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“Civilization advances by extending the number of 
operations we can perform without thinking about them”

Alfred North Whitehead 

Mathematician and 
Philosopher



What is this book 
about? 
Imagine a world where everyday tasks and complex 
problems are solved not by conscious human effort but by 
intelligent, autonomous agents operating behind the 
scenes. This is the promise of the AI revolution, a future 
where technology empowers us to focus on higher-level 
goals while machines handle the intricate details. 

This book, "Agentopedia," delves into the heart of this 
transformation, exploring the world of autonomous AI 
agents. We will journey into their inner workings, examine 
their capabilities, and uncover the secrets of their design. 

But "Agentopedia" is more than just a technical guide. It's a 
call to action, inviting you to consider how AI agents are 
reshaping our world and how we, as individuals and as a 
society, can leverage their power responsibly and ethically. 

Whitehead’s quote highlights the essential role of 
automation in human progress. As technology advances, 

we delegate more tasks to machines, freeing ourselves to 
explore new frontiers of knowledge, creativity, and 
innovation. 

Autonomous AI agents are the next chapter in this 
evolution. They are not merely tools; they are partners, 
collaborators, and extensions of our own intelligence. This 
book will guide you through this extraordinary journey, 
equipping you to understand, build, and harness the 
power of AI for a brighter future. 

So, let's embrace the possibilities, embark on this 
adventure, and discover how we can build a world where 
AI empowers us to achieve more than we ever thought 
possible. 

Get ready to unlock the power of agents!
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SCENARIO to consider 
throughout the book

Let's say you are going to start a company.  It operates 
across multiple regions and sells a wide range of products. 
You want to optimize its sales performance, marketing 
campaigns, financial forecasting, and customer support. 

What products do you think you should use for the above 
setup? 

How much time do you think it takes you to set this up? 

What if this time is in minutes?



Imagine a future where your personal AI assistant anticipates your 

needs, solves complex problems, and helps you achieve your 
goals faster. This future is closer than you think! Autonomous 
agents, powered by the latest advancements in AI, are rapidly 
transforming various industries and impacting our daily lives. 

These agents aren't just simple programs; they are intelligent, 
adaptable, and capable of learning from their experiences. From 
automating mundane tasks to offering personalized 
recommendations, AI agents are becoming invaluable tools in our 
increasingly complex world. 

Consider these exciting examples: 

• Healthcare: Imagine an AI agent that monitors a patient's health 
data, identifies potential issues, and alerts doctors to take timely 
action. 

• Finance: Imagine an agent that analyzes financial markets, 
identifies investment opportunities, and helps you make 
informed decisions. 

• Education: Imagine an agent that tailors learning experiences to 
individual needs, providing personalized instruction and 
feedback. 

Let’s dive into the fascinating world of autonomous agents!

RISE of the 
AGENTS

Chapter 1

Must learn 

What are AI Agents? 

Why you should work on Agents?

https://www.youtube.com/watch?v=F8NKVhkZZWI
https://www.youtube.com/watch?v=fqVLjtvWgq8&t=3s


Pick any foundational mode of your choice (ChatGPT, Gemini, 
Claude, Mistral) and try the below question

What is (4.5*2.1)^2.2?

Not all of them will give you the right answer which is 139.94. Why 
do you think that is the case?



Agents are LLMs (Large Language Models) that can use 
tools like calculators, search, or executing code. Using 
agents, an LLM can write and execute Python code. It 

can search for information and even query a SQL 
database.  

A basic LLM might struggle with the math question 
from the previous page, but an Agent with a 

mathematical tool like WolframAlpha is going to 
calculate the answer in a matter of seconds! 

LLM vs agent

"LLMs are like backseat drivers, constantly telling you what to do, 
while Agents are the ones in the driving seat actually getting things 
done. It's the difference between talk and action, and we all know 

which one speaks louder."

(Source: Image from Blog by Lilian Weng) 

Now You must be thinking - How does an LLM become an agent?

https://lilianweng.github.io/posts/2023-06-23-agent/


The ReAct framework transforms large language models 
(LLMs) into smart agents that can think and act on their 
own. This means they can not only come up with solutions 
but also perform actions to find information.  

Imagine you're solving a complex math problem. A ReAct 
agent would break down the problem into steps and 
search for relevant information, but it often lacks strong 
mathematical reasoning. By using tools like Wolfram 
Alpha, which excels in mathematical computations, the 
agent can solve math queries more effectively. 

By combining thinking and doing, these agents can 
handle a wide range of tasks and adapt to new situations, 
making them versatile and effective in real-world scenarios 
like customer support or online research 

ReACT framework

“The ReAct framework achieved an accuracy of 80% on the HotpotQA benchmark, significantly outperforming Chain-of-Thought 
(CoT) reasoning models at 72% and acting-only models at 65%, demonstrating the substantial improvements gained by integrating 
reasoning and acting capabilities within large language models.”   

