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PREFACE

This book is designed for use in courses on A beginners Guide to
problem solving and programming in Python at the
undergraduate/postgraduate level, particularly designed for the structured
curriculum of Bachelor of Technology and Bachelor of Engineering —
Computer science & Engineering

Although the contents of the book follows the essential content of
complete concepts of A beginners Guide to problem solving and programming
in Python is sufficiently broad in scope and rigorous in coverage to satisfy any
undergraduate and postgraduate requirements in the field of IT/CSE.

The book is organized into five sections:

Chapter 1, describes about the computational strategies, Problem
solving techniques, notations of an algorithm ie., Pseudocode, Flowchart,
basics of python programming which covers the variables, identifiers,
arithmetic operator, values & type, python statement, operator, operator
precedence, expressions & statements, functions etc.,

Chapter 2, covers the data types in python, list, characteristics, string,
python dictionary, modules, packages, libraries etc.,

Chapter 3, delivers the file handling & exception handling, data files in
python, file operation, file methods & python exception handling etc.,

Chapter 4, covers about the python modules, listing of modules,
variables in a modules, modules loading & execution, frameworks in python

etc.,

Chapter 5, includes the object oriented programming in python, OOPS
concept, class, inheritance, polymorphism, encapsulation, overriding methods,
constructor and abstraction in python, along with some illustration programs
ctc.,

The analyses and discussion, covering these five sections in the various
chapters of this book, are based on the readings recommended for this course.
However, wherever required, we have supplemented from other sources
reference. A select bibliography is given at the end of the book for reference to
the authors cited in the text



| hope this thoroughly book on A beginners Guide to problem solving
and programming in Python will prove handy and uscful to students and
teachers on the same.
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CHAPTER 1
ALGORITHMIC PROBLEM SOLVING

M

1.1 INTRODUCTION

Problem solving is the systematic approach to define the problem ang Creatiy,
number of solutions. The problem solving process starts with the problen,
specifications and ends with a correct program. Python is a high-leve] object.
oriented programming language that was created by Guido van Rossum, |y Was
designed with an emphasis on code readability, and its syntax allows
programmers to express their concepts in fewer lines of code. Python js ,
programming language that lets you work quickly and integrate systems more
efficiently. It is also called general-purpose programming language as it i
used in almost every domain mentioned below:

+ Web Development

o Software Development

« Game Development

o Al&ML

» Data Analytics

O
S

Two kinds of applications that process high-level languages into low-level
languages

o Interpreters

e Compilers

An interpreter reads a high-level program line by line and executes it. A
compiler reads the program as a whole and translates it into a low-level
program, which can then be run.

Few points about Python Programming Language

I Python is the most widely used multi-purpose, high-level programming
language.

2. Python allows programming in Object-Oriented and Procedural
paradigms.

3. Python programs generally are smaller than other pl‘Ogm”""i"g
languages like Java. Programmers have to type relatively less and
indentation requirement of the language, makes them readable all the
time.

4. Python language is being used by almost all tech-giant companic
— Google, Amazon, Facebook, Instagram, Dropbox, Uber... €tc.

s like




5. The biggest strength of Python is huge collection of standard library
which can be used for the following: Machine Learning GUI
Applications  (like Kivy, TKinter, PyQt etc. ) Web frameworks
like Django (used by YouTube, Instagram. Dropbox) Image processing
(like OpenCV, Pillow). Web scraping (like Scrapy, BeautifulSoup.
Sclenium) | Test frameworks, Multimedia, Scientific computing, Text
processing and many more..

1.2 PROBLEM SOLVING TECHNIQUES

The process of computational problem solving involves understanding the
problem. designing a solution. and writing the solution (code). In other
words. Computational thinking is an approach to solving problems using
concepts and ideas from computer science, and expressing solutions to those
problems so that they can be run on a computer.

Problem-solving technique includes four elements:
1. Algorithms.

2. Flowcharts.
3. Pseudocodes.
4. Programs

Algorithms

It is defined as a sequence of instructions that describe a method for solving
a problem. In other words it is a step by step procedure for solving a problem

. Should be written in simple English

. Each and every instruction should be precise and unambiguous.
. Instructions in an algorithm should not be repeated infinitely.

. Algorithm should conclude afier a finite number of steps.

. Should have an end point

. Derived results should be obtained only after the algorithm
terminates.



