
 

 

   

                                                                       

EVENT REPORT 

 
NAME OF THE EVENT: Compact Course titled “Differential Equation Models in Ecology” 

DATE DEPARTMENT COMMITTEE/SOCIETY COORDINATORS’ NAME 

19.09.2024 to 

21.09.2024   

Mathematics The Department of 

Mathematics, Sri 

Venkateswara College 

Dr. Sudhakar Yadav, 

Assistant Professor, 

Department of Mathematics, 

Sri Venkateswara College, 

University of Delhi 

TIME: VENUE: NUMBER OF 

PARTICIPANTS: 

NATURE: 

Outdoor/Indoor; 

online/offline/hybrid 

1:00 PM to 5:00 PM 

(19/09/2024)  
1:00 PM to 5:00 PM 

(20/09/2024)  
10:00 AM to 2:00 PM 

(21/09/2024)  

 

ICT Lab 3 59 Indoor, Offline 

FINANCIAL 

SUPPORT/ 

ASSISTANCE 

(if any): 

   Yes 

1. IQAC, Sri Venkateswara College – Rs. 10,000 

2. Prof. R. Balakrishnan Endowment Trust, Tiruchirappalli, Tamil Nadu, and 

The Mathematics Consortium, Pune– Rs. 25,000  

Overview: 

A 3-day workshop titled “Differential Equation Models in Ecology” was organised by the Department of 

Mathematics of the college from September 19th to 21st, 2024, at ICT Lab 3 for all undergraduate 

students at the college. The workshop aimed to provide participants with comprehensive knowledge and 

hands-on experience in both the theoretical foundations and practical applications of differential 

equation models in ecology, including relevant programming techniques. The event was attended by 59 

undergraduate participants and several faculty members. Resource Person: Dr. Bapan Ghosh, Associate 

Professor, Department of Mathematics, IIT Indore. 

Day 1: 19th September 2024 

Inauguration (12:00 pm – 1:00pm): The workshop commenced with an inaugural ceremony in 

the presence of the Chief Guest: Dr. Bapan Ghosh from IIT Indore, Guest of Honor: Dr Purnima Gupta, 

Dr Krishna Kumar (Bursar), Ms. Pratibha Gaur (Teacher-in-Charge), and other faculty of the 

Department of Mathematics of the college.  

The session set a warm and inspiring tone, featuring the following highlights: 



1. Lamp Lighting 

The inaugural ceremony began with the traditional lamp lighting, symbolizing the dispelling of 

ignorance and the illumination of knowledge. The chief guest, Dr. Bapan Ghosh, along with 

senior faculty members, took part in the ritual, marking the auspicious start of the workshop. 

2. Welcome Address 

Following the lamp lighting, Ms. Pratibha Gaur, Teacher-in-Charge of the Department of 

Mathematics, delivered the welcome speech. She warmly greeted all participants, esteemed 

guests, and faculty members, expressing enthusiasm for the workshop’s objectives and 

anticipated outcomes. 

3. Resource Speaker Introduction 

Ms. Pratibha Gaur introduced Dr. Bapan Ghosh, Associate Professor from the Department of 

Mathematics, IIT Indore, as the distinguished resource speaker. Dr. Ghosh’s extensive 

experience in mathematical modeling and ecology was highlighted, underscoring the relevance 

of his expertise for the workshop. 

4. Memento and Sapling Presentations 

Dr. Bapan Ghosh was honored with a memento by the Convenor, Dr. Sudhakar Yadav, as a 

token of appreciation for his participation and contribution to the workshop. Dr. Purnima Gupta 

was presented with a sapling by Ms. Pratibha Gaur and Dr. Deepti Jain, while Dr. Deepti Jain 

was honored with a sapling by Ms. Shakuntla Wadhwa and Dr. Sudhakar Yadav. Prof. S. 

Krishna Kumar was also honored with a sapling. 

5. Address by the Chief Guest 

Dr. Bapan Ghosh addressed the gathering, emphasizing the importance of mathematical models 

in ecological research and the significance of hands-on workshops for the academic growth of 

students and faculty alike. 

6. Address by the Guest of Honor 

Dr. Purnima Gupta, Guest of honor and a former faculty of the Department of Mathematics at Sri 

Venkateswara College, shared her experiences in the field of mathematics and offered 

motivational insights. 

7. Address by the Bursar 

Prof. S. Krishnakumar, Bursar of Sri Venkateswara College, addressed the gathering, 

highlighting the significance of the workshop and sharing inspiring words. 