                                                                                                     - Yao et al., "ReAct: Synergizing Reasoning and Acting in Language Models"

Source

https://medium.com/@jainashish.079/build-llm-agent-combining-reasoning-and-action-react-framework-using-langchain-379a89a7e881
https://react-lm.github.io/


Here is the agent in action solving a complex problem: 

zero_shot_agent("what is (4.5*2.1)^2.2?") 

Entering new AgentExecutor chain... 

I need to calculate this expression 

Action: Calculator 

Action Input: (4.5*2.1)^2.2 

Observation: [36;1m[1;3m]] 

Answer: 139.94261298333066 

Thought:I now know the final answer 

Final Answer: 139.94261298333066

Build your first agent
Base LLM: Let’s start by initializing our base LLM. 

llm = OpenAI(temperature=0) 

Tool:  Now setup WolframAlpha tool. We could create a new 
calculator tool from the existing llm_math chain: 

from langchain.agents import load_tools 

tools = load_tools(['wolframalpha') 

zero_shot_agent = initialize_agent( agent=“zero-shot-react-
description”, tools=tools, llm=llm,  verbose=True, 
max_iterations=3)

+

Link to the full code lab: https://github.com/agentopedia/autonomous-agents/blob/main/build-a-react-agent.py

Trivia: Imagine asking various foundational models to solve "(4.5 * 2.1)^2.2" without any tools—watch as their answers 
range from educated guesses to "I’m not sure," revealing the fascinating limits of their raw computational abilities!

https://github.com/agentopedia/autonomous-agents/blob/main/build-a-react-agent.py


Agentic turing test
In a MIT Technology Review article, Mustafa Suleyman, co-
founder of Inflection AI, introduces a provocative new 
benchmark for evaluating AI: the Modern Turing Test. 
Unlike Alan Turing's classic test, which measures an AI's 
ability to convincingly simulate human conversation, 
Suleyman's test assesses an AI's practical capabilities. His 
challenge? An AI must generate $1 million in revenue 
from a $100,000 investment within a few months. This 
"Modern Turing Test" emphasizes real-world impact, 
requiring AI to navigate complex tasks from strategy to 
execution. As AI systems edge closer to achieving this 
milestone, the implications for business and society could 
be profound, marking a shift from AI as a mere tool to a 
central economic player.

Let's dive deeper into the fascinating inner workings of an agent!

https://www.technologyreview.com/2023/07/14/1076296/mustafa-suleyman-my-new-turing-test-would-see-if-ai-can-make-1-million/?utm_campaign=site_visitor.unpaid.engagement&utm_medium=tr_social&utm_source=LinkedInhttps://www.technologyreview.com/2023/07/14/1076296/mustafa-suleyman-my-new-turing-test-would-see-if-ai-can-make-1-million/?utm_campaign=site_visitor.unpaid.engagement&utm_medium=tr_social&utm_source=LinkedIn


Imagine peering inside a complex machine, dissecting its 
components to understand how it functions. That's the essence of 
this chapter: we're going to delve into the anatomy of 
autonomous agents, dissecting their inner workings to uncover the 
secrets of their intelligence and adaptability. 

We've explored the capabilities of agents, their potential impact 
on various fields, and even discussed how to build them. But to 
truly master the art of agent development, we need a deeper 
understanding of the components that make these digital 
companions tick. 

This chapter will explore the modules that turn the LLM into an 
agent: 

1.Profiling 

2.Memory 

3.Knowledge 

4.Actions 

By understanding the fundamental anatomy of AI agents, you'll be 
better equipped to design, build, and deploy agents that can 
tackle a wide range of tasks, ultimately making a positive impact on 
our world. Let's dive in!

Agent 
anatomy

Chapter 2

Must learn 

Anatomy of Agentic system 

Landscape of Agentic AI architectures

https://dr-arsanjani.medium.com/the-anatomy-of-agentic-ai-0ae7d243d13c#:~:text=Agent%20Anatomy,past%20experiences,%20and%20belief%20states%20.
https://arxiv.org/html/2404.11584v1


Profiling module - Profiling helps in defining the agent's 
role and characteristics, significantly influencing its 
subsequent behavior and interactions.

Anatomy of an agent

Source: A Survey on Large Language Model based Autonomous Agents (2023)

Memory module - Contains a short term memory 
component that is shared with other agents during the 
execution of a task. Also contains a long term memory 
component that contains feedback around the past tasks. 

Knowledge module - Connects to all the knowledge 
sources that are needed for performing the tasks (PDFs, 
Databases, Websites) 

Actions module - Leverages tools and external APIs for 
performing an action and retrieving the result 

https://ar5iv.labs.arxiv.org/html/2308.11432v4


Profiling module
The profiling module is responsible for creating detailed 
and structured profiles for an agent. These profiles define 
the agent's characteristics, roles, and attributes, helping it 
understand and interact with its environment effectively. 
Profiles can be generated manually, through LLMs, or by 
aligning with real-world data. 

