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Preface

This book covers a collection of complex algorithms and helps to face
the challenges in algorithmic analysis. Analysis of algorithms and
handling sophisticated data structures focus on the fundamentals
of the computer programming field. The book highlights how to
find the best optimal solution to a real-world problem using an
appropriate algorithm. The book provides theoretical explanations
and solved examples of most of the topics covered.

This book also introduces the importance of performance analysis
of an algorithm, which helps to increase efficiency and reduces time
and space complexity. It shows how to create and design a complex
data structure. This book solves the basic understanding of greedy
and dynamic programming. It also gives importance to various
divide-and-conquer techniques. This book gives information about
string-matching methods as well.

This book is divided into six chapters. The reader will go through
advanced data structures, greedy and dynamic programming,
optimal solutions, string matching using various techniques,
and calculations of time and space complexity using Asymptotic
notations. To help learners better comprehend the material, each
topic is handled with appropriate examples. The specifics are
mentioned as follows.

Chapter 1 emphasizes the basics of algorithmic analysis. It will
discuss the need for analysis of algorithms and help us to choose
a better suitable algorithm for a given problem statement. In
algorithmic design, the complexity of an algorithm plays an
important aspect to justify the design decisions. Accordingly,
algorithm efficiency is measured from two perspectives such as time
and space complexity. Hence, the major focus of this chapter is on
various types of asymptotic notations used for the estimation of the
time complexity of an algorithm and is discussed with examples.
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Chapter 2 discusses different complex data structures that may be
used to effectively tackle difficult situations. AVL Tree, Huffman
Coding, Redblack Tree, and several more search trees are among
the advanced data structures addressed.

Chapter 3 discusses the divide and conquer technique with the
basic introduction and various methods that are involved in it with
suitable examples. Divide and Conquer is the simplest and easiest
technique of decomposing a larger problem into simpler problems,
to solve any given problem statement.

Chapter 4 will cover information about various greedy algorithms
such as the knapsack problem, optimal merge pattern, subset cover
problem, and so on, in detail with various solved examples.

Chapter 5 discusses Dynamic Programming. It describes various
classical computer science problems and their optimal solutions
using dynamic programming approaches along with their
applications. The need for dynamic algorithms and introduction to
NP-Hard & NP-Complete are discussed with examples.

Chapter 6 describes different string-matching algorithms with
suitable examples. The chapter also provides description of genetic
algorithms.
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