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CS 4804: Introduction to AI
Fall 2025

https://tuvllms.github.io/ai-fall-2025/

LLM Agents

https://tuvllms.github.io/ai-fall-2025/


Logistics

● HW 2 due 11/18
● Final presentations: 12/4 & 12/9

○ Sign-up form available on Piazza later today





GPT-5.1
https://openai.com/index/gpt-5-1/

https://openai.com/index/gpt-5-1/




Using tools
https://platform.openai.com/
docs/guides/tools

https://platform.openai.com/docs/guides/tools
https://platform.openai.com/docs/guides/tools


What is the most important AI technology to pay 
attention to?

I would say 
Agentic AI

Andrew Ng



Heroes of AI / Deep Learning

Andrew Ng
AI education & large-scale ML systems 

Juergen Schmidhuber
Long short-term memory (LSTM) 

Geoffrey Hinton
Backpropagation & deep learning 

Yoshua Bengio
Representation learning 

Yann LeCun
Convolutional neural networks 

https://people.idsia.ch/~juergen/most-cited-neural-nets.html


What is the most important AI technology to pay 
attention to?

I would say 
Agentic AI

Andrew Ng



What is the most important AI technology to pay 
attention to?

I think AI agent workflows will 
drive massive AI progress this 

year — perhaps even more than 
the next generation of 

foundation models. This is an 
important trend, and I urge 

everyone who works in AI to pay 
attention to it.

Andrew Ng



Devin: the first AI software engineer

https://www.youtube.com/watch?v=fjHtjT7GO1c

https://www.youtube.com/watch?v=fjHtjT7GO1c


Manus: the general AI agent

https://www.youtube.com/watch?v=K27diMbCsuw

https://www.youtube.com/watch?v=K27diMbCsuw


"Explores The Rise Of AI Agents And Agentic Reasoning" by Andrew Ng

https://www.youtube.com/watch?v=KrRD7r7y7NY


"Explores The Rise Of AI Agents And Agentic Reasoning" by Andrew Ng

Performance using zero-shot and agent workflows

https://www.youtube.com/watch?v=KrRD7r7y7NY


What is an agent?

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Why not a pipeline where we encode all the possible 
states and actions?

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Let the agents choose their own paths

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Are there any risks associated with leaving the choice 
of actions to an LLM?





When we don’t need to leave the choice of action to a 
decision engine

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


It might become a better option when the amount of 
possible state-action pairs is too large

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Design patterns for building agents

● Reflection: The LLM examines its own work to come up with ways to 
improve it.

● Tool Use: The LLM is given tools such as web search, code execution, 
or any other function to help it gather information, take action, or 
process data.

● Planning: The LLM comes up with, and executes, a multistep plan to 
achieve a goal (for example, writing an outline for an essay, then doing 
online research, then writing a draft, and so on).

● Multi-agent collaboration: More than one AI agent work together, 
splitting up tasks and discussing and debating ideas, to come up with 
better solutions than a single agent would.

https://www.deeplearning.ai/the-batch/how-agents-can-improve-llm-performance/

https://www.deeplearning.ai/the-batch/how-agents-can-improve-llm-performance/


2-agents conversation/collaboration

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


System prompt for 
the code assistant

"The Different Agentic Patterns" by Damien Benveniste

…

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


2-agents conversation/collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Reflection

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Reflection (cont’d)

https://www.deeplearning.ai/the-batch/agentic-design-patterns-part-2-reflection

https://www.deeplearning.ai/the-batch/agentic-design-patterns-part-2-reflection


Reflection (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Reflection (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Tool use

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


System prompt for the code assistant

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Tool use

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


When we have many tools



Planning

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Planning (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Planning (cont’d)

https://www.deeplearning.ai/the-batch/agentic-design-patterns-part-4-planning

https://www.deeplearning.ai/the-batch/agentic-design-patterns-part-4-planning


Planning (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Multi-agent collaboration

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


Multi-agent collaboration (cont’d)