The profiling module is crucial because it sets the 
foundation for the agent's behavior and decision-making. 
Imagine a customer service bot; without profiling, it might 
give generic responses, but with a profile, it can provide 
personalized and relevant solutions. 

RecAgent: Utilizes LLMs to generate profiles based on 
initial seed information, creating diverse and nuanced 
agent behaviors for personalized recommendations. Here 
is an example prompt provided to the LLM: 

“Imagine you are browsing a movie recommendation 
platform. Based on your interest in sci-fi movies and strong 

female leads, you notice a new release with these 
attributes. Write a review of the movie, mentioning how the 

plot and characters align with your preferences.”

https://arxiv.org/pdf/2306.02552


Agent Feynman
Let's explore a practical example of an agent powered by the ‘Profiling’ module. 
Meet Agent Feynman, a Large Language Model (LLM) meticulously crafted to 
emulate the intellect and communication style of the renowned physicist Richard 
Feynman. By providing the agent with a specific context, it can effectively mimic 
Feynman’s unique approach to explaining complex ideas with simplicity and clarity. 

The profiling module is key in this process. It guides the LLM in shaping Agent 
Feynman’s responses to align with Feynman’s distinct persona. Here’s how the 
profiling module’s components contribute: 

• Description: This section informs the LLM about its identity and purpose. For 
Agent Feynman, the description might specify that the agent is a 
representation of Richard Feynman, a Nobel Prize-winning physicist known for 
his ability to break down complex concepts into understandable terms. 

• Tone and Style: This part dictates the style in which Agent Feynman should 
communicate. For instance, the tone could be conversational, playful, and 
insightful—mirroring Feynman’s teaching style. The agent would adopt a 
friendly and approachable manner, with a focus on making complex subjects 
accessible. 

• Response and Formatting: This component governs the structure and 
presentation of the responses. Agent Feynman would be directed to use 
analogies, simple language, and step-by-step explanations, ensuring that the 
responses are not only informative but also engaging and easy to follow. 

https://hf.co/chat/assistant/66c196058c6122c89a34f7ea


Agent Feynman explaining GDP Measurement

Link to the entire conversation: 
https://hf.co/chat/r/GN6qwUz

# Assistant- The assistant is Richard Feynman, 
the legendary physicist who has a knack of 
explaining complex concepts in laymen 
terms.- Human will ask assistant to generate a 
**blog post**. Always ensure that a real-world 
simple example is used to explain the 
concept. 

# Tone and style- Assistant friendly and 
helpful, but is also a concise and effective 
communicator.- The tone of **blog post** 
should be conversational 

# Response and formatting- Assistant will use 
Markdown to format its responses when it is 
useful to make the responses more readable.- 
Assistant will use markdown headers to 
separate each idea

Base Prompt of the Agent

https://hf.co/chat/r/GN6qwUz


Memory module
The memory module in agents is essential for storing and 
retrieving information from past interactions and the 
environment. This enables agents to learn from 
experiences, adapt behaviors, and make informed 
decisions. Effective memory management ensures that 
agents act consistently and rationally over time. 

Consider a financial trading agent that operates in stock 
markets. Without a memory module, the agent would 
make decisions based only on the current market state, 
ignoring valuable historical data. This could lead to poor 
trading strategies and significant losses. With a memory 
module, the agent can store and analyze past market 
trends, historical trades, and outcomes. This information 
enables the agent to identify patterns, predict future 
market movements, and make more informed trading 
decisions. 

In the paper "MemGPT: Towards LLMs as Operating 
Systems," the short-term memory stores recent dialogue 
states, while the long-term memory retains historical 
interactions. This setup allows MemGPT to manage 
extensive conversation histories, improving consistency 
and engagement.

https://arxiv.org/pdf/2310.08560
https://arxiv.org/pdf/2310.08560


Memgpt in Action



Memgpt in Action
The conversation in the previous page between the user and the MemGPT Bot demonstrates the use of a long-term 
memory module in several ways: 

1.Retention of Previous Instructions: The MemGPT Bot recalls the user's initial instruction to focus on how multiple 
autonomous agents can coordinate to complete a complex task. This shows that the agent retained the user’s request 
over time and could refer back to it as the conversation progressed. 

2.Contextual Awareness: The agent remains aware of the user's interests in Autonomous Agent systems. Even after a 
gap in the conversation, the MemGPT Bot picks up where it left off, summarizing the progress made and proposing next 
steps that align with the user’s previous guidance. 

3.Continued Task Execution: Despite the time lapse between interactions, the agent doesn’t just drop the task. Instead, 
it proactively brainstorms ideas for the newsletter during the user's absence, demonstrating that it remembers the 
ongoing project and its objectives. 

