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Chapiter I. Introduction
I.1 Definition of algorithm

Algorithm is the sequence of instructions which are involved in solving a given problem or accomplishment of a given task.

It can be translated into a programming language in order to produce the result.

I.2 Structure of an algorithm

An algorithm is made mainly of the following parts:

The variable declaration line

The beginning of an algorithm

The instructions part

The end

Example:
Var A as Integer

Start

A←5

End

Explanations:

Var A as Integer      is the variable declaration line

Start                          marks the beginning of an algorithm

A←5                          the instructions part

End                           marks the end of an algorithm

I.3 Variables
A variable is a memory zone which is used to store data. It is characterized by a name, an address and a data type.
· Variable name: a variable name helps to distinguish it from other variables,

· Variable address: helps to locate it in the memory,
· Variable data type: helps to know the operations allowed to be performed on it and the size it occupies in the memory.

I.4 Variable declaration

A variable to be used must first be declared. Declare a variable; means create it by giving it a name and a data type.

I.5 Rules for giving a valid name to a variable
· Start a variable name with a upper case letter

· Don’t use a blank space in variable name

· Instead of using a blank space in a variable name put underscore

· Don’t use reserved words
· Don’t use special characters  

I.6 Data type in algorithm
Here are some data types used in algorithm
	Name
	Description
	Size
	Range

	Short integer
	Short integer
	2 bytes
	-32768 to 32767

	Integer
	integer
	4 bytes
	-2147483648 to        2147483647

	Float
	Floating point number
	4 bytes
	+/- 3.4e +/- 38 (~7 digits)

	Double
	Double precision floating point number
	8 bytes
	+/- 1.7e +/- 308 (~15 digits)

	Boolean
	Boolean value. Can take one of two numbers: True or False
	1 byte
	true or false

	Character
	character
	1 byte
	characters


I.7 Operators in algorithm
A). Arithmetic operators

+  Addition

-   Subtraction

*  Multiplication

/   Division

↑ or   ̂ Power
B). Comparison operators

>  Greater than

<     Less than

>=  Greater than or equal to

<=  Less than or equal to

=     Equal to
!=   Not equal to
C). Logic operators
AND operator

OR operator
D). Assignment operator
To put a value in a variable we use an assignment operator which has the following symbol: ←
Chapter II. Read and write functions

II.1 Read function (Inputs)
A read function is a function which is used for inputs. It helps to receive the value entered by a user and assign it to a variable.

Syntax of read function:
Read( )
Example:
Write an algorithm which receives a number entered by a user.
Answer:

Var A as Integer

Start

read(A)

End

II.2 Write function
Write function is used for Inputs; it displays the content of a variable of displays messages.
Syntax of write function:
write( )
Example:
Write an algorithm which displays a value stored in a variable.

Answer:

Var B as Integer

Start
B←5
write(“The content of the variable is: ”)
write(B)
End

Chapter III. Introduction to coding

III.1 Boolean logic gates
	Logic gate
	Illustration
	Function
	Truth table
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III.2 Decimal base

Different base 

B=b numbers are 0, 1, 2, 3, …, b-1

B=2 numbers are 0, 1

B=8 numbers are 0, 1, 2, 3, …,7

B=10 numbers are 0, 1, 2, 3, …,9

B=16 numbers are 0, 1, 2, 3, …,9 , For 10, 11, 12, 13, 14, 15 symbols representing them are respectively A, B, C, D, E, F

Decimal base

It has 10 numbers ranging from 0 to 10

B=10 numbers are 0, 1, 2, 3, …,9

III.3 Hexadecimal base

The hexadecimal base has 16 numbers ranging from 0 to F

B=16 numbers are 0, 1, 2, 3, …,9 , For 10, 11, 12, 13, 14, 15 symbols representing them are respectively A, B, C, D, E, F

