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• Slides extracted from the wonderful Agentic AI course taught by Andrew Ng on the 
DeepLearning.AI platform.

• In this lecture, we focus mostly on material from Module 1 and Module 5.
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Agentic AI

https://www.deeplearning.ai/courses/agentic-ai/
https://www.deeplearning.ai/
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What is Agentic AI
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Agentic AI Workflows
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Degrees of Autonomy
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Degrees of Autonomy



7

Degrees of Autonomy
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Agentic AI Improves Coding Performance
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Agentic AI is Parallelizable
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Agentic AI is Modular
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Key Benefits of Agentic AI 
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Agentic AI Design Patterns
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Reflection Design Pattern
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Reflection Design Pattern
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Tool Use Design Pattern
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Planning Design Pattern
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Planning Design Pattern
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Multi-Agentic Design Pattern

Multiple agents collaborate on a complex software development task.
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Planning Design Pattern
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Planning with Tools
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Planning with Tools
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Planning with Tools
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Creating and Executing Plans
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Limitations of Planning with Tools
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Limitations of Planning with Tools
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Planning: From Tools to Code
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Planning: From Tools to Code

Homework: Can we instruct to plan with code that also uses tools?
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Planning with Code
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Multi-agentic Workflows 
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Multi-agentic Example
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Multi-agentic Example
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Non-Linear Planning with Multiple Agents
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Non-Linear Planning with Multiple Agents
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Non-Linear Planning with Multiple Agents
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Non-Linear Planning with Multiple Agents
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Hierarchical Planning
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Linear Plan
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Hierarchical Plan
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Deep Hierarchy and All-to-All
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Tasks Suitable for Agentic AI
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Clear Steps, One LLM Call
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Clear Steps, Multiple LLM Calls
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Query-Dependent Steps
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Complex Steps



• A multi-agent system intended to help uncover new knowledge and to formulate 
demonstrably novel research hypotheses and proposals.
– Building upon prior evidence and aligned to scientist-provided research objectives and guidance.

• Design incorporates a generate, debate, and evolve approach to hypothesis 
generation, inspired by the scientific method.
– (1) Multi-agent architecture with an asynchronous task execution framework for flexible 

compute scaling;
– (2) A tournament evolution process for self-improving hypotheses generation. 

• Development and validation in three biomedical areas:
– drug repurposing.
– novel target discovery.
– explaining mechanisms of bacterial evolution and anti-microbial resistance.
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Towards an AI co-scientist

https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist
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The AI Co-Scientist System Design
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Agentic Workflow
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Basic Research and Applications



• The Agentic AI course taught by Andrew Ng on the DeepLearning.AI platform.
– Video lectures.
– Jupyter notebooks.

• Google’s Agent Development Kit:
– Agents in ADK.
– Multi-Agent Systems in ADK.
– Using MCP with ADK:

• https://google.github.io/adk-docs/mcp
• https://google.github.io/adk-docs/tools/mcp-tools

• OpenAI’s AgentKit.
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Supplemental Materials
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