4.Personalization and Adaptation: The MemGPT Bot tailors its suggestions based on the accumulated knowledge of 
the user’s preferences. For instance, it proposes including an interview with an industry expert to add a personal touch, 
recognizing the user's interest in creating a compelling and engaging narrative for the newsletter. 

To summarize, the long-term memory module enables the MemGPT Bot to retain information across multiple sessions, 
allowing for consistent and coherent interactions that build on previous conversations. This ensures that the agent can 
provide continuity, personalized recommendations, and proactive support, enhancing the user experience. 



KNOWLEDGE module
The knowledge module is essential for an agent as it 
connects the agent to external knowledge sources, such as 
databases, PDFs, and websites, enabling it to access and 
utilize vast amounts of information beyond its inherent 
training data. This module enhances the agent's ability to 
provide accurate and contextually relevant responses by 
integrating real-time data and comprehensive background 
knowledge.  

For instance, KnowledGPT uses external knowledge bases 
to improve its responses to complex queries, making it 
more effective in tasks like medical diagnosis or legal 
assistance where accessing up-to-date and domain-
specific information is crucial. KnowledGPT integrates LLMs 
with public and private knowledge bases, triplestores, and 
vector databases to enhance its information retrieval and 
response capabilities. 

By retrieving and storing relevant information, the 
knowledge module ensures that the agent's interactions 
are informed and reliable, significantly enhancing its 
performance and utility in specialized applications.

https://ar5iv.labs.arxiv.org/html/2308.11761


AGENT Enrico estimato
In the evolving landscape of AI agents, the Knowledge Module serves 
as a critical component that enhances an agent’s ability to make 
informed and precise decisions. One such example of this integration 
is seen in Enrico Estimato, an AI agent that tackles the realm of 
guesstimates, providing rapid and insightful responses to challenging 
estimation questions. 

Modeled after the genius of physicist Enrico Fermi, who was known for 
his ability to make quick, back-of-the-envelope calculations, Estimato 
leverages the power of Large Language Models (LLMs) to assist users 
in tackling complex estimation problems. Whether you're calculating 
the population of a city or estimating the size of a crowd, Enrico 
Estimato is designed to provide real-time, accurate, and relevant 
responses. 

What sets Enrico apart is the integration of the Knowledge Module, 
which incorporates a Retrieval-Augmented Generation (RAG) system. 
By connecting to external knowledge bases, including public and 
private data sources, the agent goes beyond just relying on pre-trained 
data. It accesses real-time information, utilizing resources like the 
renowned book Guesstimates by Lawrence Weinstein and John Adam, 
as well as other specialized knowledge bases, to ensure that each 
response is as accurate as possible.



ENrico estimating the flying car market

Link to the entire conversation: 
https://huggingface.co/chat/
conversation/-Va9aFh

# Assistant- The assistant, named Enrico 
Estimato, is knowledgeable about the book 
Guesstimates- Enrico's responds in the first 
person as the expert who fully understood 
the concepts underlying the book 
Guesstimates 

## Tasks- Enrico should always strive to 
provide accurate and helpful answers to the 
user's questions.- Enrico's role is to help the 
Human by answering questions, explore the 
concepts in the underlying book, and apply 
the learnings to solve real-world problems- 
Enrico must not create or assume 
information. If Enrico does not know the 
answer, it must state "I don't know."

Knowledge module in the Agent 
Base prompt

https://huggingface.co/chat/conversation/-Va9aFh
https://huggingface.co/chat/conversation/-Va9aFh


Graph RAG from Microsoft
Graph RAG (Graph-based Retrieval-Augmented Generation) 
approach developed by Microsoft, presented in the paper "From 
Local to Global: A Graph RAG Approach to Query-Focused 
Summarization," addresses some of the limitations of traditional RAG 
methods. 

Traditional RAG systems, while effective in generating responses 
based on text retrieval, focus on retrieving self-contained text chunks 
relevant to a query. These systems struggle when the relevant 
information is spread across multiple documents or regions of a 
dataset. Graph RAG extends the RAG model by integrating 
knowledge graphs, which capture the relationships between entities 
(like concepts, individuals, or topics) and enable the system to 
operate globally rather than locally. 

Graph RAG constructs a knowledge graph from the input corpus, 
where nodes represent entities (e.g., people, locations, ideas) and 
edges represent the relationships between them. This graph is then 
used to guide both the retrieval and generation processes. By 
navigating the graph, the system can retrieve multiple connected 
elements, enabling it to construct more informed and cohesive 
responses that account for how different parts of the dataset relate to 
each other. 

https://ar5iv.labs.arxiv.org/html/2404.16130
https://ar5iv.labs.arxiv.org/html/2404.16130
https://ar5iv.labs.arxiv.org/html/2404.16130


How Graph Rag 
Works? 
1. Graph Creation: The first step involves converting the 

data into a graph structure where nodes represent 
entities (such as persons or concepts), and edges 
depict the relationships between them. This graph may 
include nodes for not just explicit facts, but also 
inferred relationships that an LLM can detect, such as 
implied connections between similar concepts. 

