C) Image file 
D) Video file
2- One-Dimensional Array means:
A) Single dimension array 
B) Double dimension array 
C) Linked List 
D) Queue
3- Two-Dimensional Array contains:
A) Rows and columns 
B) One row only 
C) One column only 
D) Text only

4- Arrays are used for:
A) Storing groups of data 
B) Playing music 
C) Printing only 
D) Watching videos
5- Array elements are accessed by:
A) Index 
B) Printer 
C) Keyboard 
D) Screen
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The post-test for the week 3-5
1- Which of the following represents an array?
A) int a[5] 
B) float x 
C) char c 
D) bool y
2- A two-dimensional array contains:
A) Rows and columns 
B) One element only 
C) Files 
D) Pictures
3- The first index of an array usually starts with:
A) 0 
B) 1 
C) 2 
D) 5

4- Array Representation is used for:
A) Representing data in memory 
B) Playing games 
C) Printing documents 
D) Watching videos
5- Which is NOT a type of array?
A) One-Dimensional 
B) Two-Dimensional 
C) Three-Dimensional 
D) Keyboard
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The pre-test for the week 6-7
1- What is a Pointer?
A) A memory address 
B) A printer 
C) A file 
D) A monitor
2- Which symbol is used to get the address of a variable?
A) & 
B) * 
C) % 
D) #
3- Which symbol is used for dereferencing?
A) * 
B) & 
C) + 
D) /

4- A pointer stores:
A) Address of a variable 
B) Video files 
C) Images 
D) Text only
5- Which is a correct pointer declaration?
A) int *p 
B) int p 
C) float p 
D) char p
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Week 6-7



Pointers
• To understand pointers, you should first know how

data is stored on the computer.
• Each variable you create in your program is assigned a

location in the computer's memory. The value the
variable stores is actually stored in the location assigned.

• To know where the data is stored, C++ has an
& operator.

• The & (reference) operator gives you the address
occupied by a variable.

• If var is a variable then, &var gives the address of 
that variable.



Output

0x7fff5fbff8ac 
0x7fff5f bff8a 
8
0x7fff5f bff8a 
4

#include <iostream> 

using namespace std;

int main()
{

int var1 = 3; 
intvar2 = 24; 
intvar3 = 17;
cout << &var1 << endl;
cout << &var2 << endl;
cout << &var3 << endl;

}

توضيح

• You may notget thesame resultonyour 
system.

• The 0x in the beginning representsthe 
address is in hexadecimal form.

• Notice that first address differs from 
second by 4-bytesand second address 
differs from third by4-bytes.

• This is becausethesizeof integer(variable 
of type int) is 4 bytes in 64-bitsystem.

Example 1: illustrate the Address in C++



• Apointer is the memory address of a variable.

• Apointer is a variable that contains the address of a variable.

• Using pointer we can pass argument to the functions. Generally

we pass them by value as a copy. So we cannot change them. But if

we pass argument using pointer, we can modify them

• Let us imagine that a computer memory is a long array and every

array location has a distinct memory location.

• A pointer variable contains a representation of an address of another

variable (P is a pointer variable in the following):

3



Example: (pointer declarations)

float *p; //To declare a pointer variable p that can "point" 

to a variable of type float

int *K; //To declare a pointer variable K that can "point" 

to a variable of

type int

Example: If a number variable is stored in the memory 

address 0x123, and it contains a value 5.

⚫The reference (&) operator gives the value 0x123, while 

the dereference

(*) operator gives the value 5.



Syntax: Type *Name;

Examples:
int *P;

f loat *Q;

char*R;

// P isvaraible thatcan pointtoan integer var

//  Q isa f loat pointer

// R isacharpointer

Example:

int *AP[5]; /* AP isanarrayof 5 pointers to ints */

Pointer Variable Definition



⚫An address used to tell where a variable is stored in memory is a 
pointer

⚫Pointer variables must be declared to have a pointer type

⚫Reference operator (&) as discussed above gives the address of a 
variable.

The Dereferencing Operator

To get the value stored in the memory address, we use the 
dereference operator (*).

Example: p1 = &v1;

⚫ p1 is now a pointer to v1

⚫ v1 can be called v1 or "the variable pointed to by p1"

Address (&) Operator



Example 2:



Example 3: C++ Pointers
C++ Program to demonstrate the working of pointer.