8. Address by Dr. Deepti Jain 

Dr. Deepti Jain, Associate Professor, Department of Mathematics, Sri Venkateswara College, 

addressed the gathering, discussing the contributions of the Prof. R. Balakrishnan Endowment 

Trust, Tiruchirappalli, Tamil Nadu, and The Mathematics Consortium, Pune, along with sharing 

motivational remarks. 
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Day-1 (19/09/2024) 

Session 1 (1:00 pm -3:00pm): Resource Person: Dr. Bapan Ghosh, Associate Professor, 

Department of Mathematics, IIT Indore. The first day of the workshop focused on foundational concepts 

in differential equations and their applications. Key topics covered included: 

1. Basic Concepts of Differential Equations 

An overview of fundamental differential equation concepts, including classification and solution 

techniques, set the groundwork for more advanced applications. 

2. Autonomous and Non-autonomous Systems 

Participants explored the differences between autonomous and non-autonomous systems, with 

examples to illustrate how each type models various dynamic systems in nature. 

3. Fixed Points and Lyapunov Stability 

The session introduced fixed points and their stability, with a focus on Lyapunov’s method for 

determining system stability, which is essential for ecological and chemical models. 

4. Linearization 

Techniques for linearizing complex systems around fixed points were discussed, enabling 

simplified analysis of system behaviors near equilibrium points. 

5. Historical Population Models 

A historical perspective on population models was provided, including discussions on 

Malthusian and logistic growth models. 

6. Chemical Reactions and Modeling 

Participants were introduced to differential equation models of chemical reactions, laying the 

groundwork for understanding reactions in ecosystems. 

7. From Chemical Reactions to Predator-Prey Models 

The day concluded with a transition from chemical reaction modeling to predator-prey models, 

demonstrating how these mathematical tools can simulate ecological interactions. 

Tutorial Session-1 (3:20PM to 4:20 PM) by Dr. Sudhakar Yadav 

 

The afternoon session focused on a Q&A segment to address participants' queries from the previous 

session. Dr. Sudhakar Yadav, Assistant Professor in the Department of Mathematics at Sri 

Venkateswara College, University of Delhi, led the session. Participants were actively engaged through 

hands-on activities and case studies. The tutorial sessions provided hands-on experience with the 

concepts covered in the lectures, allowing participants to deepen their understanding of differential 

equation models, their applications, and the problems discussed during the lectures. 

 

Key Takeaways: 

On the first day, participants gained knowledge of the basic concepts of differential equations, including 

autonomous and non-autonomous systems, fixed points, Lyapunov stability, linearization, historical 

population models, chemical reactions and modeling, and the transition from chemical reactions to 

predator-prey models. 

 



  
Day 1: Technical Session    Day 1: Tutorial Session  

 

Day-2 (20/09/2024) 

Session 2 (1:00 pm - 3:00pm) 

The second day began with an insightful session on “Population Oscillations and Average Biomass,” led 

by Dr. Bapan Ghosh, Associate Professor in the Department of Mathematics at IIT Indore. The session 

covered a range of essential topics in ecological modeling: 

1. Population Oscillations and Average Biomass 

Dr. Ghosh introduced the concept of population oscillations and discussed methods for 

calculating average biomass in ecological systems. 

2. Population Harvesting Strategies 

Various strategies for sustainable population harvesting were explored, including considerations 

for maintaining ecological balance. 

3. Catastrophic Collapse 

The session addressed factors leading to catastrophic collapse in populations, highlighting risks 

and prevention methods. 

4. Maximum Sustainable Yield 

Participants learned about the concept of maximum sustainable yield and its applications in 

managing renewable resources. 

5. The Volterra Principle 

Dr. Ghosh introduced the Volterra principle, which examines the dynamics of prey-predator 

interactions in ecological models. 

6. Lotka-Volterra Model 

The foundational Lotka-Volterra model was covered, demonstrating its application in 

understanding predator-prey relationships. 

Tutorial Session-2 (3:20PM to 4:20 PM) by Dr. Sudhakar Yadav 

The tutorial session on Day 2 began with a Q&A segment led by Dr. Sudhakar Yadav, Assistant 

Professor in the Department of Mathematics at Sri Venkateswara College, University of Delhi, 

addressing participants' questions from the previous lecture. This interactive session clarified key 

concepts and resolved queries, ensuring a solid understanding before moving forward. The tutorial then 

transitioned into hands-on activities that allowed participants to practically apply concepts covered in 

the lecture. Through guided exercises and simulations, participants gained deeper insights into 

population dynamics, population harvesting strategies, and the Lotka-Volterra model, further solidifying 

their grasp of the material. 