"The Different Agentic Patterns" by Damien Benveniste

https://newsletter.theaiedge.io/p/the-different-agentic-patterns


More on LLM Agents
https://rdi.berkeley.edu/adv-llm-agents/sp25

https://rdi.berkeley.edu/adv-llm-agents/sp25




AutoGen enables diverse LLM-based applications 
using multi-agent conversations
https://github.com/microsoft/autogen

https://github.com/microsoft/autogen


Prompt optimization





Zero-shot chain-of-thought prompting (cont’d)





https://github.com/stanfordnlp/dspy

https://github.com/stanfordnlp/dspy


DSPy: Programming—not prompting—Foundation 
Models

DSPy treats prompt engineering as a structured optimization problem that 
composes declarative modules which specify what the model should 
accomplish rather than how it should phrase a prompt.











https://cookbook.openai.com/examples/partners/self_evolving_agents/autonomous_agent_retraining

https://cookbook.openai.com/examples/partners/self_evolving_agents/autonomous_agent_retraining


Agentic memory

● Recursive Language Models https://alexzhang13.github.io/blog/2025/rlm/
● Anthropic Effective context engineering for AI agents

https://www.anthropic.com/engineering/effective-context-engineering-for-ai-agents
● AgentFold: Long-Horizon Web Agents with Proactive Context Management

https://arxiv.org/abs/2510.24699
● ReasoningBank: Scaling Agent Self-Evolving with Reasoning Memory

https://arxiv.org/abs/2509.25140
● Memento: Fine-tuning LLM Agents without Fine-tuning LLMs

https://arxiv.org/abs/2508.16153
● Agentic Context Engineering: Evolving Contexts for Self-Improving Language Models 

https://arxiv.org/abs/2510.04618
● A-MEM: Agentic Memory for LLM Agents https://arxiv.org/abs/2502.12110
● Training-Free Group Relative Policy Optimization  https://arxiv.org/abs/2510.08191

https://alexzhang13.github.io/blog/2025/rlm/
https://www.anthropic.com/engineering/effective-context-engineering-for-ai-agents
https://arxiv.org/abs/2510.24699
https://arxiv.org/abs/2509.25140
https://arxiv.org/abs/2508.16153
https://arxiv.org/abs/2510.04618
https://arxiv.org/abs/2502.12110
https://arxiv.org/abs/2510.08191


Training-Free Group Relative Policy Optimization

https://arxiv.org/abs/2510.08191


https://cookbook.openai.com/examples/agents_sdk/session_memory

https://cookbook.openai.com/examples/agents_sdk/session_memory


Mixture-of-Agents

https://docs.together.ai/docs/mixture-of-agents#advanced-moa-example

https://docs.together.ai/docs/mixture-of-agents#advanced-moa-example


https://deepmind.google/discover/
blog/advanced-version-of-gemini-wi
th-deep-think-officially-achieves-gol
d-medal-standard-at-the-internation

al-mathematical-olympiad/

https://deepmind.google/discover/blog/advanced-version-of-gemini-with-deep-think-officially-achieves-gold-medal-standard-at-the-international-mathematical-olympiad/
https://deepmind.google/discover/blog/advanced-version-of-gemini-with-deep-think-officially-achieves-gold-medal-standard-at-the-international-mathematical-olympiad/
https://deepmind.google/discover/blog/advanced-version-of-gemini-with-deep-think-officially-achieves-gold-medal-standard-at-the-international-mathematical-olympiad/
https://deepmind.google/discover/blog/advanced-version-of-gemini-with-deep-think-officially-achieves-gold-medal-standard-at-the-international-mathematical-olympiad/
https://deepmind.google/discover/blog/advanced-version-of-gemini-with-deep-think-officially-achieves-gold-medal-standard-at-the-international-mathematical-olympiad/


SciMaster: Towards General-Purpose Scientific AI 
Agents, Part I. X-Master as Foundation: Can We Lead 
on Humanity's Last Exam?

https://arxiv.org/abs/2507.05241
https://arxiv.org/abs/2507.05241
https://arxiv.org/abs/2507.05241




Majority Voting alone accounts for most of the 
performance gains typically attributed to MAD



Thank you!


