Answer key for Artificial Intelligence

1. Define Agents
An agent is an entity that perceives its environment through sensors and acts upon that environment using actuators. It can be software-based (e.g., chatbots) or hardware-based (e.g., robots).
2. Explain what is an Artificial Intelligence?
Artificial Intelligence (AI) is the simulation of human intelligence in machines that can perform tasks such as learning, reasoning, problem-solving, perception, and language understanding.
3. Discuss problem formulation.
Problem formulation is the process of defining a problem in a structured way, including its initial state, goal state, operators, constraints, and evaluation criteria. It is crucial in AI to develop effective solutions.
4. Why searching has solutions?
Searching has solutions because it systematically explores possible states and actions to find a path from the initial state to the goal state. The success depends on the problem's well-defined structure and the effectiveness of the search algorithm.
5. Define Problem Reduction.
Problem reduction involves breaking down a complex problem into smaller, more manageable subproblems, solving them individually, and then combining the solutions to solve the original problem.
6. Compare BFS and DFS.
· Breadth-First Search (BFS): Explores all nodes at the present depth before moving to the next level. It guarantees finding the shortest path but requires more memory.
· Depth-First Search (DFS): Explores as deep as possible along a branch before backtracking. It is memory-efficient but may not find the shortest path.
7. Define Semantic net.
A semantic net (semantic network) is a knowledge representation technique that uses a graph structure of nodes (concepts) and edges (relationships) to represent meaning and associations between concepts.
8. Explain Constraint Propagation.
Constraint propagation is a technique used in constraint satisfaction problems (CSPs) where constraints are applied iteratively to reduce the possible values of variables, helping to find a solution more efficiently.
9. Describe Reinforcement Learning.
Reinforcement Learning (RL) is a type of machine learning where an agent learns by interacting with the environment and receiving rewards or penalties based on its actions. It optimizes its strategy to maximize cumulative rewards.
10. Discuss about Resolution.
Resolution is a rule of inference used in logic and automated reasoning. It simplifies logical expressions by eliminating contradictions, playing a key role in theorem proving and logical problem-solving.
11. List down various types of expert systems.
· Rule-based expert systems
· Fuzzy expert systems
· Neural network-based expert systems
· Model-based expert systems
· Hybrid expert systems
12. Outline the model-based reasoning.
Model-based reasoning is a problem-solving approach that uses knowledge of how a system works (a model) to predict its behavior, diagnose faults, and generate solutions.
13. Construct the history of AI Intelligent Agents.
· 1950s-60s: Early AI research, rule-based systems, symbolic reasoning.
· 1970s-80s: Development of expert systems, knowledge-based approaches.
· 1990s-2000s: Machine learning, statistical methods, probabilistic reasoning.
· 2010s-present: Deep learning, reinforcement learning, autonomous AI agents.
14. Explain Alpha-Beta pruning with example.
Alpha-Beta pruning is an optimization technique for the minimax algorithm in game theory. It eliminates branches in the search tree that do not affect the final decision, improving efficiency.
Example: In a two-player chess game, if one move is already proven to be worse than a previously explored option, it is ignored to save computation.
15. Develop issues related to knowledge representation.
· Incompleteness and uncertainty
· Scalability and computational efficiency
· Ambiguity and vagueness in natural language
· Updating and maintaining knowledge bases
· Representation of common sense knowledge
16. Distinguish between Bayes probabilistic and Shafer theory.
· Bayesian Probability: Uses prior knowledge and observed data to update probabilities (Bayes’ Theorem).
· Shafer’s Theory (Dempster-Shafer Theory): Extends probability theory by allowing uncertainty and partial belief rather than precise probabilities.
17. Organize the Statistical Learning methods with example.
· Supervised Learning: Decision trees, logistic regression (e.g., email spam detection).
· Unsupervised Learning: Clustering, PCA (e.g., customer segmentation).
· Reinforcement Learning: Q-learning (e.g., robotic control).
18. Discuss about Induction Learning.
Induction learning is a machine learning approach that derives general rules from specific training data. It is commonly used in decision trees and rule-based systems to infer patterns from examples.
19. Outline the difficulties in knowledge acquisition methods.
· Complexity in extracting expert knowledge
· High cost and time consumption
· Changing and evolving knowledge bases
· Difficulty in formalizing tacit knowledge
· Ambiguity and inconsistencies in data
      20. Explain the Structure of Agents with Example
Agents in AI are autonomous entities that perceive their environment and take actions to achieve specific goals.
Structure of an Agent
1. Sensors: Collect information from the environment.
2. Perceptual System: Processes the raw sensory data.
3. Knowledge Base: Stores past experiences and rules.
4. Decision-Making Component: Decides the next action based on inputs and goals.
5. Actuators: Execute actions in the environment.
Types of Agents:
· Simple Reflex Agent: Acts only based on current perception (e.g., thermostat).
· Model-Based Agent: Maintains an internal state (e.g., self-driving cars).
· Goal-Based Agent: Uses goal information to decide (e.g., chess-playing AI).
· Utility-Based Agent: Chooses actions based on utility functions (e.g., recommendation systems).
Example:
A robotic vacuum cleaner:
· Sensors: Detect dust, obstacles, and battery level.
· Processing Unit: Determines cleaning paths.
· Actuators: Move and clean based on decisions.