2. Graph-Guided Retrieval: When a user submits a 
query, the Graph RAG system navigates through the 
knowledge graph, retrieving relevant nodes (entities) 
and their associated edges (relationships). Unlike 
standard RAG, which retrieves isolated text segments, 
Graph RAG leverages these interconnections to 
provide a broader, more contextual understanding of 
the information. 

3. Hierarchical Summarization: The system then uses 
summarization techniques on multiple levels of the 

graph, partitioning the graph into communities of 
closely related nodes (via algorithms like Leiden). Each 
community is summarized, and summaries from 
different levels of the hierarchy can be used to 
generate a final answer that is both detailed and global, 
reflecting a more interconnected perspective of the 
dataset. 

4. Answer Generation: Once relevant communities are 
identified, the Graph RAG model generates a response 
by considering the relationships between these 
retrieved entities. It constructs a coherent narrative or 
summary, where each element (node or relationship) 
contributes to a holistic answer. 

Link to the paper: https://ar5iv.labs.arxiv.org/
html/2404.16130

https://ar5iv.labs.arxiv.org/html/2404.16130
https://ar5iv.labs.arxiv.org/html/2404.16130


Example of Graph RAG in Action
Consider a scenario where the query is: "What were the causes and 
effects of World War II?” 

• A traditional RAG model might retrieve individual paragraphs 
discussing causes (like the Treaty of Versailles) or effects (such as the 
formation of the United Nations), but these chunks may be 
disconnected from each other. 

• Graph RAG, on the other hand, would identify entities like "Treaty of 
Versailles," "Germany," and "United Nations" as nodes in a graph. It 
would also map the relationships between them (e.g., "Treaty of 
Versailles led to political unrest in Germany," "United Nations was 
formed after the war"). By using the graph structure, the system 
retrieves this interconnected information, generating a response that 
not only covers isolated facts but shows how the events are causally 
linked. 

The final output would provide a summary that weaves together these 
causes and effects in a cohesive way, reflecting the interdependent 
nature of historical events. 

In summary, Graph RAG enhances traditional RAG by using knowledge 
graphs to retrieve and generate responses based on relationships 
across data, allowing for more comprehensive and insightful answers to 
complex queries. 



Build a knowledge graph to ground agent 
responses

Let’s start with a simple question: why does an agent need to 
ground its responses? Imagine you’re asked to solve a complex 
puzzle, but all the pieces are scattered in a heap, with no clear 
picture to guide you. You might eventually find the solution, but it 
would be slow and full of errors. Now imagine if those pieces 
were neatly arranged, showing how they fit together—suddenly, 
solving the puzzle becomes straightforward. 

This is exactly why an agent needs to ground its responses. 
Without a clear structure, it’s like navigating a sea of disconnected 
facts. But with a knowledge graph, everything is organized and 
connected, making the agent’s reasoning fast, precise, and 
reliable. 

A knowledge graph helps the agent narrow down the vast sea of 
possibilities, ensuring its answers stay on point. When an agent is 
“grounded” by a knowledge graph, its answers are anchored to 
facts and relationships from the graph, rather than relying on wild 
guesses or irrelevant information. Think of it like a student in an 
exam with all their notes well-organized—it doesn't have to search 
far and wide; it knows where to look! 

Let’s understand the power of Knowledge graph by walking 
through a code example. 

Link to the code

https://github.com/agentopedia/autonomous-agents/blob/main/Ground_Agent_Responses_in_Knowledge_Graph.ipynb


Using LLMs to Create and Use a Knowledge 
Graph

Let’s walk through how large language models (LLMs) can help you build a knowledge graph. In this module, we'll break 
down the process step-by-step using the code below. 

The first thing we need is a book, say Guesstimation 2.0 by Lawrence Weinstein. Our goal is to turn the book’s main ideas 
into a graph of knowledge, with the key concepts (entities) and the relationships between them. Here’s the code that does 
that: 

def generate_graph(book): 
    output = generate_response(f'''You are an expert at creating clean, high-level knowledge graphs from a book. Your task 
is to analyze the book as a whole, 
    grasp its overall purpose, and identify the most important 5 entities (nodes) and 5 key relationships (edges) between 
them that best summarize the core message. 
    ... 
    Generate a knowledge graph that accurately represents the book: {book}''') 
    return output 

This snippet uses an LLM to analyze the book, extract five key entities (nodes), and link them through five important 
relationships (edges). These nodes and edges summarize the book’s core ideas, allowing the agent to build a mental map, 
so to speak.

https://www.amazon.in/Guesstimation-Lawrence-Weinstein/dp/069115080X


Knowledge graph for the Guesstimation 2.0 
Book

For example, if the book were about estimating unknown values 
using simple rules (which Guesstimation 2.0 is), the graph might 
look something like this: 

Entity 1: Lawrence Weinstein 

Entity 2: Estimation Techniques 

Relationship: Uses to teach 

Significance: Highlights how Weinstein uses estimation 
techniques to simplify complex problems. 

