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	UNIT I

Introduction to AI

	Introduction to AI - AI Applications - Problem solving agents – search algorithms – uninformed search strategies – Heuristic search strategies – Local search and optimization problems – adversarial search – constraint satisfaction problems (CSP)

	PART – A


	Q.No
	Question
	CO’s
	BT LEVEL
	Competence

	1
	Define Artificial Intelligence.
	CO1
	BTL-1
	Remembering

	2
	What is an agent?
	CO1
	BTL-1
	Remembering

	3
	What are the different types og agents?
	CO1
	BTL-1
	Remembering

	4
	List down the characteristics of intelligent agent.
	CO1
	BTL-2
	Understanding

	5
	What are the various applications of AI?
	CO1
	BTL-1
	Remembering

	6
	Is AI is a science, or is it engineering? Explain.
	CO1
	BTL-2
	Understanding

	7
	Define the problem solving agent.
	CO1
	BTL-1
	Remembering

	8
	Define the term goal forulation and problem formulation.
	CO1
	BTL-1
	Remembering

	9
	List the steps involved in simple problem solving agent.
	CO1
	BTL-2
	Understanding

	10
	What are the components of well -defined problems?
	CO1
	BTL-1
	Remembering

	11
	How will you measure the problem-solving performance?
	CO1
	BTL-1
	Remembering

	12
	What is the applications of BFS?
	CO1
	BTL-1
	Remembering

	13
	State on which basis search algorithms are chosen?
	CO1
	BTL-2
	Understanding

	14
	List some of the uninformed search techniques.
	CO1
	BTL-1
	Remembering

	15
	 Why does one go for heuristics search?
	CO1
	BTL-2
	Understanding

	16
	What are the advantages of heuristic function?
	CO1
	BTL-1
	Remembering

	17
	State the reason when hill climbing often gets stuck?
	CO1
	BTL-1
	Remembering

	18
	Define Iterative Deepening Search.
	CO1
	BTL-2
	Understanding

	19
	What do you mean by local maxima with respect to search technique?
	CO1
	BTL-1
	Remembering

	20
	Differentiate Blind Search and Heuristic Search.
	CO1
	BTL-2
	Understanding

	21
	What is CSP?
	CO1
	BTL-2
	Understanding

	22
	What is alpha-beta pruning?
	CO1
	BTL-1
	Remembering

	23
	State the purpose of utility function in adversarial search.
	CO1
	BTL-1
	Remembering

	24
	Differentiate hard constraints and soft constraints.
	CO1
	BTL-2
	Understanding

	PART – B

	1
	Explain the concept of Artificial Intelligence and describe its goals, characteristics, and branches.
	16
	CO1
	BTL-3
	Applying

	2
	Describe the evolution and historical development of Artificial Intelligence.
	16
	CO1
	BTL-3
	Applying

	3
	(i)
	Compare Artificial Intelligence with Human Intelligence and explain their advantages and limitations.
	8
	CO1
	BTL-3
	Applying

	
	(ii)
	Discuss various approaches to Artificial Intelligence with suitable examples.
	8
	
	
	

	4
	Explain various real-world applications of AI in healthcare, education, business, and transportation.
	16
	CO1
	BTL-4
	Analysingss

	5
	Evaluate the advantages and challenges of implementing AI applications in society.
	16
	CO1
	BTL-3
	Applying

	6
	Analyze the impact of Artificial Intelligence across different industries with examples.
	16
	CO1
	BTL-3
	Analysing

	7
	Explain the architecture and working of a problem-solving agent with a suitable example.
	16
	CO1
	BTL-4
	Analysing

	8
	Analyze the role of state space representation in problem-solving agents.
	16
	CO1
	BTL-3
	Analysing

	   9
	(i)
	Explain Breadth First Search (BFS) and Depth First Search (DFS) with algorithms and examples.
	10
	CO1
	BTL-3
	Applying

	
	(ii)
	Compare BFS, DFS, Uniform Cost Search, and Iterative Deepening Search.
	6
	
	
	

	10
	Analyze the working of Alpha–Beta pruning and compare it with Minimax.
	16
	CO1
	BTL-4
	Analyzing

	11
	Evaluate different optimization techniques used in Artificial Intelligence.
	16
	CO1
	BTL-3
	Applying

	12
	Evaluate different optimization techniques used in Artificial Intelligence.
	16
	CO1
	BTL-3
	Applying

	13
	Explain the various types of hill climbing search techniques.
	
	CO1
	BTL-3
	Applying

	14
	(i)
	Explain the algorithm for steepest hill climbing.
	8
	CO1
	BTL-4
	Analyzing

	
	(ii)
	Compare heuristic and uninformed search strategies.
	
