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FOREWORD

It is our distinct privilege to present this compendium of Numerical Methods and
Transform Techniques specially prepared for first-year B.Tech students under
the I-Scheme curriculum. Mathematics lies at the heart of all engineering
disciplines; this text aims to provide a rigorous yet accessible foundation in key
topics that underpin advanced courses in sciences and technology.

This volume has been structured to blend formal definitions, illustrative
examples, and a diverse set of exercises to foster both conceptual understanding
and problem-solving skills. The choice of topics, their organization, and the
pedagogical progression have been guided by the overarching objective of
aligning with the prescribed syllabus while addressing the needs of a varied
student cohort.

We extend our profound gratitude to Dr. R. Nagendra Babu, Principal, for
endorsing and supporting this endeavour; and to Dr. K. Kiran Kumar, Dean
(Academics), for the academic oversight, alignment with curriculum standards,
and encouragement throughout the development process. We are especially
thankful to Mr. V. J. Moses, Head of Department, Basic Sciences &
Humanities, for his leadership, motivation, and valuable feedback during the
preparation of this text. We are also indebted to our colleagues in the
Department of Mathematics, whose peer review, suggestions, and insights have
substantially enriched the clarity and correctness of the content. We likewise
acknowledge the administrative and technical staff for their assistance in editing,
formatting, and ensuring the timely publication of this material.

We anticipate that this text will serve as an indispensable companion to students
and faculty alike, promoting a deeper appreciation of mathematical rigor and
preparing students for onward challenges in their engineering journey.
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Message from the Principal
Dr. R. Nagendra Babu

It gives me great pleasure to extend my greetings to all first-year B.Tech students as
you embark on your engineering journey. Mathematics is a critical pillar in every branch
of engineering, and in your formative years, a strong grounding in Linear Algebra &
Calculus will equip you with the analytic tools and logical rigor needed for advanced
study and innovation.

The material compiled in this text has been meticulously drafted to present concepts
clearly, illustrate their relevance with examples, and offer problems that challenge and
strengthen your understanding. I am confident that it will serve both as a guide and a
companion through your semester, helping you grow in mathematical maturity and
problem-solving ability.

I warmly acknowledge and thank the Department of Mathematics, under the leadership
of Mr. V. J. Moses, HOD, B.S. & H., and the academic support from Dr. K. Kiran
Kumar, Dean (Academics), for facilitating this work. Their commitment ensures that
our students receive superior academic resources.

My hope is that as you engage with this text, you cultivate perseverance, intellectual
curiosity, and discipline. I encourage you to use this as more than a textbook—as a
stepping stone to critical thinking, innovation, and lifelong learning.

Wishing you success and fulfillment in your academic endeavors.

Dr. R. Nagendra Babu
Principal



Message from the Dean (Academics)
Dr. K. Kiran Kumar

I extend my warm greetings to all first-year B.Tech students as you begin this important
stage of your academic journey. Mastery in mathematics furnishes an essential
foundation for engineering studies, and competence in Numerical Methods and
Tramsform Techniques in particular will support your success in diverse disciplines—
be it electronics, mechanics, computer science, or civil engineering.

This course material has been carefully compiled to present topics with clarity, integrate
illustrative examples, and introduce exercises that will progressively challenge your
understanding and problem-solving skills. I trust that it will serve as a reliable academic
tool for both students and faculty.

I also take this opportunity to commend the Department of Mathematics, led by Mr. V. J.
Moses, HOD (B.S. & H.), for their dedicated efforts in content development, peer
review, and pedagogical alignment. Their perseverance and scholarly integrity have
elevated the quality of this text.

I encourage every student to engage with the material thoroughly, attempt each
exercise, and not hesitate in seeking clarification when needed. Let curiosity guide you
and discipline sustain you. May this textbook be a stepping stone towards deeper
learning and academic excellence.

Dr. K. Kiran Kumar
Dean (Academics)



WHY SHOULD WE LEARN NUMERICAL METHODS AND TRANSFORM TECHNIQUES?APPLICATIONS OF NUMERICAL METHODS AND TRANSFORM TECHNIQUES
Numerical methods and transform techniques are both computational tools
used to solve mathematical problems, but they approach the task
differently. Numerical methods use approximation algorithms, like
the Euler method or Runge-Kutta methods, to find approximate answers to
problems that are too complex for an exact analytical solution. Transform
techniques convert a problem from one representation to another, such as
using the Fourier Transform to convert a time-domain signal to a
frequency-domain signal, to make it easier to solve, often using an efficient
algorithm like the Fast Fourier Transform

What it does
 Decomposes signals: It decomposes a complex signal into a sum of

simple oscillating functions, like sines and cosines.
 Changes domain: It transforms a signal from its original domain (like time)

into its frequency domain, where you can see the frequencies that make it
up.