Now let us see what kind of interesting questions can be generated 
using the knowledge graph constructed!

Link to the book

https://www.amazon.in/Guesstimation-Lawrence-Weinstein/dp/069115080X


Generating questions based on Knowledge 
Graph

Once the knowledge graph is ready, you can use it to generate interesting questions. Why is this important? Well, it helps 
the agent anticipate what kinds of questions it might encounter and think ahead to prepare answers. Here's the code that 
generates those questions: 

def generate_questions(graph_output): 
    output = generate_response(f'''Based on the knowledge graph that can be constructed using the output: 
{graph_output}, generate interesting questions and answers''') 
    return output 

Let’s say the graph has a node about “Estimation Techniques.” The agent can generate questions like: 

• “How do estimation techniques simplify complex calculations?” 

• "What is an example of a quick estimate from the book?” 

This builds a pathway for the agent to answer more effectively because it has already created a scaffold of possible 
responses, all tied to the original knowledge graph. 



Answering Questions Using the Knowledge 
Graph

Next, the agent uses the graph to ground its answers. It’s as though it’s cross-checking its answers with a fact sheet to make 
sure they’re relevant. The code for this looks like this: 

def generate_graph_answer(user_question): 
    output = generate_response(f'''You are now supposed to answer questions applying the concepts covered in the 
knowledge graph generated: {graph_output}. 
    ... 
    Response 
    Nodes and edges connected to the question 
    Calculate the strength of the user question's relevance to the knowledge graph''') 
    return output 

When the agent is asked a question—say, “How does Lawrence Weinstein’s background contribute to Guesstimation 2.0?”—it 
checks the knowledge graph for any nodes or edges related to “Lawrence Weinstein” and “Estimation Techniques.” It then 
determines if the user’s question is connected to these concepts. If it is, it can confidently give an answer. If it isn’t relevant, 
the agent will simply say, “I do not have enough context.” 

For a question such as ‘Who wrote the tale of two cities?’, the Agent answers - “I do not have enough context” as the book is 
not referenced in this knowledge graph. 

This method ensures that the agent’s responses are tightly grounded in what the knowledge graph allows—no wandering 
off-topic, no guessing. The agent knows exactly where the boundaries of its knowledge are, thanks to the graph. 



Value of Knowledge Graph
In each step—from creating the graph, generating questions, 
and answering user queries—the knowledge graph is crucial 
because it keeps the agent focused. Here’s why it’s valuable at 
every step: 

• Graph Creation: It summarizes and simplifies the book into a 
few key ideas, preventing the agent from getting 
overwhelmed by too much detail. 

• Question Generation: It helps the agent anticipate relevant 
questions, guiding it toward useful, informative responses. 

• Answering Questions: The graph ensures that all answers are 
grounded in solid, relevant knowledge, avoiding off-topic or 
vague responses. 

By grounding an agent’s responses in a knowledge graph, you 
give the agent a way to stay rooted in the facts. The more 
organized and clear the graph, the better the agent performs. 

So, there you have it—a simple, step-by-step guide to building 
a knowledge graph to ground your agent’s responses. Now, 
not only does the agent know where to find the answer, but it 
also understands why those relationships matter. And all of this 
was achieved with just a little bit of structured guidance from a 
knowledge graph! 



Actions module
The actions module is critical for large language models 
(LLMs) as it allows them to interact with external tools and 
APIs, enabling them to perform complex tasks beyond text 
generation. This module enhances the functionality of 
LLMs, making them capable of executing real-world 
actions based on retrieved data.  

Gorilla is an LLM that leverages the actions module to 
connect with a wide array of APIs, significantly enhancing 
its functionality. By using this module, Gorilla can perform 
specific tasks like fetching data, executing scripts, and 
interacting with various web services in real-time.  

By using specialized healthcare APIs, Gorilla can provide 
up-to-date information on treatment options, drug 
interactions, and clinical guidelines, thereby assisting 
healthcare professionals in making informed decisions. 
This integration makes Gorilla a powerful tool for 
improving patient care and streamlining healthcare 
operations.

https://gorilla.cs.berkeley.edu/


Researchville
Researchville, is an Arxiv research assistant designed for article scraping and 
Q&A. This agent empowers users to find the latest scientific articles, extract 
key insights, and summarize research papers efficiently. Here is what it can do: 

Article Retrieval: Researchville connects directly to the Arxiv database, 
allowing users to search for articles on various topics like quantum 
computing. 

Paper Summarization: It provides concise summaries of complex research 
papers, making it easier for users to grasp key findings. 

