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Algorithms

Algorithm is a sequence of instructions that describe a method for solving a

problem. It is a step by step procedure for solving a problem

Properties of Algorithms

e Should be written in simple English

e ach and every instruction should be precise and unambiguous

* Instructions in an algorithm should not be repeated infinitely

e Algorithm should conclude after a finite number of steps

e Should have an end point

* Derived results should be obtained only after the algorithm terminates

Qualities of a good algorithm

1. Time
2. Memory
3. Accuracy
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What is Algorithm?

Set of rules
to obtain the
expected output
from the given
input

Algorithm
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Example: C program for Print the “WELCOME TO SNSCT”
Program: Algorithm:

Step 1: Start
1. #include <stdio.h>
//where the execution of program begins Step 2: Print “WELCOME TO SNSCT”
;- '{”t main() Step 3: Stop
3. Printf(“ WELCOME TO SNSCT”);
4. Return 0; Flowchart:
5. }
Output:

Print

WELCOME TO SNSCT “WELCOME

TO SNSCT”
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Building Blocks of Algorithms

Algorithms can be constructed from basic building blocks namely,

1.

2
3.
4

Statements:
State
Control Flow

Functions
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1.Statements:

Statement is a single action in a computer.

1. Input Data

2. Process Data

3. Output Data
2.State:
Transition from one process to another process under specified condition with in a time is called state
3.Control flow:
The process of executing the individual statements in a given order is called control flow
The control can be executed in three ways

1. Sequence

2. Selection

3. lteration
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FLOWCHART SYMBOLS

Basic

Name Symbol Use In Flowchar

Oval Q Denotes the beginning or end of the program

Parallelogram / / Denotes an inpul operation

Rectangle Denotes a process 1o be carred out
©.g. addition, subtraction. division atc

Diamond Deanotes a decision {(or branch) to be made
The program should continue along one of
two routes. {e.g. IF/ THEN/ELSE)

Hybrid < ) Denotes an output operation

Denotes the direction of logic flow in the program

Flow lina

'
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Building Blocks of Algorithms

Selelction Iteration Seqtfence
T F F
T

>
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STEPS IN PROBLEM SOLVING

o First produce a general algorithm (one can
use pseudo code)

o Refine the algorithm successively to get
step by step detailed algorithm that is very
close to a computer language.

o Pseudo code is an artificial and informal
language that helps programmers develop
algorithms. Pseudo code is very similar to
everyday English.
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1.Sequence: All the instructions are executed one after another is called sequence execution

Example: Algorithm for Addition of TWO NUMBERS

To find sum of two numbers

Algorithm Flowchart Program
#include<stdioc.h>
1. Start Start ‘
2. Reada. b == int main()
3. c=a+b l : i
4. Pnnt or display c Sand ' b / int a, b, c;
5. Stop ’ .
l printf("Enter value of a: ");
scanf("%d", &a);
c=a+b
e 1 printf("Enter value of b: ");
l scanf("%d", &b);
c = a+b;
Write ¢ /
printf("Sum of given two numbers is: &d", c);
l return 4;
Stop }
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EXAMPLE 1
Step 1: Input M1, M2 M3, M4
Step 2: GRADE <« (M1+M2+M3+M4)/4
' - -
/ e Step 3: if (GRADE <50) then
Print “FAIL"
1 else
GRADE« (M1+M2+M3+M4)/4 Print “PASS”
endif
N Is Y
GRADE<S
o
PRINT < PRIN;’ )
“PASS" “FAIL"
| |
&
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EXAMPLE 2

o Write an algorithm and draw a flowchart to convert
the length in feet to centimeter.

Pseudo code:
o Input the length in feet (LTt)

o Calculate the length in cm (Lcm) by multiplying LFT
with 30

o Print length in cm (LCM)

231TT101/C PROGRAMMING AND DATA

STRUCTURES/R.Aruna/CSE/SNSCT 1




Algorithm Flowchart
o Step 1: Input Lft

o Step 2: Lcm <« Lft x 30

o Step 3: Print Lcm / Input /

Lem <— Lft x 30

Print
Lcm

)

STOP

231TT101/C PROGRAMMING AND DATA
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EXAMPLE 3

Write an algorithm and draw a flowchart
that will read the two sides of a rectangle
and calculate its area.

Pseudocode

o Input the width (W) and Length (L) of a
rectangle

o Calculate the area (A) by multiplying L with
w

o Print A

23ITT101/C PROGRAMMING AND DATA
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Algorithm

o Step 1: Input W, L

o Step 2: A«—L x W /
o Step 3: Print A

231TT101/C PROGRAMMING AND DATA
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Design an algorithm to find the area of a rectangle
The formulas: area = length * width
Flowchart Example
Input variable: Processing item: Qutput:
length area area
width
Formula:
( Start ) area = length x width
Step / Solution algorithm:
¥ get input
calculate area
/ length, width / display output
calculate area
/ area /
23ITT101/C PROGRAMMING AND DATA 15
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Rules for drawing a flowchart

The flowchart should be clear, neat and easy to follow.