 Generalizes Fourier Series: It extends the concept of the Fourier Series to
non-periodic functions, while the series is specifically for periodic functions.
How it is used

 Signal processing: It is fundamental to digital signal processing, where
the Discrete Fourier Transform (DFT) and its efficient implementation,
the Fast Fourier Transform (FFT), are used to analyze and manipulate
digital signals.

 Image processing: It can be used to decompose an image into its
frequency components, which can be useful for tasks like image filtering
and compression.

 Other applications: It is used in various engineering and physics fields,
including RADAR, to analyze and process signals.

 These words are explains by Mr.P.DASU, ME HoD

https://www.google.com/search?q=Runge-Kutta+methods&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfANmQkj5UGLDoQXrmOueYc3GIjXDxJcfxO30JKNcfpwnx6VgqB2V6kJDp7cQfiJxhXVPGut4zZDC8KX4HWD6GA0R7MWZpsIBDJgtHhOFmWqMFPhNLzdYFfdqqtICvFnou0&csui=3&ved=2ahUKEwikr5DO7OKQAxVRQ_UHHX4DHXoQgK4QegQIARAF
https://www.google.com/search?q=Euler+method&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfANmQkj5UGLDoQXrmOueYc3GIjXDxJcfxO30JKNcfpwnx6VgqB2V6kJDp7cQfiJxhXVPGut4zZDC8KX4HWD6GA0R7MWZpsIBDJgtHhOFmWqMFPhNLzdYFfdqqtICvFnou0&csui=3&ved=2ahUKEwikr5DO7OKQAxVRQ_UHHX4DHXoQgK4QegQIARAE
https://www.google.com/search?q=Fourier+Transform&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfANmQkj5UGLDoQXrmOueYc3GIjXDxJcfxO30JKNcfpwnx6VgqB2V6kJDp7cQfiJxhXVPGut4zZDC8KX4HWD6GA0R7MWZpsIBDJgtHhOFmWqMFPhNLzdYFfdqqtICvFnou0&csui=3&ved=2ahUKEwikr5DO7OKQAxVRQ_UHHX4DHXoQgK4QegQIARAG
https://www.google.com/search?q=Fast+Fourier+Transform&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfANmQkj5UGLDoQXrmOueYc3GIjXDxJcfxO30JKNcfpwnx6VgqB2V6kJDp7cQfiJxhXVPGut4zZDC8KX4HWD6GA0R7MWZpsIBDJgtHhOFmWqMFPhNLzdYFfdqqtICvFnou0&csui=3&ved=2ahUKEwikr5DO7OKQAxVRQ_UHHX4DHXoQgK4QegQIARAH
https://www.google.com/search?q=Fourier+Series&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfDfESO83MZw3CR8jvsg9BlmqBxWHWuZsqAqG-vhvcTKRQ2waf_n1qqnt8YxMroX9CWxoa984R6mY_GZSIEvsUSLGuGFS2XsKiuGeD6_WRJVHPinJ60vub-0pLbjD9pHX7g&csui=3&ved=2ahUKEwj-tLKY7uKQAxXUS2wGHYZUFXoQgK4QegQIBBAD
https://www.google.com/search?q=Discrete+Fourier+Transform+%28DFT%29&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfDfESO83MZw3CR8jvsg9BlmqBxWHWuZsqAqG-vhvcTKRQ2waf_n1qqnt8YxMroX9CWxoa984R6mY_GZSIEvsUSLGuGFS2XsKiuGeD6_WRJVHPinJ60vub-0pLbjD9pHX7g&csui=3&ved=2ahUKEwj-tLKY7uKQAxXUS2wGHYZUFXoQgK4QegQIBhAB
https://www.google.com/search?q=Fast+Fourier+Transform+%28FFT%29&oq=about+numerical+methods+and+transform+techniques&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yDQgFEAAYhgMYgAQYigUyDQgGEAAYhgMYgAQYigUyDQgHEAAYhgMYgAQYigUyBwgIEAAY7wUyBwgJEAAY7wXSAQkyMTUxNWowajeoAgiwAgHxBQS8pmk_vK8i8QUEvKZpP7yvIg&sourceid=chrome&ie=UTF-8&mstk=AUtExfDfESO83MZw3CR8jvsg9BlmqBxWHWuZsqAqG-vhvcTKRQ2waf_n1qqnt8YxMroX9CWxoa984R6mY_GZSIEvsUSLGuGFS2XsKiuGeD6_WRJVHPinJ60vub-0pLbjD9pHX7g&csui=3&ved=2ahUKEwj-tLKY7uKQAxXUS2wGHYZUFXoQgK4QegQIBhAC
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