III.3.1Binary operations

Addition in a binary system

Basic operations required to be known are

0 + 0 = 0

0 + 1 = 1

1 + 0 = 10

1 + 1 = 0, retain of 1

1 + 1 + 1 = 1, retain of 1

Examples :

Perform the binary sum of (11011011)2 and (1001110)2
Perform the binary sum of (11101)2, (1010)2, (1100)2
I.4.2 Subtraction
Basic operations required to be known are

0 – 0 = 0

1 – 0 = 1

0 – 1 = 1, bollow 1 in the next column
1 – 1 = 0

Examples :

Perform the binary subtraction of (1111011)2 and (101001)2,

Perform the binary subtraction of (111101)2 and (10011)2
I.4.3 Multiplication 

Basic operations required to be known are

0 x 0 = 0 

0 x 1 = 0 

1 x 0 = 0 

1 x 1 =1 

III.3.2 Decimal to binary conversion

To convert decimal to binary is very simple, you simply divide the decimal value by 2 and then write down the remainder, repeat this process until you cannot divide by 2 anymore, for example let's take the decimal value 157: 

157 / 2=78 with a remainder of 1

78 / 2=39 with a remainder of 0

39 / 2=19 with a remainder of 1

19 / 2=9 with a remainder of 1

9 / 2=4 with a remainder of 1

4 / 2=2 with a remainder of 0

2 / 2=1 with a remainder of 0 
We stop on 1 which is less than 2        <--- to convert write it first.
(157)10=(10011101)2
Binary to decimal

Write each value of the binary number times two, from right to left, write the power of two starting from 0
1*27 + 0*26 + 0*25 + 1*24 + 1*23 + 1*22 + 0*21 + 1*20 = 157.
(10011101)2 =(157)10
III.3.3 Hexadecimal, octal to binary conversion
To convert a hexadecimal number or octal number into a binary one you take each number of an hexadecimal number and convert it in a binary and put it on the format of four bits. For the octal you put it on the format of three bits. 

III.3.4 Binary to hexadecimal and octal conversion

Since the hexadecimal number has its equivalent value on 4 bits, we group the binary number we want to convert in four bits then we search the corresponding number. For the octal we group three bits.
III.3.5 converting to any base

To convert to any base may be done by division or writing in extended notation. Division is used when converting to a small base. Writing in an extended notation is used when converting to a greater base.
Chapter IV. Testes

There are situations in which a set of instructions are executed in one situation and entirely another set of instructions to be executed in a different situation. In this kind of situations a decision control instruction (test) is used.

IV.1 Structure of a test

The structure of a test is made of two main parts: the part which evaluate a condition, and a part of one instruction or a block of instructions.
IV.3 Conditions (if, if…else, switch)

IV.3.1 If statement


Syntax



If (condition) then






Instructions

                       End if

The if statement is used to make a decision. The block of instructions following the if executes if the decision is true, and the block does not execute otherwise.

Example 1:

If the light is green then

Go

End if

End
Example 2:

If the light is red then

Stop

Go

End if

End

Each of these statements is conditional. If the condition is true, the instruction following the condition go in the first example and stop in the second example are executed. In case the condition evaluate to false nothing is done.

Example 3:

Write an algorithm which receives a number and informs the user when it is positive.

Answer:

Var a as integer
Start

Write(“enter a number”)

Read(a)

If (a>0) then 

Write(“the number is positive”)

End if

End

 To this question when the condition evaluates true it displays the instruction: the number is positive but when it evaluates for false it displays nothing.
IV.3.2 If…else statement


Syntax



If (condition) then






Instructions

                        Else

                                     Instructions

                       End if

                       End

The if…else statement is used to make a decision and gives the alternative when the condition evaluates to false. The block of instructions following the if executes if the decision is true, and the block after else when the condition evaluates to false.

Example 1:

If the light is green then

Go

else

Stop

End if

End

If the condition is true, the instruction following the condition go is executed, when it evaluates to false the instruction stop which follows else is executes.

