








































































































Recent AI 
Approaches Agentic AI



More than just a Chatbot.

Agentic AI represents a shift from "chatting" 

to "doing". These architectures utilize Large 

Language Models (LLMs) as a cognitive 

engine to:

• Perceive their digital or physical environment.

• Reason about the steps needed to solve a problem.

• Act using external tools (APIs, browsers, code interpreters).

Defining Agentic AI



• Self-Directed Planning

Agents can break down a high-level goal (e.g., "Research competitor X") into a sequence of actionable steps 

without human intervention.

• Contextual Memory

Unlike stateless sessions, agents maintain short-term and long-term memory, allowing them to learn from past 

interactions and maintain continuity.

• Tool Use & Execution

The ability to call functions, query databases, browse the web, and write/execute code to validate their own 

outputs.

• Reflection & Iteration

Agents can critique their own work, catch errors, and refine their approach in a "thought loop" before 

presenting a final result.

Key Capabilities



1. Agentic AI Frameworks (The "Brain")

Agentic AI Frameworks (The "Brain")



Multi-Agent Systems (The "Team")



1. Agentic AI Frameworks (The "Brain")

Evolution of Reasoning



1. Basic Input–Output (IO)
Description
This is the most basic reasoning mode.
The model receives an input.
•It produces an output directly, without showing or generating intermediate reasoning 
steps.

•It has no deliberate thought process.

Example
• User: “What is 12 × 8?”

Model: “96.”
No steps are shown; the answer appears immediately.

Evolution of Reasoning



2. Chain-of-Thought (CoT)
Description
Chain-of-thought makes the model think step-by-step in a single linear chain.
The LLM generates a sequence of intermediate reasoning steps.
This helps solve math problems, logic puzzles, explanations, etc.
Only one chain of reasoning is followed.

Example
User: “A train travels 300 km in 3 hours. What is its speed?”

Model (CoT):
Speed = Distance / Time
Distance = 300 km
Time = 3 h
Speed = 300 / 3 = 100 km/h

Final Answer: 100 km/h

Evolution of Reasoning



3. Multiple CoTs (Self-Consistency, CoT-SC)
Description
Instead of using one chain, the model generates many independent reasoning chains, 
then selects the best or most consistent answer.
Reduces errors from a single incorrect reasoning path.
Similar to brainstorming multiple solutions, then choosing the best.

Example
User: “What is the next number: 2, 4, 8, 16, …?”

The model generates multiple CoTs:
Chain 1: “This doubles each time → next is 32.”
Chain 2: “Pattern increases by ×2 → next is 32.”
Chain 3: “Geometric progression → next is 32.”

All agree → consensus = 32.

Evolution of Reasoning



4. Tree of Thoughts (ToT)
Description
Instead of a single chain, ToT allows branching:
At each step, the model can generate multiple possible next thoughts.
The model can score these thoughts, explore, and backtrack if needed.

This helps with: planning, puzzles, long-term strategy problems, and creative 
writing.

Example
Problem: “Plan a 3-step strategy to reduce traffic in a city.”

Evolution of Reasoning
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Example
Problem: “Plan a 3-step strategy to reduce traffic in a city.”

Evolution of Reasoning



5. Graph of Thoughts (GoT)
Description
This is the most advanced method.
Thoughts are not linear or tree-shaped — they form a graph.

The model can aggregate multiple thoughts into a new one, or loop back and refine a 
thought.

GoT supports: Complex reasoning, Deep planning, Multi-constraint optimization, and 
Collaborative thought merging

Example

Task: “Design a plan to reduce pollution while increasing economic growth.”

Evolution of Reasoning
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Evolution of Reasoning



The Controller

Moving beyond linear chains 

(DAGs) to cyclic graphs. 

Essential for agents that need to 

loop, retry, and maintain state 

over long periods.

The Conversation

Microsoft's framework where 

agents "talk" to solve problems. 

Excellent for multi-agent 

simulation and code execution.

The Role-Player

Focuses on "Role-Playing" 

agents (Researcher, Writer). 

High-level abstraction that 

makes building teams intuitive.

LangGraph AutoGen CrewAI

Orchestration Frameworks



• Enables secure two-way 

communication between an 

LLM and external tools.

• Think of it as the USB-C for 

AI agents connecting to real-

time data.

- Built for agent-to-agent 

communication, regardless 

of vendor or framework.

- Enables agents to 

discover, collaborate, and 

execute multi-step tasks.

- A RESTful protocol enabling 

persistent, secure agent 

conversations.

- Focused on asynchronous, 

scalable, and observable 

execution.

MCP (Model Context 

Protocol) –

Anthropic

A2A (Agent 2 Agent 

Protocol) – Google

ACP (Agent 

Communication 

Protocol) – IBM

AI Agent Protocols



AI Agent Protocols



Performance & Latency

Real-time control loops (50-200 Hz) require 

inference speeds that current large models struggle 

to meet. Edge computing and model distillation are 

critical research areas.

Scalability & Coordination

How do we coordinate thousands of autonomous 

agents without creating a communication 

bottleneck? We need new "Agent-to-Agent" 

protocols and decentralized consensus 

mechanisms.

Scientific Challenges