 

Key Takeaways: 

On the second day, participants gained knowledge on the topic “Population Oscillations and Average 

Biomass,” which included concepts such as population harvesting strategies, catastrophic collapse, 

maximum sustainable yield, the Volterra principle, and the Lotka-Volterra model. 

 

 

 

 

 

 

Day 2: Technical Session     Day 2: Tutorial Session 

 

Day-3 (21/09/2024) 

Session 3 (10:00 AM - 12:00 PM) 

On the final day of the workshop, Dr. Bapan Ghosh, Associate Professor in the Department of 

Mathematics at IIT Indore, introduced advanced topics on stability in mathematical models. He 

integrated real-life examples and emerging trends, covering the following key areas: 

• Top-down and Bottom-up Controls 

Dr. Ghosh explained the concepts of top-down and bottom-up controls in ecological systems, 

illustrating how these factors influence population dynamics and community structure. 

• Species Enrichment Phenomenon 

Participants learned about the species enrichment phenomenon, discussing its implications for 

biodiversity and ecosystem stability. 

• Hydra Effects 

The concept of Hydra effects was introduced, highlighting their role in ecological modeling and 

population interactions. 

• Discussion on Advanced Ecological Models and Principles 

The session concluded with a brief discussion on advanced ecological models and principles, 

encouraging participants to think critically about their applications in real-world scenarios. 

Tutorial Session-2 (12:30 PM to 1:30 PM) by Dr. Sudhakar Yadav 

The closing session of Day 3 featured a questions and answers from the covered lecture on day-3 in 

Mathematical Models, with contributions from Dr. Bapan Ghosh, Associate Professor in the Department 

of Mathematics at IIT Indore, and Dr. Sudhakar Yadav, Assistant Professor in the Department of 

Mathematics at Sri Venkateswara College, University of Delhi. 



During the session, participants actively raised questions regarding the advanced topics discussed earlier 

in the workshop. Both professors shared their insights, experiences, and best practices, fostering an 

engaging dialogue that enhanced participants' understanding of stability in mathematical models. 

This interactive exchange not only clarified doubts but also encouraged participants to think critically 

about the applications of these concepts in real-world scenarios. 

Key Takeaways: 

On the third day, participants deepened their understanding of Stability in Mathematical Models 

through advanced topics and interactive discussions. 

 

 

 

 

 

 

 

 

Day 3: Technical Session     Day 3: Tutorial Session 

Closing Ceremony (1:30 pm onwards) 

The workshop concluded with a closing ceremony, where certificates were distributed to all participants. 

Dr. Sudhakar Yadav, the workshop convener, extended heartfelt gratitude on behalf of the organizing 

committee, expressing appreciation for the speakers, participants, and sponsors who contributed to the 

success of the event. 

Following the certificate distribution, some students were invited to share their feedback, reflecting on 

their learning experiences and expressing their feedback for the knowledge and skills gained during the 

workshop. The ceremony concluded with group photos to commemorate the memorable occasion. 

 

            Feedback Session                                                    Certificate Distribution 



 

 

 

 

 

 

Vote of Thanks by Dr Sudhakar Yadav (Teacher Coordinator) & Ms Ananya (Student Coordinator) 

Feedback on the Three-Day Workshop: 

Participants expressed high satisfaction with the workshop’s content, delivery, and organization. Many 

attendees highlighted the practical approach and real-world applications of the topics covered, which 

enhanced their learning experience. 

Suggestions for future workshops included: 

• Deeper Exploration: Participants requested more in-depth sessions focusing on Differential 

Equation Models in Ecology to deepen their understanding. 

• Extended Hands-on Sessions: Attendees expressed interest in longer hands-on sessions to 

further practice and apply the concepts learned. 

Overall, the feedback indicates a strong appreciation for the workshop while also providing valuable 

insights for future improvements. 

Conclusion: 

The three-day workshop on “Differential Equation Models in Ecology” was a resounding success, 

offering valuable insights and equipping participants with essential skills in differential equations and 

ecology. The organizers look forward to hosting similar events in the future to further foster learning 

and collaboration within the academic community. 

            

Organising Team    

                                        Group Photo (All Participants)   
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Participant’s Certificate Sample: 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of Participants:  

 

 

 

 



Attendance: 



Feedback Form Analysis: 

1.                                                                                                                  5- Excellent 

4- Very Good 

3- Good 

2- Average 

1-Poor 
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