21. Introduction and Structure of Expert Systems
Introduction
An Expert System is an AI-based system that mimics human decision-making in specialized fields like medicine, finance, or engineering. It helps solve complex problems using a set of pre-defined rules and knowledge.
Structure of an Expert System
1. Knowledge Base: Stores domain-specific rules, facts, and heuristics.
2. Inference Engine: Applies logical rules to derive conclusions.
3. User Interface: Allows users to input queries and receive explanations.
4. Explanation Module: Provides reasoning behind decisions.
Example:
· MYCIN: An expert system for medical diagnosis.
· DENDRAL: Used for chemical compound analysis.

22. Hill Climbing and AO Algorithm in Detail*
Hill Climbing Algorithm
· A heuristic search algorithm used for optimization problems.
· It starts with an initial solution and iteratively moves to a better neighboring state.
· Variants:
· Simple Hill Climbing: Evaluates one neighbor at a time.
· Steepest-Ascent Hill Climbing: Evaluates all neighbors and selects the best one.
· Stochastic Hill Climbing: Randomly selects among better neighbors.
Limitation:
· Can get stuck in local maxima, plateaus, or ridges.
Example:
· Finding the highest peak in a mountain range using elevation as the heuristic function.
AO Algorithm*
· AND-OR Graph Search Algorithm used in AI decision-making.
· Unlike A* (which works with OR graphs), AO* handles problems where solutions consist of multiple subproblems (AND conditions).
· Uses a heuristic function and expands the most promising nodes first.
Application:
· Used in planning, scheduling, and diagnosis systems.

23. Uninformed Search Strategies in Searching
Uninformed search algorithms explore the search space without domain knowledge.
1. Breadth-First Search (BFS):
· Explores nodes level by level.
· Guarantees the shortest path but requires high memory.
2. Depth-First Search (DFS):
· Explores as deep as possible before backtracking.
· Memory efficient but may not find the best solution.
3. Uniform Cost Search (UCS):
· Expands the least-cost node first.
· Guarantees an optimal solution.
4. Depth-Limited Search:
· DFS with a depth limit to prevent infinite loops.
5. Iterative Deepening Search (IDS):
· Combines BFS and DFS by increasing the depth limit iteratively.
Example:
· BFS: Finding the shortest path in a maze.
· DFS: Solving a puzzle by exploring different possibilities.

24. Bayes’ Probabilistic Inferences with Example
Bayes' Theorem helps update probabilities based on new evidence:
P(A∣B)=P(B∣A)P(A)P(B)P(A|B) = \frac{P(B|A) P(A)}{P(B)}P(A∣B)=P(B)P(B∣A)P(A)​
Where:
· P(A)P(A)P(A) = Prior probability of event A.
· P(B∣A)P(B|A)P(B∣A) = Likelihood of B given A.
· P(B)P(B)P(B) = Total probability of B.
Example: Medical Diagnosis
· P(Disease) = 0.001 (Prior probability of having a disease).
· P(Positive Test | Disease) = 0.99 (Test accuracy for sick patients).
· P(Positive Test | No Disease) = 0.01 (False positive rate).
Using Bayes' Theorem, we can determine how likely a patient has the disease after testing positive.
Applications:
· Spam filtering
· Fraud detection
· Medical diagnosis

25. Knowledge Acquisition Methods
Knowledge acquisition refers to collecting and structuring knowledge for AI systems.
1. Manual Knowledge Engineering
· Human experts encode domain knowledge into rules.
· Example: Writing medical rules for an expert system.
2. Machine Learning-Based Acquisition
· AI learns patterns from data without explicit programming.
· Example: Training a neural network to recognize images.
3. Case-Based Reasoning (CBR)
· AI solves new problems by referring to past cases.
· Example: A legal expert system using previous court cases.
4. Natural Language Processing (NLP)
· Extracts knowledge from text, books, and online data.
· Example: Chatbots like ChatGPT learning from vast text corpora.
5. Crowdsourcing and Human Input
· Collecting knowledge from multiple users.
· Example: Wikipedia, customer reviews for AI training.
6. Inductive Learning
· AI generalizes rules from examples.
· Example: A decision tree learning loan approval criteria from past data.
Challenges in Knowledge Acquisition:
· Knowledge extraction difficulty (Experts may struggle to define their reasoning).
· Data inconsistency (Conflicting or incomplete knowledge).
· Changing knowledge (Dynamic domains require continuous updates).

Bottom of Form


