ACKNOWLEDGEMENT

Undertaking this doctoral journey has been an emotional rollercoaster, filled with
challenges, triumphs, and invaluable support from a multitude of individuals who

have left an indelible mark on my heart.

First and foremost, I express my deepest gratitude to the Almighty, whose grace and

blessings have been the guiding light throughout this journey.

At the forefront of this journey stands my esteemed advisor, Dr. Nimisha Pathak,
Assistant professor, Department of Applied Mathematics, a beacon of untiring support
and compassionate guidance. Her nurturing approach and genuine care have been a
constant source of solace in moments of doubt and uncertainty. Her dedication to my
academic and personal growth transcends the traditional role of an advisor, as she has
selflessly offered her time, expertise, and unwavering encouragement at every twist
and turn of this tumultuous path. With each hurdle overcome, her belief in my
potential has served as a guiding light, instilling within me the confidence to push
beyond my perceived limitations and strive for excellence. To Dr. Pathak, I offer my
deepest gratitude for not only shaping my academic journey but also for imparting
invaluable life lessons that will resonate with me long beyond the confines of

academia.

I am profoundly grateful to Professor (Dr.) Dhanesh Patel, Dean of Faculty of
Technology and Engineering, The Maharaja Sayajirao University of Baroda, whose
unwavering support and mentorship have been instrumental in navigating the
complexities of doctoral research. His leadership and encouragement have provided a

steady foundation upon which I have built my academic pursuits.

Dr. Bankim Shah, Former Head, Department of Applied Mathematics, has offered
invaluable guidance and support, fostering an environment conducive to intellectual

growth and exploration.



My journey would not have been possible without the invaluable contributions of the
Departmental Research Committee, including Professor (Dr.) Trupti Desai (VC
nominee subject expert), Professor (Dr.) Dhanesh Patel, Dr. Bankim Shah, Dr. Trupti
Shah, and Dr. Bharat Ratanpal. Their collective wisdom and insightful feedback have
shaped the trajectory of my research, pushing me to strive for excellence and

innovation.

Furthermore, I extend my heartfelt appreciation to my esteemed colleagues, whose
mutual support have provided a sense of community amidst the academic rigor. Dr.
R.C. Shah, Dr. S.B. Rao, Dr. P.K. Pandit, Dr. Nilima Shah, and Dr. Jaita Sharma have
not only served as mentors but also as confidants, offering encouragement and

solidarity during moments of uncertainty.

To the temporary teaching staff, including Mr. Amar Mangrola, Ms. Bhavyata Patel,
Dr. Vishant Shah, Dr. Gargi Trivedi, Mr. Ajay Pathak, and Dr. Neetu Sharma, I extend

my sincere gratitude for their dedication and support.

My fellow research scholars, including Bhavesh Suthar, Shardav Bhatt, Divya
Vaghela, Prani Mistry, Rinkal Patel, Tejal Shah, Ghanshyam Malviya, Dhrumit
Trivedi, Shivam Munshi, Pinakin Bhatt, Krupali Chotara, and Nour Haj Hammadah,
have been pillars of strength throughout this journey, offering team spirit and

understanding during the inevitable highs and lows.

I am deeply grateful to our non-teaching staff members, including Sapna Sane, Pooja
More, Madhuri Warday, Shankar Rabari, Ravi Rathod, and Pradip Vaghela
(NESCAFE), for their unwavering kindness and support. Their dedication to ensuring
the smooth functioning of our academic environment has not gone unnoticed.
Whether it's providing administrative assistance or offering a friendly ear, their

contributions have made a significant impact on my journey.



Special thanks are owed to the students, including Astha, Arvind, Uttara and Deepali,
as well as all undergraduate and postgraduate students, for their unwavering

encouragement and support.

A heartfelt tribute goes to Dr. Pooja Shah, a cherished colleague and dear friend,
whose persistent support and guidance have been a constant source of strength and
inspiration. In moments of doubt, her reassuring presence has provided solace,
reminding me of the power of friendship and camaraderie. | would also like to thank
Dr. Kevil Shah for providing guidance during the thesis writing. Additionally, I extend
my gratitude to Sagar Khirsariya, Kuldip Chaudhary, Mihir Thakkar, and Drashti
Dave for their invaluable suggestions and assistance in discussions, LaTeX error

solving, and various other tasks.

To my beloved family members - Maa, Bapu, Vikesh Bhai, Daksha Bhabhi, Yug, Het,
Hetansh and my friends who are more like brothers, Ankit Parmar, Chirag
Limbachiya, Jaimin Patel, Jatin Sarvaiya, Saurav Patel, and Smeet Kulkarni - your
enduring fondness and support have been the bedrock upon which I have built my
dreams. Your sacrifices and encouragement have fueled my determination, inspiring

me to persevere even in the face of adversity.

Lastly, I extend my heartfelt gratitude to all the directly and indirectly connected
members of the faculty as well as the University for their support and encouragement
throughout this transformative journey. Together, we have weathered storms and

celebrated victories, forging bonds that transcend the confines of academia.

May the Divine grace continue to illuminate my path and inspire me to serve others

with humility and compassion.

Date: 06/02/2024 Anil Chavada

Place: Vadodara



