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What is applied math research?
1. We try to describe and understand real world systems 

using mathematical modelling. 

2. These include physical, biological, and social problems. 
We formulate ODEs, DDEs, PDEs, and  discrete-time 
models for complex dynamical behaviour. 

3. We also use network science to examine interactions 
among coupled subsystems (neurons, epidemiology, 
etc.). 

4. We create models from experimental data. We also 
perform large and small scale data analysis. 

 
5. We sometimes also integrate machine learning.

source: https://hero.fandom.com/wiki/Cuthbert_Calculus



General spectrum of resources.



Physical systems (hybrid impact oscillator).



Social systems (epidemiology).



Biological systems (coupled neurons).

Fig. Electrical (gap-junction) coupling Fig. Chemical coupling

Coupling term

Fig. Josephson junction coupling



Biological systems (contd.).



Allen institute dataset  (SDKs)
1. Open source data and 

notebooks. 
 
2. Respects the 
“Reduction” aspect of 
the European 3Rs. 



Ines Montani’s keynote (Python Ireland 2025).

“Ask LLMs not to do a task, but to write a script to 
do it!”: reduces the risk of hallucinations. 



Enter : “say your prayers, code your prompts”



Enter : “say your prayers, code your prompts”

🎸



Enter (contd.): accelerated literature search.
1. Careful relevant prompt is essential! 

2. Turn on the “web search”. 

3. Be very critical of every literature 
provided. 

4. Go on and read every citations, at least 
the “Abstract”. 

 
5. Make sure the paper actually 
exists!!!!!! 



Enter (contd.): accelerated coding.
1. Decline of  “Stack Overflow”. 

2. I strongly recommend basic coding 
knowledge before prompting LLMs. 

3. I use for code debugging. 

4. ChatGPT is very good with handling 
edge cases which humans might 
miss. 

 
5. Ensure you follow everything from 
the last slide.

Source: https://medium.com/tech-ai-chat/did-ai-kill-
stack-overflow-i-hope-it-survives-798f66d9a6da

https://medium.com/tech-ai-chat/did-ai-kill-stack-overflow-i-hope-it-survives-798f66d9a6da
https://medium.com/tech-ai-chat/did-ai-kill-stack-overflow-i-hope-it-survives-798f66d9a6da
https://medium.com/tech-ai-chat/did-ai-kill-stack-overflow-i-hope-it-survives-798f66d9a6da


Enter (contd.): creating apps, accelerating frontend.



Enter (contd.): reading a manuscript.
1. Upload a PDF to start with. 

2. Then upload screenshots of paragraphs 
or figures you are mostly interested in. 

3. Relevant and specific prompts are 
essential 

4. I have seen ChatGPT perform silly 
mistakes, however gives a great general 
overview. 

 
5. Be critical! ALWAYS!



Enter (contd.): exam preparation!
1. I don’t highly recommend this. But I 

am experimenting. 

2. Usually recommended for 
preparation of exams where the 
sample MCQs do not have the 
solutions. 

3. Upload the PDFs to start with. 

4. Be critical! ALWAYS! ChatGPT 
makes mistakes. 

5. Also do not cheat!



Enter (contd.): writing blogs.
1. I have found ChatGPT very useful 

for accelerating blog writing! 
 
2. Very well integrated with Github. 

3. Design and frontend is very 
sophisticated. 
 
4. This use case can have low 
criticisms. 
 
5. However, prone to breaches!



Danger zones ⚠☠🚨while using LLMs.
1. Don’t blindly trust as LLMs often 

sound confident while spewing 
gibberish. 

2. Don’t share sensitive info. 

3. Don’t use LLMs to replace your 
thought process., because they don’t 
think. 

4. Don’t blatantly copy paste. Prone to 
plagiarism. 

5. Don’t use it to cheat or perform 
unethical actions.



Open source code with .
1. Package your code. ChatGPT can help 

with proper commenting and increase 
readability. 

2. Increases transparency, reproducibility, 
and collaborations (unless you dream of 
commercialising!) 

3. Accelerates progress and prevents 
duplication. 

4. Professional reputation and portfolio 
grow.



A recent good read.



Questions, comments, suggestions?

Created using ChatGPT 5.1