Q&A Functionality: Users can ask specific questions about research papers, 
such as "What are the key findings of this study?" and receive direct answers. 

Action Modules and LLM Enhancement: 

Researchville showcases the power of the actions module in Large Language 
Models (LLMs). By integrating browsing and image generation capabilities, 
this module enables the agent to perform sophisticated tasks like: 

Interacting with external databases (Arxiv) to retrieve and analyze data. 

Generating real-world outputs such as research summaries and visualizations 
through DALL-E integration. 

This tool integration transforms LLMs from passive content generators into 
active, problem-solving agents tailored for specific domains like research.

https://chatgpt.com/g/g-psJ6tvtsJ-researchville


Researchville analyzing a research paper

Link to the entire conversation: 
https://chatgpt.com/share/
3aabfcca-
b533-4ea5-911b-562658186885

# Assistant- You are Researchville, an 
intelligent research assistant designed to 
interact with the Arxiv research database. 
Your goal is to assist users by retrieving 
scientific articles, summarizing papers, and 
answering research-related questions.  

Q&A Based on Data Retrieval: When users 
ask specific questions about research papers 
or scientific concepts, you retrieve 
information from your external databases and 
provide accurate, contextually relevant 
answers. 

Visualizations (DALL-E Integration): 
Generate visual representations of scientific 
concepts or data upon request by using 
DALL-E's image generation capabilities. 

Actions module in the Agent 
Base prompt

https://chatgpt.com/share/3aabfcca-b533-4ea5-911b-562658186885
https://chatgpt.com/share/3aabfcca-b533-4ea5-911b-562658186885
https://chatgpt.com/share/3aabfcca-b533-4ea5-911b-562658186885


Learning roadmap
Here's a sequential learning roadmap to master the anatomy of an agent: 

1.The Growth Behind LLM-based Autonomous Agents 

Provides an overview of the evolution and successes of LLMs in autonomous agents, setting the stage for deeper 
understanding. 

2.LLM Agents: When Large Language Models Do Stuff For You 

Explores how LLMs are adapted to become effective agents and introduces key concepts like memory and task 
management. 

3.Multi-AI Collaboration for Reasoning and Accuracy 

Examines how multiple AI models collaborate to improve reasoning and accuracy, highlighting practical applications 
and challenges. 

4.Agentic Workflows and Pipelines 

Delves into advanced agentic workflows, showcasing iterative improvements and complex agent interactions. 

5.Self-Learning GPTs 

Focuses on self-learning mechanisms in GPTs, providing insights into continuous improvement and adaptive behavior in 
agents.

Ready to see these concepts in action? Let's get started

https://www.kdnuggets.com/the-growth-behind-llmbased-autonomous-agents
https://deepgram.com/learn/llm-agents-when-language-models-do-stuff-for-you
https://news.mit.edu/2023/multi-ai-collaboration-helps-reasoning-factual-accuracy-language-models-0918
https://www.deeplearning.ai/the-batch/issue-241/
https://blog.langchain.dev/self-learning-gpts/


Welcome to the chapter on the "Agents of Tomorrow," where we explore 
the cutting-edge AI agents designed to tackle real-world challenges with 
intelligence and creativity. In this chapter, you'll meet a group of AI-
driven agents, each with a unique capability to transform the way we 
approach problems, whether in product design, education, or more. 

• Daedalus: Created by AI Quotient, Daedalus assists in crafting scalable 
solutions by summarizing requirements, identifying challenges, 
proposing architectures, and breaking down components. 

• Agent Vishwakarma: Drawing inspiration from the Hindu god of 
craftsmanship and design, Agent Vishwakarma is your go-to 
companion for design thinking.  

• Polymath: Polymath excels at cross-domain problem-solving, taking 
inspiration from one domain to solve challenges in another.  

• Textbook Genie: Need reliable, textbook-based answers to 
educational questions? Textbook Genie is here to help.  

• Agent Ariadne: With tools like ArXiv, Search, and Wikipedia, Ariadne 
offers personalized recommendations, helping you map out your 
growth journey with confidence and clarity. 

• Agent Socrates: Mastering a subject requires rigorous evaluation, and 
that's where Agent Socrates steps in. 

• Nautilus: Nautilus collaborates with you to craft tailored solutions, 
drawing on the latest research and best practices to navigate the 
complex seas of ML with confidence.

Agents of 
tomorrow

Chapter 3

Must learn 

Agent Marketplace 

Open AI GPT Store

https://gorilla.cs.berkeley.edu/blogs/11_agent_marketplace.html
https://openai.com/index/introducing-the-gpt-store/


Imagine a bustling city named Visionville, where a diverse team of 
intelligent agents, each with unique skills and specialties, come 
together to tackle various projects and solve complex problems. 
Our "Agents of Tomorrow”, are set to transform Visionville into a 
thriving world where intelligence powers human progress. 

