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Preface

Welcome to Code Factory. This is specially designed for new entrants in the programming
world. The main objective of the book is to trigger and nurture logic-building skills among
students. It provides a comprehensive introduction to the fundamental programming
concepts through the lens of two powerful languages—C and Python. The book will
help the reader develop problem-solving and logic-building abilities with the help of
algorithms and flowcharts. It will also teach how to transform the flowchart/algorithm
into a program. Simultaneously, engaging with flowcharts, algorithms, and programming
enhances the reader’s ability to comprehend the translation of a given problem into
logical solutions and subsequently into executable programs. By working in parallel with
these components, readers gain a holistic perspective on the problem-solving process. It
reinforces the connection between the problem statement, the logical constructs devised in
algorithms, and their representation in a programming language.

The book is structured to introduce concepts gradually, ensuring a smooth learning curve.
Each chapter presents challenges of increasing difficulty, allowing students to build on
their skills progressively. One book chapter is designed to expose real-world examples
of applying learned concepts to solve coding problems, enhancing their ability to tackle
programming challenges in various domains.

This book will help the readers develop a well-rounded skill set covering flowcharts,
algorithmic thinking, and practical implementation in both C and Python languages. It
will provide a holistic foundation for anyone aspiring to become fearless in coding. I hope
this guide will empower you to embark on a fulfilling journey into coding.

Chapter 1: Simple Input Output Program — It provides a comprehensive understanding
of the fundamental concepts and techniques involved in handling input and output
operations in programming. It aims to offer a thorough comprehension of fundamental
algorithms flowcharts and Python and C code implementations. These programs help
users grasp crucial concepts, including user input, data manipulation, and result display.
Consider this chapter a foundational step for constructing more intricate applications in
subsequent book sections.

Chapter 2: Conditional Statements — It covers the concept of decision statements( if-else),
elucidating them through flowcharts, algorithms, and coding. Using numerous examples,
it has effectively illustrated the various facets of conditional statements such as simple if,
if-else, if-else if-else, and so on. Decision statements enable the execution of specific code
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blocks based on certain conditions. They provide the logic for making choices within a
program, making them a fundamental building block.

Chapter 3: Simple Loops — It discusses the basic loop statements such as while-loop
and for-loop. In programming, a loop is a fundamental control structure that allows you
to execute a block of code repeatedly as long as a specific condition is met. Loops are
essential for automating repetitive tasks, iterating over certain statements, and performing
various computational tasks efficiently. It optimizes the code as well. Overall, the chapter
underscores the significance of loops as essential tools for improving code automation and
computational efficiency in programming

Chapter 4: Complex Loops — It delves into the intricate applications of loops, showcasing
their capacity to address complex problems. Loops are not confined to essential repetition;
they can be seamlessly integrated with multiple conditional statements to devise
sophisticated solutions. Furthermore, the chapter elevates their significance in handling
certain challenges that demand the utilization of multiple loops, either sequentially or in
the form of nested loops.

Chapter 5: Complex Problem Solving — It presents the complex logic building using
various programming constructs (as discussed in previous chapters). The main focus of
the chapter is on solving challenging problems by thinking of some logic. The chapter
presents the problems or challenges that require creative and intricate solutions. These
problems often go beyond simple algorithmic steps and may involve multiple steps,
conditional logic, loops, lists, and matrices. The chapter discusses creating a logical flow
for solving complex problems, including algorithms and flowcharts, to plan solutions
before writing executable code.

Chapter 6: Real World Problems — It guides readers to navigate the intersection of real-
world problems and programming constructs. The primary emphasis lies in strategically
mapping these tangible challenges to previously studied concepts. By aligning real-
world problems with established programming principles, the chapter seeks to demystify
complex issues and demonstrate how simple programming constructs can be ingeniously
applied.
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CHAPTER 1
Simple Input
Output Program

Introduction

The ability to process input and generate outputis a fundamental aspect of programming. In
this chapter, we delve into the world of simple input-output programs. It comprehensively
explains basic algorithms, flowcharts, Python, and C code implementations. These
programs allow users to grasp essential concepts such as user input, data manipulation,
and result display. This chapter will be a building block for developing more complex
applications in further book chapters.

