
Chapter 3

Developing an algorithm



Objectives

• To introduce methods of analysing a 
problem and developing a solution

• To develop simple algorithms using the 
sequence control structure

• To introduce methods of manually 
checking the developed solution



3.1
Defining the problem



Defining the problem

• First step in the development of a 
computer program is defining the 
problem

• Carefully reading and rereading the 
problem until it is completely 
understood

• Additional information will need to be 
sought to help resolve and deficiencies 
in the problem specification



Defining the problem

• Problem should be divided into three 
separate components:

1. Input: a list of source data provided 
to the problem

2. Output: a list of the outputs 
required

3. Processing: a list of actions needed 
to produce the required outputs



Defining the problem

• When reading a problem statement, the 
input and output components are easily 
identified due to the use of descriptive 
words such as nouns and adjectives

• Processing component is also identified 
easily as the problem statement usually 
describes the processing steps as 
actions, using verbs and adverbs



Defining the problem

• Analyse the actual words used in the 
specification when dividing a problem 
into three separate components; divide 
them into those that are descriptive and 
those that imply action

• In some programming problems, the 
inputs, processes and output is not 
clearly defined.  In such cases, it is best 
to concentrate on the outputs required 



3.2
Designing a solution algorithm



Designing a solution 
algorithm

• Most challenging task in the life cycle of 
a program

• First attempt at designing a solution 
algorithm usually does not result in a 
finished product

• Pseudocode is useful in the trial-and-
error process where it is relatively easy 
to add, alter or delete instructions



Designing a solution 
algorithm

• Reminder – if the algorithm is not 
correct, the program will never be 
correct

• It is important not to start coding until 
necessary steps of defining the problem 
and designing the solution algorithm 
have been completed



3.3
Checking the solution algorithm



Checking the solution 
algorithm

• After a solution algorithm has been 
established, it must be tested for 
correctness

• It is necessary because most major 
logic errors occur during the 
development of the algorithm (not 
detected then these errors can be 
passed on to the program)

• Easier to detect errors in pseudocode 
than in the corresponding program



Checking the solution 
algorithm

• Desk checking involves tracing through 
the logic of the algorithm with some 
chosen test data

• Walk through the logic of the algorithm 
exactly as a computer would, keeping 
track of all major variables values on a 
sheet of paper

• Helps detect errors early and allows the 
user to become familiar with the way 
the program runs



Checking the solution 
algorithm

• Selecting test data

– Investigate program specification and 
choose simple test cases based on the 
requirement of the specification, not the 
algorithm

– By doing this, the programmer will be able 
to concentrate on ‘what’ the program is 
supposed to do, not ‘how’

– To desk check the algorithm, only a few 
simple test cases that will follow the major 
parts of the algorithm logic is needed



Checking the solution 
algorithm

• Steps in desk checking an algorithm
1. Choose simple input test cases that are 

valid
2. Establish the expected result for each test 

case
3. Make a table on a piece of paper of the 

relevant variable names within the 
algorithm

4. Walk the first test case through the 
algorithm

5. Repeat the walk-through process using 
other test data

6. Check the expected result established in 
Step 2 matches the actual in Step 5



Summary

• A programmer must fully understand a 
problem before attempting to find a 
solution.

• The method suggested was to analyse 
the actual words used in the 
specification with the aim of dividing 
the problem into three separate 
components: input, output and 
processing.



Summary

• After initial analysis of the problem, the 
programmer must attempt to find a 
solution and express this solution as an 
algorithm.

• To do this, the programmer must use 
the defining diagram, the correct 
pseudocode statement and the three 
basic control structures.

• Check the algorithm for correctness by 
tracing through the algorithm step by 
step.