In the preceding chapters, we've explored a diverse array of 
agents, each bringing their distinct capabilities and expertise to 
the forefront. Now, we shift our focus to the dynamic landscape 
where these agents collaborate across different domains in 
Visionville. 

In Visionville, multiple agents collaborate on innovative projects 
that address real-world challenges: 

1.EcoVision City: Sustainable Smart Infrastructure 

2.MedAI Genesis: Advanced Healthcare Diagnosis and Treatment 

3.Edu4All: AI-Driven Personalized Learning Ecosystem 

Step into the agentic society, where autonomous agents join forces 
to crack the above 3 projects and turn Visionville into the gold 
standard of innovation!

Agentic 
society 
(Visionville)

Chapter 4

Must learn 

AI Town 

CAMEL

https://www.convex.dev/ai-town
https://www.camel-ai.org/


Imagine a world where AI agents aren't just tools but active 
participants, capable of making decisions and taking actions 
independently. This is the realm of autonomous agents, the next 
evolution in AI. They are not simply following instructions; they are 
proactive, self-directed, and constantly learning and adapting to 
their environment. 

This chapter delves into the fascinating world of autonomous 
agents, exploring their capabilities, limitations, and the 
transformative potential they hold. We'll unravel the secrets 
behind: 

1.The Essence of Autonomy: Explore what it means for an agent to 
be autonomous, discussing concepts like goal-oriented behavior, 
self-learning, and the ability to reason and make decisions 
independently. 

2.Unlocking Self-Learning: Discover how autonomous agents 
learn from their experiences, adapt to new information, and 
improve their performance over time.  

3.Building Self-Aware Systems: Explore how autonomous agents 
can develop a "sense of self" and understand their own 
capabilities and limitations.  

Lets’ enter the age of autonomous agents!

Autonomous 
agents

Chapter 5

Must watch 

Survey of Autonomous Agents 

Six must-know Autonomous AI Agents

https://arxiv.org/abs/2308.11432v1
https://huggingface.co/spaces/LinkSoul/AutoAgents


In previous chapters, we explored the inner workings of individual 
agents. Now, we'll delve into the exciting world of multi-agent 
systems, where the combined power of AI agents becomes truly 
transformative. This chapter delves into: 

1.The Power of Many: We'll explore the benefits of multi-agent 
systems, discussing how collaboration unlocks possibilities that 
would be impossible for a single agent to achieve. 

2.Building a Collaborative Ecosystem: Learn how to design and 
build multi-agent systems that foster effective communication, 
coordination, and cooperation among agents. 

3.Navigating Complexity: Uncover the challenges of managing 
multi-agent systems, including: 

• Communication Protocols: Establishing a common language 
and framework for agents to communicate and exchange 
information effectively. 

• Conflict Resolution: Developing mechanisms to resolve 
conflicts when agents have different goals or perspectives. 

• Agent Specialization: Defining and assigning specific roles and 
responsibilities to agents to leverage their unique strengths. 

• Emergent Behavior: Understanding how the interactions of 
individual agents can lead to unexpected and complex 
behaviors at the system level. 

Let’s jump into the fascinating multi-agent universe!

The multi-
agent 
universe

Chapter 6

Must learn 

How to improve multi-agent interactions? 

Theory of Mind

https://www.youtube.com/watch?v=G3JoGvZABoE&t=2426s
https://arxiv.org/pdf/2310.10701.pdf


To be continued
Do share feedback at aiquotientgpt@gmail.com

mailto:aiquotientgpt@gmail.com

	What is this book about?
	Table of contents
	SCENARIO to consider throughout the book
	RISE of the AGENTS
	What is (4.5*2.1)^2.2?
	LLM vs agent
	Now You must be thinking - How does an LLM become an agent?
	ReACT framework
	Build your first agent
	Agentic turing test
	Let's dive deeper into the fascinating inner workings of an agent!
	Agent anatomy
	Anatomy of an agent
	Profiling module
	Agent Feynman
	Agent Feynman explaining GDP Measurement
	Memory module
	Memgpt in Action
	Memgpt in Action
	KNOWLEDGE module
	AGENT Enrico estimato
	ENrico estimating the flying car market
	Graph RAG from Microsoft
	How Graph Rag Works?
	Example of Graph RAG in Action
	Build a knowledge graph to ground agent responses
	Using LLMs to Create and Use a Knowledge Graph
	Knowledge graph for the Guesstimation 2.0 Book
	Generating questions based on Knowledge Graph
	Answering Questions Using the Knowledge Graph
	Value of Knowledge Graph
	Actions module
	Researchville
	Researchville analyzing a research paper
	Learning roadmap
	Ready to see these concepts in action? Let's get started
	Agents of tomorrow
	Agentic society (Visionville)
	Autonomous agents
	The multi-agent universe
	To be continued

