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After completing this chapter, you will be able to:
1- Describe the most commonly used techniques in programming.
2. Define algorithm and state the features of an algorithm.
3. List the advantages and disadvantages of using a flowchart.
4. Explain the rules for designing a flowchart.
5. Explain the three main types of flowchart.
introduction
Today, computers are used in different fields to solve problems. Computer needs a program to solve a specific problem. Writing a computer program is a very tedious and complex task. The programmers should have a clear and sufficient knowledge about the problems and the logic of the program. A programmer solves different problems using different techniques. Each technique has its own merits and demerits. Methods used to develop a solution or a program are called programming techniques. The programmers use different techniques to develop the logical sequence for the solution of the problem.
Some of the most commonly used techniques in programming are
a. Algorithm
b. Flowchart
c. Pseudocode

Algorithm
An algorithm (pronounced AL-go-rith-um) is a procedure or formula for solving a problem. After preparing the algorithm, one must recheck it so as to ascertain the accuracy of the various steps involved. The number of steps in an algorithm should be reduced to a minimum so as to increase the speed of the program.
Properties of an Algorithm
The algorithm should have thefollowing properties:
a. It should have an input.
b. The steps mentioned in an algorithm should be executable by the computu
c. Each and every instruction should be in a simple language.
d. The number of steps should be finite.
e. It should not depend on a particular computer language or computer.
f. The algorithm should give an output after executing the finite numbers of steps.

Advantages of an Algorithm
The advantages of algorithm are listed below:
a. An algorithm simplifies the overall task by dividing it into two [image: ]
b. An algorithm is written so that the code may be written in any language
c. An algorithm is written in an English like manner.
d. Every step in an algorithm has its own logical sequence so it is easy to debug.
e. An algorithm uses a definite procedure.

Solved Examples
Write an algorithm to find make a telephone call to your friend. Solution:
	Step 1 :
	Start

	Step 2: 
	Read the telephone number from the directory or diary.

	Step 3 :
	Lift the receiver.

	Step 4 [image: ][image: ]
	Is there a dial tone?
If yes, then dial the number.
If no, then put down the receiver and go to step 2

	Step 5 [image: ][image: ]
	Speak to your friend.


    Step 6[image: ]     Put down the receiver.
   step 7 :    Stop



Write an algorithm to find area of a rectangle.
Solution:
Step 1 : Start
Step 2 : Read length (L)and breadth (B) and store them as L and B.
Step 3 : Multiply by L and B and store it in area
Step 4 : Display area
Step 5 : Stop
Write an algorithm to calculate the factorial of a number (N). Solution:
Step 1 : Start
Step 2 : Read N
Step 3 : Factor = 1
Step 4 : Counter = 1
Step 5 : While (Counter £ N)
Repeat steps 4 through 6
Step 6 : Factor = Factor * Counter
Step 7 : Counter = Counter +1
Step 8 : Print (N, Factor)
Step 9 : Stop
Write an algorithm to find the greatest number among three numbers.
Solution:
Step 1 : Start
Step 2 : Read three numbers and store them in A, B and C.
Step 3 : Compare A and B. If A is greater than B then go to step 6 else step 4.
Step 4 : Compare B and C. If B is greater than C then print "B is greatest" and go to step 8 otherwise go to step 5.
Step 5 : Display "C is greatest" and go to step 8.
Step 6 : Compare A and C. If A is greater than C then display A is greatest and go to step 8 otherwise go to step 7.
Step 7 : Display "C is greatest" and go to step 8.
Step 8 : Stop
FLOWCHART
Flowchart is a graphical representation of a process or system that details the sequencing typical flow chart uses a sequencing of steps required to create output .Shows the sequence of basic symbols to represent various function, process of drawing 
interconnection of functions with lines and arrow flowchart is known as flowcharting.
Advantages of Flowchart
a. It is a convenient method of communication.
b. It indicates very clearly just what is being done, where as a program has logical complexities.
c. It is an important tool for planning and designing a new system.
d. It saves the inconveniences in future and serves the purpose of documentation for a system.
e. It provides an overview of the system and also demonstrate the relationship between various steps.

Disadvantages of Flowchart
a. Flowchart is a waste of time and slow down process of software development.
b. Flowchart is quiet costly to produce and difficult to use and manage.
c. As the flow chart symbols cannot be typed, reproduction of flow chart becomes a problem.
Flowcharting design guidelines
The following are some guidelines in flowcharting:
a. Concentrate on the main logic of the problem.
b. After completing the main logic, concentrate on the branches and loops.
c. Use only one start and stop point.
d. Avoid using computer language in a flowchart.
e. The terms used in the flowchart should be unambiguous, so that any programmer can easily understand the logic.
f. Flow lines should not cross each other.
g. The arrowheads are used to indicate the direction of flow of control in the problem. The general direction of flow in any flowchart is from top tn bottom or from left to right.
h. The connectors joining the different pages must be adequately referenced while drawing a flowchart on more than one sheet of paper.

FLOWCHART SYMBOLS
 Flowchart consists of simple geometric symbols for different functions. Some of the basic flowchart symbols are given below:
MeaningSymbol Terminal box

  It indicates the beginning or end of the program. Every flowchart begins    with a start symbol and ends with a stop symbol.
Input/output box       It indicates an input or output operation. It will appear at any point were data is to    be entered into the computer or at times when data is to be obtained from the computer.