Whether you are a novice programmer seeking to strengthen your fundamental abilities
or an experienced developer looking for practical examples, this chapter offers a diverse
range of simple programs to explore. A basic understanding of the program would be built
by studying the algorithms and visualizing the flowcharts. In addition, the Python and C
code will give you valuable insights into the core principles of input-output operations in
these languages. Overall, the skills necessary to solve real-world programming challenges
would be gained. The basic building blocks of a flowchart are shown in Figure 1.1:
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/ Input/ Qutput / Processing

Arrows

Figure 1.1: The basic building blocks of a flowchart

Let us embark on this journey through simple input-output programs and discover the
power of these fundamental building blocks.

Structure

In this chapter, there are a total of 21 programs, and four sub-topics complement each
program. The following topics will be covered with each program:

e Understand the program objective with sample input and outputs. It will give the
user an understanding of what kind of user input is expected and what result will
be projected for a particular program.

e Understand the program with an algorithm. This will help the user to understand
the methodology behind writing the sequence of steps required to solve a program.

* Visualize the program flow with flowcharts. Program objectives can be understood
easily with the flowchart representation. Users will understand which symbols to
use in which context throughout different program’s flowchart representations.

e Python source code of each program. Each program’s source code in Python
programming language is provided to the user so the user can understand the
basic operations of the language. An explanation of each code is also provided.

e Cimplementation of each program. Users can learn the basic concepts of Clanguage
with the provided C language code and its explanation for every program.

Objectives

In this chapter, the reader will learn the fundamentals of input-output operations and their
significance in program development. We will discuss designing algorithms to perform
basic input and output operations. We will acquire the skills to create visual representations
of program flow using flowcharts and the ability to implement simple input-output
programs using Python and C programming languages. With the sample codes, users can
gain hands-on experience. We will also gain problem-solving skills related to simple basic
problems, such as accepting user input, performing calculations, and displaying results.
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Program 1.1: Print your name

Take your name as input and print Hello name.

Sample input output

Test case #1:
Input: Neo
Output: Hello Neo

Test case #2:
Input: Sam
Output: Hello Sam

Test case #3:
Input: John Will
Output: Hello John Will

Algorithm

To run the above program, the following steps are needed to be followed:
Step 1. Start
Step 2. Enter your name in name
Step 3. Print "Hello" name
Step 4. Stop

Flowchart

Figure 1.2 illustrates the program in the form of a flowchart:

ATE{ Your name as nan/

!

/Print “Hello™, na.me/

Figure 1.2: Flowchart illustrating program 1.1
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Python code

Python code for the program 1.1 is as follows:
# read a input from the user
name= input("Enter your name: ")

# print the name on the screen

A w N R

print("Hello ", name)

Python code explanation

The program prompts the user to enter the name and then prints a greeting message
containing the name.

name = input("Enter your name: "): This line prompts the user to enter the name by
printing the string Enter your name:. The input() function is used to read the user’s
input as a string and assign it to the variable name.

print("Hello", name): This line uses the print() function to print the string Hello
followed by the value of the name variable.

Python is an indentation-sensitive language. Indentation is used to mark the block of code.

Any statement preceded by # is a comment which does not execute. These comments are
ignored by the compiler and used only for the user to understand the code.

C code

The C code of program 1.1 is specified below:

1. #include <stdio.h>

2

3. int main() //The execution of C program starts with main function

4. {

5. char name[100]; //declared a variable of character type of size 16
6 printf("Enter your name: ");

7 gets(name); // read a input from the user

8 printf("Hello %s", name); // print the name on the screen

9 return 0; // The main() function returns an integer value @

10. }
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C code explanation

stdio.h is a header file that should be included in the program to use various input-
output functions. Main() function serves as the starting point for program execution.
It is mandatory to write a main function in every C program. Here, int is written before
main(). This means that the function main() will return an integer value after completing
the program’s execution. The last statement return © returns a value 0 on successful
execution of the program.

A variable name is declared as an array of 100 characters. gets () is an input function used
to read a string. Referring to test case #3, gets() function also allows the space between
words. Also, C uses %s as the format specifier for strings. Finally, we use printf()
function to output the greeting message with the user’s name.

Unlike Python, indentation is not important in C language. Each block of code is enclosed
between parentheses.

Program 1.2: Print your lucky number

Take a number as input and print the number as Number entered by you is: number.

Sample input output

Test case #1:
Input: 10
Output: Number entered by you is: 10

Test case #2:
Input: 55
Output: Number entered by you is: 55

Algorithm

The below steps illustrate the working of program 1.2:
Step 1. Start
Step 2. Enter a number in n

Step 3. Print "Number entered by you is :
Step 4. Stop

n

Flowchart

Figure 1.3 depicts the program in the form of a flowchart as follows:



