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From Search Algorithms and Logic to Learning Systems

Learned Algorithms

- Search Algorithms: BFS, DFS, A*, Greedy Search

- Propositional Logic: Knowledge representation, inference, resolution

- First-Order Logic: Predicates, quantifiers, CNF conversion, resolution 
refutation
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From Search Algorithms and Logic to Learning Systems

Learned Algorithms

- 8-Puzzle: Solved with A* search using Manhattan distance heuristic
- Missionaries and Cannibals: BFS found optimal path
- Chess/Game Playing: Minimax with alpha-beta pruning

- Key: Well-defined state spaces, clear goals, computable heuristics

Logic Systems 
- Propositional Logic: "If it rains, then the ground is wet"
- First-Order Logic: "All dogs bark" → "John's dog barks"

- Key: Explicit rules, logical inference, resolution refutation
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- Propositional Logic: "If it rains, then the ground is wet"
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- Key: Explicit rules, logical inference, resolution refutation
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From Search Algorithms and Logic to Learning Systems

Image Recognition - "What is in this picture?"

- Task: Identify whether an image 
contains a cat or a dog
- Input: Digital image (e.g., 
256×256 pixels, RGB color)
- Output: Classification label: "cat" 
or "dog"
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From Search Algorithms and Logic to Learning Systems

Image Recognition - "What is in this picture?"

Attempt 1: State Space Search
- State: Each possible image 
configuration
- Problem: 256 × 256 × 3 = 196,608 
pixels

- Each pixel: 256³ possible color 
values
- Total states: (256³)^196,608 ≈ 
10^1,420,000 states
- Our experience: Even 8-puzzle has 
only 9! = 362,880 states

- Result:  State space explosion 
makes exhaustive search impossible
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From Search Algorithms and Logic to Learning Systems

Image Recognition - "What is in this picture?"

Attempt 2: Heuristic Search (A*)
- Question: What's the heuristic function h(n)?
- Need: Distance estimate from current image 
to "cat" or "dog"
- Problem: How do we measure "distance to 
cat"?
- Our experience: Manhattan distance worked 
perfectly for 8-puzzle
- Result:  No meaningful heuristic function 
exists

Attempt 3: Greedy Search
- Need: Clear evaluation function
- Problem: What makes an image "more cat-
like"?
- Result:  Cannot define evaluation function
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From Search Algorithms and Logic to Learning Systems

Image Recognition - "What is in this picture?"

Solution:
- Learn patterns from examples (not rules)
- Generalize to new, unseen images
- Handle high-dimensional, complex inputs
- Adapt and improve with experience

=> Machine Learning — systems that learn 
from data
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From Search Algorithms and Logic to Learning Systems

AI with Machine Learning

DataKnowledge

Machine Learning is a 
method of data analysis 
that automates analytical 
model building. It is a 
branch of artificial 
intelligence based on the 
idea that systems can 
learn from data, identify 
patterns and make 
decisions with minimal 
human intervention.
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From Search Algorithms and Logic to Learning Systems

AI with Machine Learning

Data Info Knowledge

Raw signal not 
interpreted

Meaning of data Integrated 
information and 

their 
relationships
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From Search Algorithms and Logic to Learning Systems

AI with Machine Learning

Type of data

Non-num Numeric

Binary Identify Hierarchy discrete continuous

Unstructured data
Structured data

Labeled or unlabeled data
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From Search Algorithms and Logic to Learning Systems

AI with Deep Learning

Deep Learning is a subset 
of machine learning that 
uses artificial neural 
networks with multiple 
layers (deep architectures) 
to learn representations of 
data with multiple levels of 
abstraction
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From Search Algorithms and Logic to Learning Systems

Some research topics of 
Deep Learning

Computer vision



Trong-Nghia Nguyen 28Intro to AI

From Search Algorithms and Logic to Learning Systems

Some research topics of Deep Learning

Signal processing
Natural language 

processing



Trong-Nghia Nguyen 29Intro to AI
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Two branches of AI
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Two branches of AI
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Thank you!
You're now ready to explore the exciting world of AI!
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