#include <iostream>

using namespace std;

int main() {

int *pc, c;

c = 5;

cout << "Address of c (&c): " << &c << endl;

cout << "Value of c (c): " << c << endl << endl;

pc = &c; // Pointer pc holds the memory address 

of variable c cout << "Address that pointer pc holds (pc): 

"<< pc << endl;

cout << "Content of the address pointer pc holds (*pc): " << *pc << 

endl

c = 11; // The content inside memory address &c is changed from 

5 to 11. cout << "Address pointer pc holds (pc): " << pc << endl; 

cout << "Content of the address pointer pc holds (*pc): " << *pc << 

endl;

*pc = 2;

cout << "Address of c (&c): " << &c << endl; 

cout << "Value of c (c): " << c << endl << endl; 

return 0;



The output for Example 3

Address of c (&c): 0x7fff5fbff80c

Value of c (c): 5

Address that pointer pc holds (pc): 0x7fff5fbff80c 

Content of the address pointer pc holds (*pc): 5

Address pointer pc holds (pc): 0x7fff5fbff80c

Content of the address pointer pc holds (*pc): 11

Address of c (&c): 0x7fff5fbff80c 

Value of c (c): 2



⚫ The assignment operator = is used to assign the 
value of one pointer to another

⚫ Example: If p1 still points tov1 (previousslide) then 
p2 = p1;

⚫ causes *p2, *p1, and v1 all toname thesamevariable

⚫ Somecare is required making assignmentstopointervariables
⚫ p1= p2; // changes the location thatp1 "points"

• to

⚫ *p1 = *p2; // changesthevalueat the location

• thatp1 "points" to

Pointer Assignment





⚫ In this article, you'll learn about the relation between

arrays and pointers, and use them efficiently in your

program.

• Pointers are the variables that hold address. Not only

can pointers store address of a single variable, it can

also store address of cells of an array.

C++ Pointers and Arrays



Int *ptr;

int a[5];

Ptr = &a[2]; // &a[2] is theaddressof third elementof a[5].

⚫ Suppose, pointer needs topoint tothe fourth elementof anarray, that is, hold addressof 
fourth arrayelement in abovecase.

⚫ Sinceptr points tothe third element in theaboveexample, ptr + 1 will point tothe fourth 
element.

⚫ You may think, ptr + 1 givesyou theaddressof next byteto the ptr. But it's notcorrect.

⚫ This is becausepointer ptr isapointer toan intand sizeof int is fixed foraoperating 
system (sizeof int is 4 byteof 64-bitoperating system). Hence, the address between ptr

and ptr + 1 differs by 4 bytes.

⚫ If pointer ptr was pointer tochar then, theaddress between ptr and ptr + 1 would
havediffered by 1 bytesincesizeof acharacter is 1 byte.

For example:



Example 4: C++ Pointers and Arrays
C++ Program to display address of elements of an array using both array

and pointers
#include <iostream> 
using namespace std;

int main()
{

f loatarr[5]; 
float *ptr;

cout << "Displaying address using arrays: " << endl; 
for (int i = 0; i < 5; ++i)
{

cout << "&arr[" << i << "] = " << &arr[i] << endl;
}

// ptr = &arr[0] 
ptr = arr;

cout<<"\nDisplaying address using pointers: "<< endl; 
for (int i = 0; i < 5; ++i)
{

cout << "ptr + " << i << " = "<< ptr + i << endl;
}

return 0;
}

Output of Eample 4:

Displaying address using arrays:

&arr[0] = 0x7fff5fbff880

&arr[1] = 0x7fff5fbff884

&arr[2] = 0x7fff5fbff888

&arr[3] = 0x7fff5fbff88c

&arr[4] = 0x7fff5fbff890

Displaying address using pointers:

ptr + 0 = 0x7fff5fbff880

ptr + 1 = 0x7fff5fbff884

ptr + 2 = 0x7fff5fbff888

ptr + 3 = 0x7fff5fbff88c

ptr + 4 = 0x7fff5fbff890

توضيح

In theaboveprogram, adifferent pointer ptr is 
used for displaying the address of array 
elements arr.

But, arrayelementscan beaccessed using
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The post-test for the week 6-7
1- What is the main use of pointers?
A) Access memory locations 
B) Play music 
C) Delete files 
D) Draw shapes
2- The symbol * is called:
A) Dereference Operator 
B) Addition Operator 
C) Division Operator 
D) Assignment Operator
3- The symbol & is called:
A) Address Operator 
B) Logical Operator 
C) Arithmetic Operator 
D) Assignment Operator

4- Which is a float pointer declaration?
A) float *p 
B) float p 
C) int p[] 
D) char p
5- Pointers are used to:
A) Access memory addresses 
B) Print files 
C) Watch videos 
D) Change screen colors
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The pre-test for the week 8-10
1- A Linked List is made up of:
A) Nodes 
B) Images 
C) Files 
D) Programs
2- Each node contains:
A) Data and Pointer 
B) Keyboard 
C) Printer 
D) Screen
3- Linked Lists are used for:
A) Dynamic data storage 
B) Drawing only 
C) Playing games 
D) Watching videos

