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LLMs and Tools

Part 1: Incorporating Tools during Fine-tuning (Tool Augmentation)

Part 2: Teaching LLMs to Use External APIs (Function Calling)

Part 3: Automating Complex Tasks (AI Agents)

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Agentic Workflows 

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Agentic vs Non-Agentic Workflows 

Screenshot from What's next for AI agentic workflows ft. Andrew Ng of AI Fund

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://www.youtube.com/watch?v=sal78ACtGTc
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Agentic vs Non-Agentic Workflows 

*Evaluating Large Language Models Trained on Code, Chen et. al., 2021

Examples from HumanEval* Dataset

Input to the model is shown with a white 
background, and a successful model-generated
completion is shown in a yellow background. 

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Agentic vs Non-Agentic Workflows 

Image Credits: INTERVENOR : Prompting the Coding Ability of Large Language Models with the Interactive Chain of Repair, Wang et al., 2024

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Outline

• ReACT

• Self-Refine

• Reflexion

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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ReAct

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Example from HotPotQA 
[Yang et. Al., 2018]

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://hotpotqa.github.io/index.html
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ReAct

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

What if the model has access to a 
Search tool for searching over a 

corpus of documents?
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Consider an agent interacting with the environment.

Act: 
• Define action space

• Search [ query ]
• Lookup [ keyword ]
• Finish [answer]

• Sample an action based on the question (and 
the trajectory so far)

https://www.lcs2.in/
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Fever

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

PaLM-540B prompting results on HotpotQA and Fever

• ReAct is better than Act

• CoT responses contain more hallucinations that ReAct

• ReAct makes more reasoning errors than CoT 
• repetitively generates the previous though and actions

• ReAct’s success is dependent on the search tool

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Scaling results for prompting and finetuning on HotPotQA with ReAct and baselines

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Agentic Workflow Example: SWE-Bench

Image credits: http://www.swebench.com

1. Benchmark contains 2,294 task instances from 12 different repositories of popular Python packages 

2. Supports automated testing based on test cases
• each issue has associated tests
• associated tests that originally failed must pass after the patch 
• all other tests must still pass

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
http://www.swebench.com/
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SWE-Agent uses ReACT

Image credits: http://www.swebench.com; SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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SWE-Agent* uses ReACT

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine

• Reflexion
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Self-Refine

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine
• iteratively improving initial results based on model feedback
• can be combined with ReACT

• Reflexion
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Reflexion

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023
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Reflexion

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023

Overall accuracy  for HumanEval and MBPP
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine
• iteratively improving initial results based on model feedback
• can be combined with ReACT

• Reflexion
• iteratively improving initial results based on model feedback
• uses of tools and LLMs for reflection
• can be combined with ReACT
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