
Computer Program: - 

 A computer program is a collection of instructions that can be executed by a 
computer to perform a specific task. A computer program is usually written by 
a computer programmer in a programming language. A computer program is a list 
of instructions that tell a computer what to do. 

Why do we need programming?  

The programing language enables us to write efficient programs and develop 
online solutions such as- mobile applications, web applications, and games, etc. 
Programming is used to automate, maintain, assemble, measure and interpret the 
processing of the data and information.  

What is coding?  

Coding is a list of step-by-step instructions that get computers to do what you 
want them to do. Coding makes it possible for us to create computer software, 
games, apps and websites. 

Programming:-It is the process of planning writing testing and maintaining the 

solution procedure and program according to the user need  



 



 



 



 



 

 

 

 



Good Program Characteristics:- 

 

 

 



Algorithm 

 An algorithm is a finite list of instructions, most often used in solving problems or 
performing tasks. An algorithm can be a simple process such as multiplying two 
numbers or a complex operation such as playing a compressed video file. The 
algorithm is independent of a programming language but the solution can be 
designed by any programming language.  

The algorithm analyst chooses the most efficient algorithm among multiple 
algorithms.  

The algorithm takes input, executes a finite number of steps in a finite amount of 
time and generates the output.  

Characteristics of Algorithm:  

1. Feasible– Each step of algorithm must be definite and feasible. 

2. Unambiguous - Algorithms should be clear and unambiguous. Each of its steps 
and their inputs/outputs should be clear and must lead to only one meaning.  

3. Effectiveness - An algorithm is also generally expected to be effective. Each 
instruction should be written in such a manner that it can be performed in a finite 
time. 

 4. Input - An algorithm should have zero or more well-defined inputs.  

5. Output - An algorithm should have 1 or more well-defined outputs, and should 
match the desired output.  

6. Finiteness - Algorithms must terminate after a finite number of steps.  

7. Independent - An algorithm should have step by-step directions, which should 
be independent of any programming code.  

 

Various Notations used in an Algorithm: - 

 Comments           //used in an algorithm to add clarity 

  Variable/Identifiers Names      a,pi=3.14 , 

 Assignment Statements      num=num+1   numnum+1 

 Input/output Statements     read a,read b 

 Conditional Structure         if,if-else 



 Loop Constructs     for loop, while loop 

 Edges selector and Terminators  EDGE SELECTOR  are START,STOP OR 
END 
TERMINATOR     EXIT 

Advantages of an Algorithm:  

● It is a stepwise representation of a solution to a given problem, which makes it 
easy to understand.  

● An algorithm uses a definite procedure.  

● It is not dependent on any programming language, so it is easy to understand 
for anyone even without programming knowledge.  

● Every step in an algorithm has its own logical sequence so it is easy to debug.  

● By using algorithms, the problem is broken down into smaller pieces or steps 
hence, it is easier for programmers to convert it into an actual program.  

Disadvantages of an Algorithm:  

● Writing algorithms takes a long time.  

● Difficult to show branching and looping.  

● Big task is difficult to put in Algorithm.  

● An Algorithm is not a computer program; it is rather a concept of how a 
program should be.  

: Steps to Develop an Algorithm 

 Step 1: Obtain a description of the problem.  

Step 2: Analyze the problem. 

 Step 3: Develop a high-level algorithm.  

Step 4: Refine the algorithm by adding more detail.  

Step 5: Review the algorithm.  

 1. Obtain a description of the problem:  

The problem description must have the following characteristics…  



● The assumption must be stated clearly. 

 ● It must be unambiguous.  

● It must not lack anything.  

● It must be complete.  

● It must not have its Internal contradiction.  

 

2. Analyze the problem: The purpose of this step is to determine the starting 

and ending points for solving the problem. Problem description helps to perform 
this step easily. 

 Starting points must include following questions- 

 ● What data are available?  

● Where is the data?  

● What formula pertains to the problem? 

 ● What rules exist for working with the data?  

●What Relationship exist among the data values. 

 Ending points must include following questions- 

 ● What new fact will we have?  

● What item will have changed? 

 ● What changes will be made to items? 

 ● What things will no longer exist? 

 3. Develop a high level algorithm:  

It is usually better to start with a High level algorithms  that include major parts of 
a solution and come in several levels of detail.  

Example: We can use an everyday example to demonstrate a high-level algorithm.  

Problem: I need to send a birthday card to my brother, Gopal 

 Analysis: I don't have a card. I prefer to buy a card rather than make one myself.  



High-level algorithm: ● Go to a store that sells greeting cards 

 ● Select a card  

● Purchase a card 

 ● Mail the card 

 This algorithm is satisfactory for daily use, but it lacks details that would have to 
be added to a computer to carry out the solution. These details include answers 
to questions such as the following.  

 

● "Which store will I visit?"  

● "How will I get there: walk, drive, ride my bicycle, take the bus?"  

● "What kind of card does GOPAL  like: humorous, sentimental, risqué?"  

 

4. Refine the algorithm by adding more details: A high Level algorithm 

shows major steps that need to be followed to solve a problem. Now more details 
are to be added to these steps but how much details should be added, it depends 
on the situation. 

 

. ●We need to consider the capabilities of the computer and provide enough 
details so that someone else could use our algorithm to write a computer 
program. 

When in doubt it is better to have too much details than to have too little.  

This technique of gradually working from a high-level to a detailed algorithm is 
often called stepwise refinement.  