4- The next element in a Linked List is accessed using:
A) Pointer 
B) Monitor 
C) Mouse 
D) Scanner
5- Linked List is a:
A) Data Structure 
B) Programming Language 
C) Database 
D) Operating System
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The post-test for the week 8-10
1- Which represents a node in Linked List?
A) Data + Pointer 
B) Picture 
C) File 
D) Screen
2- One advantage of Linked Lists is:
A) Flexible insertion of elements 
B) Deleting the operating system 
C) Watching movies 
D) Printing pictures
3- Pointers in Linked Lists are used for:
A) Connecting nodes 
B) Playing music 
C) Drawing shapes 
D) Opening files

4- Which is NOT part of a node?
A) Data 
B) Pointer 
C) Address 
D) Printer
5- Linked Lists allow:
A) Dynamic expansion 
B) System shutdown 
C) Video editing 
D) Sound control
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The pre-test for the week 11
1- Stack works on:
A) LIFO 
B) FIFO 
C) Random 
D) Sequential
2- Adding an element to Stack is called:
A) Push 
B) Pop 
C) Delete 
D) Search
3- Removing an element from Stack is called:
A) Pop 
B) Push 
C) Insert 
D) Save

4- In Stack, the last element entered is:
A) The first to leave 
B) The last to leave 
C) Never removed 
D) Deleted مباشرة

5- Stack is a:
A) Data Structure 
B) Browser 
C) Operating System 
D) File
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The post-test for the week 11
1- What does LIFO mean?
A) Last In First Out 
B) First In First Out 
C) Last In Last Out 
D) First In Last Out
2- Which operation removes an element from Stack?
A) Pop 
B) Push 
C) Insert 
D) Print
3- Stack is commonly used in:
A) Function calls 
B) Video editing 
C) Printing only 
D) Music playing

4- Which operation adds a new element?
A) Push 
B) Pop 
C) Delete 
D) Save
5- Stack depends on:
A) Order of elements 
B) Images 
C) Videos 
D) Audio files
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The pre-test for the week 12
1- Queue works on:
A) FIFO 
B) LIFO 
C) Random 
D) Stack
2- In Queue, the first element entered is:
A) The first to leave 
B) The last to leave 
C) Never removed 
D) Deleted directly
3- Adding an element to Queue is called:
A) Enqueuers
B) Push 
C) Pop 
D) Delete

4- Removing an element from Queue is called:
A) Dequeuers 
B) Insert 
C) Push 
D) Search
5- Queue is a:
A) Data Structure 
B) Screen 
C) File 
D) Game
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The post-test for the week 12
1- What does FIFO mean?
A) First In First Out 
B) Last In First Out 
C) First In Last Out 
D) Last In Last Out
2- Queue is used in:
A) Process scheduling 
B) Painting 
C) Watching videos 
D) Playing games
3- Which operation inserts an element into Queue?
A) Enqueue
B) Dequeue
C) Delete 
D) Save

4- Which operation removes an element from Queue?
A) Dequeue
B) Push 
C) Insert 
D) Print
5- Queue depends on:
A) Time order 
B) Images 
C) Audio 
D) Videos
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The pre-test for the week 13-15
1- A Graph consists of:
A) Vertices and Edges 
B) Images 
C) Files 
D) Programs
2- Vertices mean:
A) Nodes 
B) Pictures 
C) Files 
D) Text
3- Edges represent:
A) Connections 
B) Images 
C) Videos 
D) Programs

4- Graph is a:
A) Data Structure 
B) Operating System 
C) Browser 
D) Application
5- Graphs are used in:
A) Networks 
B) Printing 
C) Drawing only 
D) Audio editing
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The post-test for the week 13-15
1- Which of the following represents a Graph?
A) Nodes and Edges 
B) Keyboard 
C) Monitor 
D) Printer
2- Graphs are used for:
A) Representing relationships 
B) Deleting files 
C) Playing music 
D) Watching videos
3- A Vertex represents:
A) Node 
B) Connection 
C) File 
D) Picture

4- An Edge represents:
A) Connection between nodes 
B) Screen 
C) Text 
D) Audio
5- Graphs are important in:
A) Computer Networks 
B) Video games only 
C) Painting 
D) Music editing
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Answer Keys
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Q1 B

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 C

Q3 A

Q4 A

Q5 A

Pre-test Post-test

Week 1
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Q1 A

Q2 A

Q3 A

Q4 B

Q5 A

Q1 B

Q2 A

Q3 B

Q4 A

Q5 A

Pre-test Post-test

Week 2
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Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 A

Q3 A

Q4 A

Q5 D

Pre-test Post-test

Week 3-5



127

Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Pre-test Post-test

Week 6-7
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Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 A

Q3 A

Q4 D

Q5 A

Pre-test Post-test

Week 8-10
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Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Pre-test Post-test

Week 12
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Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Q1 A

Q2 A

Q3 A

Q4 A

Q5 A

Pre-test Post-test

Week 13-15
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Thank you


