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(Introduction to Intelligent Search Methods) 4:S3) cuall 3k 1) datia
Objectives:
1. To define intelligent search methods and their importance in solving complex problems.
2. To compare traditional and intelligent search methods.

3. To understand the applications and real-world relevance of intelligent search.
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Introduction:

In the era of artificial intelligence (Al), intelligent search methods play a vital role in solving
complex, real-world problems. Unlike traditional methods that often rely on brute force,
intelligent search algorithms mimic human-like problem-solving capabilities to achieve
optimal and efficient results.
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What is Search in AI?

Search is the process of exploring a set of possible solutions to find the best answer to a given
problem. In Al, search techniques are fundamental to problem-solving, optimization, and
decision-making tasks.
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Traditional Search Methods vs. Intelligent Search Methods

Traditional search methods, such as brute force, exhaustively explore all possible solutions
without optimization. On the other hand, intelligent search methods are designed to prioritize

efficiency and adaptability, making them more suitable for real-world applications.

Aspect Traditional Search Intelligent Search
Efficiency Low (exhaustive exploration) | High (optimized exploration)
Scalability Poor Excellent

Adaptability None High
Real-world Applications Limited Broad and practical
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Key Characteristics of Intelligent Search Methods

1. Efficiency: Intelligent search methods minimize computational resources by using
advanced algorithms.

2. Adaptability: These methods can adjust to dynamic environments and changing

constraints.

3. Heuristic-based: They use heuristic functions to guide the search process efficiently.

4. Optimization Capability: Capable of finding near-optimal solutions for complex

problems.

5. Scalability: Perform well even with large datasets or complex search spaces.
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Applications of Intelligent Search Methods

1. Robotics: Autonomous navigation using algorithms like A* and Dijkstra’s.

2. Cybersecurity: Intrusion detection and anomaly detection in networks.

3. Logistics: Solving routing and scheduling problems using heuristic approaches.
4. Healthcare: Optimizing medical treatment plans or resource allocation.

5. Game Development: Enhancing game Al for decision-making in competitive scenarios.
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Expanded Discussions A ga CLEBLLa

How Intelligent Search Improves Efficiency?

Intelligent search minimizes computational time and effort by focusing on promising
solution paths rather than exhaustively searching all possibilities. For example, heuristic
functions in A* guide the search toward the goal efficiently.
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Real-world Problems Requiring Intelligent Search

Complex systems such as air traffic control, autonomous vehicles, and real-time network
monitoring require intelligent search to process vast amounts of data and respond
dynamically to changes.
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Limitations of Intelligent Search Methods

Although intelligent search methods are efficient, they may face challenges like overfitting in
heuristics or performance issues in highly unpredictable environments.

LS a3 b 358

8 eIV JSLie 5 OVaiaY) ae da jdall il Jie cilpan aa) 58 8 L) V1 GASAN aal 3 yh 5eliS e a1 e
2kl 5l adey and Al Gl

5 Jrogall danlr clubbylly Qgulsl pole 48 ¢ £lilaodl sE U1 @ud cdelune Sbiud (*)



(%) iz Clals dana 3 / &S5 iy 55k

(Heuristic Search of Problems) (sixdill i (pautal) Eiayl)
Heuristic is the study of the methods and rules of discovery and invention.
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Fields of Using the Heuristic in Al:
L;clihm\i\ ¢ 1SAl gﬁ (Heuristic)_“ aladdiu) C¥laa

1. A problem may not have an exact solution, because of inherent ambiguities in the
problem statement or available data.
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2. A problem may have an exact solution, but the computational cost of finding it may be
prohibitive (453« »=<) in many problems, Such as Chess, the state space growth
exponentially or factorials with the depth of search.
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Heuristic Function (&z8ill i 4idil 44Y): It require two functions:

1. Heuristic Cost:
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2. Generation Cost:
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