 

5 Review the algorithm: The final step is to review the algorithm; first it need 

to be analyzed step by step whether or not it will solve the problem. Once it is 
clear that it does provide a solution the problem  

 ● Following questions should be asked:  



 Does this algorithm solve a very specific problem or does it solve a more 
general problem? If it solves a very specific problem, should it be 
generalized?  
For example: An algorithm that computes the a rea of a circle having radius 
5.2 meters (formula π*5.22) solves a very specific problem, but an 
algorithm that computes the area of any circle (formula π*R2) solves a 
more general problem.  

 Can this algorithm be simplified? 

One formula for computing the perimeter of a rectangle is: ✏length + 
width + length + width 

 A simpler formula would be: ✏2.0 * (length + width)  
 Is this solution similar to the solution to another problem? How are they 

alike?  
How are they different? For example, consider the following two formulae: 
Rectangle area = length * width Triangle area = 0.5 * base * height  
 
Similarities: Each computes an area. Each multiplies two measurements. 
Differences: Different measurements are used. The triangle formula 
contains 0.5.  
Hypothesis: Perhaps every area formula involves multiplying two 
measurements.  
 
 

 
Algorithm to find sum of two numbers: sum=val1+val2 
 Step 1: Start  
Step 2: Declare variables num1, num2 and sum.  //variable identifire 
Step 3: Read values num1 and num2. //input statement 
 Step 4: //Add num1 and num2 and assign the result to sum.         
sum←num1+num2 
 Step 5: Display sum //output statement 
Step 6: Stop 
 
 

Algorithm To Calculate Simple Interest 
 



1. Step 1:Start. 

2. Step 2:Read Principal Amount, Rate and Time. 

3. Step 3:Calculate Interest using formula SI= ((amount*rate*time)/100) 

4. Step 4:Print Simple Interest. 

5. Step 5:Stop.. 

Algorithm to Check number Even or Odd 

 Step 1 : Start 
  Start 2 : Read n 
  Start 3 : if (n%2 == 0), Write " even number" else Write " odd number" 
  Start 4 : Stop 

 

 

 

 

 



 

 
 



 

 



Advantages of FLOW CHART 



DISADVANTAGES OF FLOW CHART 

 

 



 

 

 

 

 

 



 

 

 

Debugging: - Debugging is the process of detecting and removing of existing and potential errors 

(also called as ‘bugs’) in a software code that can cause it to behave unexpectedly or crash. 

The objective of debugging is to detect errors and find cause of error. The process of removing bug is 
called as debugging. 

Reasons of Bugs in Program: - 

1. BAD DESIGNING 
2. ERROR IN CODING 
3. SPECIFICATION OF PROBLEM ARE NOT UNDERSTAND CLEARLY 

 

 

TYPES OF ERROR 

1. Syntax Errors 
2. Logical Errors 
3. Run Time Errors 

1) Syntax Errors:- This happens when the code doesn't follow the syntax rules a program requires. 

Syntax error relates to the grammer of programming language. If any grammatical rule is not followed 
then compiler will display syntax error. If there is single syntax error in program then program will not 
compiled. 

Example: int a = 5 // semicolon is missing 
  int=5; // this is correct 
a:=b// is incorrect 
a=b  // is correct 

 

2)Logical Errors:-If program has no syntax error and no run time error but still it does not display 

correct result, it means there is logical error. Logic errors can be the hardest to track down. Everything 
looks like it is working; you have just programmed the computer to do the wrong thing. Technically the 
program is correct, but the results won’t be what you expected. Logical errors are the hardest of all 

error types to detect. They do not cause the program to crash or simply not work at all; they 
cause it to “misbehave” in some way, rendering wrong output of some kind. It is 
due to wrong way writing of program. 



Example of Logical Errors: if we want to add 2 numbers then statement will 
be 

 C=a+b but if we write  C=a-b   then it will be incorrect Logic. 

Methods of Correcting Logical Errors:- 

 Manual Execution of Program:-   It also called as dry Run. There is no software 

involved in this process.Traditionally, a dry run would involve a print out of the code. 
The programmer would sit down with a pen and paper and manually follow the value of 
a variable to check that it was used and updated as expected. This approach is adopted 
by beginners. 

 Characteristics of a dry run are: 
o carried out during design, implementation, testing or maintenance 
o used to identify logic errors 
o they will not find execution errors 
o Lengthy Process & consume lot of Time 

 Use of Software   For beginning special software tool called as debugger is 

available. Debugger executes the program step by step and prints intermediate results. 
The intermediate result is checked, wherever is error that is corrected. Now-a -days 
software for debugger is available with almost all languages. 

 Using concept odf storage Dump: Also called a memory dump. In this method 

contents of memory and registers are standard. Hard copy of these contents is taken. 
Problem is detected by studying contents. 

 Trace routines are also used for detecting error. 
 Simulators are also used for simulation for detecting errors. 

3) Runtime Error: Also called as execution errors. These errors appear during running of 

program. If program has no syntax error then still it displays runtime error. The program or the 
compiler doesn't know about them until they happen. 

Examples of Runtime error:  1) Divide by ZERO   2) Arithmetic Error 

3) Wrong data input       4) Array size out of bound  5) Overflow of money  

 

Some most common Errors Occurs 

 Forget to initialize variables by programmer. 
 Wrong assumption by us, we assume that counter, registers are 

automatically initialize to zero. 



 Wrong understanding of assignment statement. 
 Ignoring of  overflow and underflow conditions. 

 

 

 


