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Preface

The area of Computer Algorithms started affluent in the ear|

'60s when the users of Electronic Computers started to pa

interest to the recital of programs. The limited resources Oyf
computers at that time influenced additional momentym for
devising efficient Computer Algorithms. After widespreaq
research in this field, numerous efficient Algorithms fo,
different problems emerged. The similarities among different
algorithms for certain classes of problems have resulted i
general algorithm design techniques. This book emphasizes
most of these algorithm design techniques that have proved
their effectiveness in the solution to many problems. It may be
considered as an attempt to cover the most common techniques
in the design and thinking of sequential algorithms.

Although the main initiative of this book is to simplify
algorithm design techniques, to analyze the algorithms,
Chapter-2 and 3 covers most of the mathematical tools and
essential preliminaries chapter-7 covers problem classification
and techniques of thinking of algorithms. Chapter-8 convoluted
how to think of an algorithm and logic of solution to a problem.
These chapters are indispensable for the design of efficient
algorithms.

The focus of the presentation is on practical applications of the
design techniques. The prerequisites for this book have been
kept to nominal; only the elementary background in Discrete
Mathematics and Data Structures are implicit.
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CHAPTER

Introduction to Algorithms and its applications

1.1 Introduction

Algorithm is a procedure that consists of a finite set of
instructions which given an input from some set of possible
inputs, enables us to obtain an output if such an output exists or
else obtain nothing at all if there is no output for that particular
input through a systematic execution of some instructions.
When writing a program to be executed in a computer we are
generally implementing a method that has been devised
previously to solve some problem. This method is most of time
independent of the particular programming language being
used. It is the method, rather than the computer program itself,
that specifies the steps that is used to solve the problem. The
term algorithm is used to describe a deterministic, finite, and
effective problem-solving method suitable for implementation
as a computer program.

The set of possible inputs consists for a particular input set
to which the algorithm gives an output. If there is an output for
a particular input, then we say that the algorithm can be applied
to this inputs and process to give corresponding output.

The design and analysis of algorithms are of fundamental
importance in the field of Computer Science.

As Donald E. Knuth states “Computer Science iv the study
of Algorithms”. Every area of Computer Science depends
heavily on the design of efficient algorithms. Compilers and
operating systems are nothing but direct implementations of
special purpose algorithms.

The question of whether a problem can be solved using an
effusive procedure, which is equivalent to the contemporary
notion of the algorithm.
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1.2 Asymptotic ¢ pmplexity Annlysis‘nl/\Ium‘illunt‘
It is meaningless 10 say that an :llgn'r!tl‘lm' A, when presenteq
with input X, runs in time y seconds. l'hlS I8 hccu.u.'.;c the actyg
(ime is not only a function of the algorithm ug:d; 1t1s a function
of numerous factors, .. how and on what kind of machine h
algorithm is implemented and in what language and even whag
compiler or programmer’s skills to mcntnqn a few. Therefore,

ith only an approximation of the exact

we should be content Wi
(ime. This belongs to an important area in the theory of

computation, namely computational complexity. The main
objects of study in the field of computational complexity
include the time complexity and the space complexity.

(Space complexity: Space needs by an algorithm in
order to deliver its output when presented with legal input.)

1.3 Order and Growth
When analyzing the running time of an algorithm with another

algorithm that solves the same problem, or even a different
problem. Thus, our estimate of times is relative as opposed to
absolute. It is desirable for an algorithm to be not only machine
independent but also capable of being expressed in any
language, including human languages. Moreover, it should be
technology independent, but also the algorithm to survive
technological advances. Our main concern is not in small input
sizes, we are mostly concerned with the behaviour of the
algorithm under large input instances.

The following operations on fixed-sized operands are

examples of elementary operations.

e Arithmetic operations:  addition, subtraction,
multiplication and division

o Comparisons and logical operations

¢  Assignments including assignments of pointers (When
say, traversing a list of a graph)

Saptarshi & Tanmoy | Understanding Algorithms

—1