Processing box
Decision box
Connector
Flow lines
Comment box
It indicates any calculation or manipulation.
It indicates point of branch. It is used to check logical conditions. It has one entry and two exit points which are for true and false.
They are used for long flowchart that does not fit in the same page. In this condition the flowchart can be broken into parts and an arrow is drawn into a connector symbol containing a unique number or letter.
They are used to connect the flowchart symbols.
It can be used to include any comments for better documentation, clarity and in case of explanatory notes.

Flowchart constructs 
The three main flowchart constructs are:
a' Sequence construct
Sequence construct is a logic which executes statement one after another in a linear fashion. The logic flow is from top to bottom. For example, if there are three steps A B and C, then these are executed in sequence-A followed by B and B followed by C.
b. Selection construct
Selection construct means the execution of statement(s) depending upon a condition evaluates. If a condition evaluates to true, a course-of-action ( a set of statements) is followed otherwise another course-of-action ( a different set of statements) if followed. This construct (selection construct) is also called decision construct because it helps in making de vision about which set- of-statements is to be executed.
c. Iteration construct
Iteration construct means repetition of a set-of-statements depending upon a condition-test. Till the time a condition is true (or false depending upon the loop), a set-of-statements are repeated again and again. As soon as the condition becomes false (or true), the repetition stops. The iteration construct is also called looping construct.




[bookmark: bookmark7][bookmark: bookmark8]Pseudocode
Pseudocode is an informal way of programming description that does not require any strict programming language syntax or underlying technology considerations. It is used for creating an outline or a rough draft of a program. Pseudocode summarizes a program's flow, but excludes underlying details. System designers write pseudocode to ensure that programmers understand a software project's requirements and align code accordingly.
Advantages of pseudocode
a. Pseudocode can be read and understood easily.
b. Pseudocode enables the programmer to concentrate only on the algorithn1 part of the code development.
c. Pseudocode cannot be compiled into an executable program.

Algorithm
Flowchart
Sequence construct
Selection construct
Iteration construct
problem in a finite number of times.
A formalized graphic representation of an algorithm that uses standardised symbols and checks the flow of logic running through it.
The construct in which the statements are being executed sequentially.
The construct in which the statements are being executed depending upon a condition test.
The repetition of a set-of-statements depending upon a condition-test.

Methods used to develop a solution or a program are called programming techniques.
Some of the most commonly used techniques in programming are algorithm, flowchart and pseudocode.
 An algorithm (pronounced AL-go-rith-um) is a procedure or formula for solving a problem.
An algorithm simplifies the overall task by dividing it into two simpler tasks.
An algorithm is written so that the code may be written in any language.
 Flowchart is a graphical representation of a process or system that details the sequencing of steps required to create output.
 Terminal box indicates the beginning or end of the program.
Input/Output box indicates an input or output operation.
 Processing box indicates any calculation or manipulation.
Flow lines are used to connect the flowchart symbols.
Sequence logic is a logic which executes statement one after another in a linear fashion.
 Selection construct means the execution of statement(s) depending upon a condition-test.
 Pseudocode is an informal way of programming description that does not require any strict programming language syntax or underlying technology considerations.

1. Fill in the blanks.
a. Anis a procedure or formula for solving a problem. is a type of diagram representing a process using different symbols containing information about steps or a sequence of events.
bindicates the beginning or end of the program.
c. indicates any calculation or manipulation.
d. Themeans the execution of statement(s) depending upon a condition-test.

2. State whether the following statements are true or false.
a. The number of steps in an algorithm should be reduced to a minimum so as to increase the speed of the program.
b. Flowcharts are a methodology used to analyze, improve, document and manage a process or program.
c. Input/Output box indicates any calculation or manipulation.
d. In a iteration construct, an action leads to the next ordered action in a predetermined order.
e. Pseudocode enables the programmer to concentrate only on the algorithm part of the code development.
	3. Match the following.
Flowchart
	A set of well-defined rules for solving a problem in a finite number of times.

	Sequence construct
	A formalized graphic representation of an algorithm that uses standardised symbols and checks the flow of logic running through it.

	Algorithm
	The construct in which the statements are being executed sequentially.

	Iteration construct
	The construct in which the statements are being executed depending upon a condition-test.

	Selection construct
	The repetition of a set-of-statements depending upon a condition-test.




4. Answer the following questions.
a. What is algorithm? What are the properties of an algorithm?
[image: ]What is a flowchart? What are the importance of a flowchart?
c. What are the guidelines to draw a flowchart?
d. What is the use of the following symbols in the flowchart?
i. Terminal box 
ii. Input/Output box 
iii. Processing box 
iv. Connector
v. Comment box
[image: ]What is a straight sequence construct? Illustrate your answer with an example.
f. What is a selection construct?
g. What is iteration construct?
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1, Write an algorithm for the following problems.
a. To calculate the area of a circle.
b. To print the first 10 multiples of 5.
c. To print the numbers divisible by 2 from 2 to 15.
d. To find the greatest number among three supplied numbers.
e. To compute the sum of the first 10 natural numbers.
2. Draw a flowchart for the following problems.
a. To generate the first five even numbers.
b. To find the multiple of 5 from 10 to 100.
c. To find the sum of first 50 even numbers.
d. To print squares and cubes of first 10 natural numbers.
e. To input an integer and find whether it is an even or an odd.
Teachers could explain the most commonly used techniques in programming. Students should be encouraged to prepare algorithm and flowchart on the three main programming constructs.
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