The flowchart must have a logical start and finish.

Only one flow line should come out from a process symbol.
Only one flow line should enter a decision symbol.

two or three flow lines may leave the decision symbol

Only one flow line is used with a terminal symbol.

Intersection of flow lines should be avoided.

Advantages of flowchart:

1.

o uhewWwN

Communication

Effective analysis

Proper documentation
Efficient Coding

Proper Debugging

Efficient Program Maintenance

Notations/19CSTt101 —Programming for Problem Solving/ N

, g
CLLSTITITIONtS

Disadvantages of flowchart:

1.

2.
3.
4

Complex logic

Alterations and Modifications
Reproduction

Cost

16
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Building Blocks of Algorithms

2.Selection: A selection statement causes the program control to be transferred to a specific part of the program
based upon the condition. If the conditional test is true, one part of the program will be executed, otherwise it will
execute the other part of the program.

Example: Algorithm for Greatest of TWO NUMBERS
Greatest of two numbers

Algorithm Flowchart Program

#include<stdioc.h>

1. Start l int main()
E gead AB R BT i
3. A = B then : 4 =
3 - T A B;
Print A 1s large l . > =
else . _ No 1= AB? ., Yes printf("Enter values of A, B: ");
Print B is large N | scanf("%d %d", &A, &B);
- Siop Write Wirite
B large /’, A largs /" if (A>B)
e 4 printf("A is Larger"™);
else
l printf("B is Larger");
Stop return 2;
¥
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3.Iteration:In programs, certain set of statements are executed again and again based upon conditional test. It

executed more than one time. This type of execution is called looping or iteration.

Example: Algorithm for sum of FIRST FIVE NATURAL NUMBERS
Find the Sum of First Five Natural Numbers

Algorithm

SEY P

Start
Initialize count = 0. sum = 0

eatsteps ,4 until count = 5
Print sum
Stop

Flowchart Program

#include<stdic.h>

s?*‘ .

sam =10 {
fi int count, sSum;
sum = €3
count = count = 1
- S s for (count = 13 count<=53; counts++)
ok £
3 Sum = SuUum +Ccount;
¥

return 2;

Stop

23ITT101/C PROGRAMMING AND DATA
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Pseudo Code
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What is Pseudo Code?

Pseudo code consists of short, readable and formally styled English languages used for explain an algorithm.

It does not include details like variable declaration, subroutines.

It is easier to understand for the programmer or non programmer to understand the general working of the

program.

It is not @ machine readable

Pseudo code can’t be compiled and executed.

No standard syntax.

23ITT101/C PROGRAMMING AND DATA
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IFal>a2
PRINT a1
ELSE
PRINT a2

Pseudocode

ifal > a2:

ifal>a2f print(al)

print(al)
}

elsef{
print(a2)

else
print(a2)

} 1@ WTMatter 22
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Guidelines for writing pseudo code:
* Write one statement per line
* Capitalize initial keyword
* End multiline structure
* Keep statements language independent

Common keywords used in pseudocode

bég/n .. end: These keywords are used to start and finish pseudocode.
Begin is the first line and end is the last line of pseudocode.

accept: This keyword is used to obtain an input from a user.
dispilay: This keyword is used to present a result or an output.
... else .. endil. These keywords are used in decision-making.
//: Comment

Do ... while, for ..., repeat ... until: Represent loop

23ITT101/C PROGRAMMING AND DATA
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Example for Sequence Method:

To find sum of two numbers

Flowchart Program

BEGIN #include<stdic.h>
Start
GET a,b — l = :{i:.nt main()
ADD c=a+b Readab 5L BR A
‘ l printf("Enter value of a: ");
PRINT c scanf("%d", &a);
c=a+b
END y printf("Enter value of b: ");
l scanf("%d", &b);
B A c = a+b;
Write ¢
printf("Sum of given two numbers is: &d", c);
l return @;
Stop }

231TT101/C PROGRAMMING AND DATA
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Example for Selection Method:
Greatest of two numbers
Flowchart Program
Pseudocode
#include<stdio.h>
Start
AROGRAK PrintBiggerOfTwo: \ l int main()
Read A; S 4 {
Read B; 2
l int A, B;
IF (2>B)
THEN Print &; No a8 >, Yes printf("Enter values of A, B: ");
ELSE Print B; l—_—v | . scanf("%d %d", &A, &B);
ENDIE; iy 4 i, 4 if (2>8)
N : : / printf("A is Larger");
\ . / else
l printf("B is Larger");
Stop return 2;
> }

231TT101/C PROGRAMMING AND DATA
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Comparisons

STl

Algorithm Flowchart Pseudo code

An algorithm is a sequence | It is a graphical It is a language

of instructions used to representation of algorithm | representation of

solve a problem algorithm.

User needs knowledge to | not need knowledge of Not need knowledge of

write algorithm. program to draw or program language to

understand flowchart understand or write a

pseudo code.
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