	
	
	

	15
	Explain alpha-beta pruning algorithm and the Minmax game playing algorithm with example?
	8
	CO1
	BTL-4
	Analyzing

	16
	Explain Constraint Satisfaction Problems and describe their components with examples.
	16
	CO1
	BTL-3
	Applying

	17
	Design a CSP model for a real-world application and explain the solution process.
	16
	CO1
	BTL-3
	Applying

	

	UNIT II

PROBABILISTIC MODELS IN AI

	Acting under uncertainty – Bayesian inference – naive bayes models. Probabilistic reasoning – Bayesian networks – exact inference in BN – approximate inference in BN – causal networks.

	PART – A

	Q.No
	Question
	CO’s
	BT LEVEL
	Competence

	1
	Why does uncertainty arise?
	CO2
	BTL-1
	Remembering

	2
	Differentiate uncertainty with ignorance.
	CO2
	BTL-1
	Remembering

	3
	What is the need for probability theory in uncertainty?

	CO2
	BTL-2
	Understanding

	4
	Define principle of maximum expected utility (MEU)?


	CO2
	BTL-1
	Remembering

	5
	Mention the needs of probabilistic reasoning in AI.


	CO2
	BTL-2
	Understanding

	6
	What does the full joint probability distribution specify?


	CO2
	BTL-1
	Remembering

	7
	State Bayes' Theorem in Artificial Intelligence.


	CO2
	BTL-2
	Understanding

	8
	Given that P(A)=0.3,P(A|B)=0.4 and P(B)=0.5, Compute P(B|A).


	CO2
	BTL-2
	Understanding

	9
	What is Bayesian Belief Network?
	CO2
	BTL-2
	Understanding

	10
	Define Naive Bayes classifier.
	CO2
	BTL-1
	Remembering

	11
	List two applications of Naive Bayes models.
	CO2
	BTL-1
	Remembering

	12
	Differentiate Naive Bayes and Bayesian inference.
	CO2
	BTL-2
	Understanding

	13
	Why is Naive Bayes called a probabilistic classifier?
	CO2
	BTL-2
	Understanding

	14
	Define probabilistic reasoning
	CO2
	BTL-1
	Remembering

	15
	Explain the concept of independence in probabilistic reasoning.
	CO2
	BTL-1
	Remembering

	16
	List the components of a Bayesian Network.
	CO2
	BTL-1
	Remembering

	17
	Explain directed acyclic graph (DAG) in Bayesian Networks.
	CO2
	BTL-1
	Remembering

	18
	Explain the significance of Bayesian Networks in AI. 
	CO2
	BTL-2
	Understanding

	19
	Differentiate Bayesian Network and causal network.
	CO2
	BTL-2
	Understanding

	20
	State the limitations of exact inference methods.
	CO2
	BTL-2
	Understanding

	21
	Differentiate correlation and causation.
	CO2
	BTL-2
	Understanding

	22
	What is Monte Carlo inference?
	CO2
	BTL-1
	Remembering

	23
	List two applications of causal networks.
	CO2
	BTL-2
	Understanding

	24
	Explain cause-and-effect relationship in causal networks.
	CO2
	BTL-1
	Remembering

	PART – B

	1
	Explain the concept of acting under uncertainty and discuss different sources of uncertainty in AI systems.
	16
	CO2
	BTL-4
	Analyzing

	2
	Analyze how probability theory is used to make decisions under uncertainty.
	16
	CO2
	BTL-4
	Analyzing

	3
	Apply probabilistic methods to solve uncertainty-based decision problems in AI.
	16
	CO2
	BTL-3
	Applying

	4
	Evaluate different approaches for handling uncertainty in intelligent systems.
	16
	CO2
	BTL-4
	Analyzing

	5
	Explain Bayesian inference and derive Bayes’ theorem with a suitable example.
	16
	CO2
	BTL-3
	Applying

	6
	Evaluate the advantages and limitations of Bayesian inference methods in AI applications.
	16
	CO2
	BTL-3
	Applying

	7
	(i)
	Explain the Naive Bayes model and discuss its assumptions with examples.
	10
	CO2
	
	

	
	(ii)
	Describe the advantages and limitations of Naive Bayes models.
	6
	
	BTL-3
	Applying

	8
	(i)
	Explain probabilistic reasoning and discuss its importance in Artificial Intelligence.
	10
	CO2
	BTL-3
	Applying

	
	(ii)
	Describe the components of Bayesian Networks.
	6
	
	
	

	9
	(i)
	What is Bayes’ rule? 
	4
	CO2
	BTL-3
	Applying

	
	(ii)
	Explain the structure of Bayesian Networks with suitable examples.
	12
	
	
	

	10
	Analyze the representation of conditional dependencies using Bayesian Networks.
	16
	CO2
	BTL-3
	Applying

	11
	(i)
	Describe about Bayesian Theory and Bayesian network.