Example 2:

Write an algorithm which receives a number and informs the user whether it is positive or negative.
Answer:

Var a as integer

Start

Write(“enter a number”)

Read(a)

If (a>0) then 

Write(“the number is positive”)

else

Write(“the number is negative”)

End if

End 

To this question when the condition evaluates true it displays the message the number is positive when it evaluates to false it displays the message the number is negative.

IV.3.3 Nested Ifs

If statement may be used inside another if statement, in such case we call it a nested if.

Example:

Write a algorithm which receives student note and it displays the grade.

IV.3.4 Multiple choice using ‘switch’
A multiple choice using switch helps to solve the problem caused by nested if statement in case there are many conditions to be tested. Switch receives a variable then it evaluates it using several Case.
Syntax:
Menu explaining to the user how to make a choice

Switch(variable)

Case 1

Instruction

Case 2 

Instruction

….

Case n

Instruction

Default

Instruction

End switch

Example:

Write an algorithm which receives note and displays the student’s grade.

16 and above: grade A

14-16: grade B

12-14: grade C

Less than 12: grade D
Enswer:
Var Note as integer

Start

Write(“Use number to chose the range of your note”)

Write(“enter 1 for note ranging from 16 and above”)

Write(“enter 2 for note ranging from 14 to16”)

Write(“enter 3 for note ranging from 12 to14”)

Write(“enter 4 for note less than 12”)
Write(“enter your choice now using number:”)
Read(Note)

Switch(Note)

Case 1

Write(“You have grade A”)

Case 2

Write(“You have grade B”)
Case 3

Write(“You have grade C”)
Case 4

Write(“You have grade D”)

Default

Write(“Your choice is not listed, try again”)

End switch

End
Chapter V. Loops 

V.1 Loops (do while, until)

V.2 Iterative Loops

V.3 Loops in Loops
Chapter IX. write a program starting from a flow chart

Definition

· You can describe an algorithm by using flowcharts symbols. By that way, you obtain a flowchart which is an outline of the basic structure or logic of the program.
IX. Symbols representing the condition, actions, loop, Input/Output

Symbols used in a flowchart

Terminal

Input/Output


Process

Flowlines


Decision


Connector

Predefined process

IX. Difference between an algorithm and a flow chart
A flowchart is a pictorial representation of an algorithm.

III.3.2 Decimal to binary conversion

Converting decimal to binary

To convert decimal to binary is very simple, you simply divide the decimal value by 2 and then write down the remainder, repeat this process until you cannot divide by 2 anymore, for example let's take the decimal value 157: 
157÷2=78 with a remainder of 1

78÷2=39 with a remainder of 0
39÷2=19 with a remainder of 1
19÷2=9 with a remainder of 1
9÷2=4 with a remainder of 1
4÷2=2 with a remainder of 0
2÷2=1 with a remainder of 0         <--- to convert write this remainder first.
	
	
	


Converting binary to decimal

Write each value of the binary number times two, from right to left, write the power of two starting from 0
1*27 + 0*26 + 0*25 + 1*24 + 1*23 + 1*22 + 0*21 + 1*20 = 157.

III.3.3 Hexadecimal to binary conversion

III.3.4 Binary to hexadecimal conversion

III.3.5 Converting to any base
Chapter IV. Testes

IV.1 Structure of a test

IV.3 Conditions (if, if…else, switch)

IV.4 Nested Ifs
Chapter IX. write a program starting from a flow chart

Definition

· You can describe an algorithm by using flowcharts symbols. By that way, you obtain a flowchart which is an outline of the basic structure or logic of the program.
IX. Symbols representing the condition, actions, loop, Input/Output

Symbols used in a flowchart

Terminal

Input/Output


Process

Flowlines


Decision


Connector

Predefined process

IX. Difference between an algorithm and a flow chart
A flowchart is a pictorial representation of an algorithm.
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