	6
	CO2
	BTL-3
	Applying

	
	(ii)
	Evaluate the advantages and limitations of Bayesian Networks in AI.
	10
	
	
	

	12
	A weather prediction system uses probabilistic reasoning to forecast rainfall. Develop the reasoning model and determine final probabilities.
	16
	CO2
	BTL-4
	Analyzing

	13
	Construct a Bayesian Network and define the necessary CPTs for the given scenario. We have a bag of three biased coins a,b and c with probabilities of coming up heads of 20%, 60% and 80% respectively. One coin is drawn randomly from the bag (with equal likelihood of drawing each of the three coins) and then the coin is flipped three times to generate the outcomes X1, X2 and X3.


	16
	CO2
	BTL-4
	Analyzing

	14
	Explain how does Bayesian statistics provide reasoning under various kinds of uncertainty?
	16
	CO2
	BTL-3
	Applying

	15
	A disease affects 2% of a population. A diagnostic test correctly detects disease in 95% of infected cases and incorrectly identifies 8% of healthy people as infected. Calculate the probability that a person actually has the disease if the test result is positive using Bayes’ theorem.
	16
	
	
	

	16
	Explain the following
	
	CO2
	BTL-4
	Analyzing

	
	(i)
	Compare enumeration and variable elimination methods for exact inference.
	10
	
	
	

	
	(ii)
	Difference between causal reasoning and probabilistic reasoning.
	6
	
	
	

	17
	Explain causal networks and describe their role in representing cause-and-effect relationships.
	16
	CO2
	BTL-3
	Applying


	UNIT III  -  SUPERVISED LEARNING

	Introduction to machine learning – Linear Regression Models: Least squares, single & multiple variables, Bayesian linear regression, gradient descent, Linear Classification Models: Discriminant function – Probabilistic discriminative model - Logistic regression, Maximum margin classifier – Support vector machine, Decision Tree, Random forests.

	PART – A

	Q.No
	Questions
	
	BT Level
	Competence

	1. 
	What is Machine Learning? 


	CO3
	BTL 2
	Understanding

	2. 
	What is overfitting in regression models?
	CO3
	BTL 2
	Understanding

	3. 
	Outline the difference between supervised learning and unsupervised learning.
	CO3
	BTL 1
	Remembering

	4. 
	What is a random forest?
	CO3
	BTL 1
	Remembering

	5. 
	Mention the difference between Data Mining and Machine learning?
	CO3
	BTL 2
	Understanding

	6. 
	How can over fitting be avoided?
	CO3
	BTL 2
	Understanding

	7. 
	What are the five popular algorithms of Machine Learning?
	CO3
	BTL 1
	Remembering

	8. 
	Give the different Algorithm techniques in Machine Learning.
	CO3
	BTL 2
	Understanding

	9. 
	What are the three stages to build the hypotheses or model in machine learning?
	CO3
	BTL 1
	Remembering

	10. 
	What is a Linear Regression?
	CO3
	BTL 1
	Remembering

	11. 
	What is ‘Training set’ and ‘Test set’?
	CO3
	BTL 2
	Understanding

	12. 
	Give the difference between prior and posterior distribution.
	CO3
	BTL 2
	Understanding

	13. 
	Give the advantages of Naive Bayes.
	CO3
	BTL 2
	Understanding

	14. 
	What is the hypothesis function in linear regression?
	CO3
	BTL 2
	Understanding

	15. 
	Why is logistic regression used instead of linear regression for classification?
	CO3
	BTL 1
	Remembering

	16. 
	Give the disadvantages of the linear regression model.
	CO3
	BTL 2
	Understanding

	17. 
	State the difference between classification and regression.
	CO3
	BTL 2
	Understanding

	18. 
	What is the sigmoid function? Define its range.
	CO3
	BTL 3
	Applying

	19. 
	Give the difference between stochastic gradient descent (SGD) and gradient descent (GD)?
	CO3
	BTL 2
	Understanding

	20. 
	What are the different types of least squares?
	CO3
	BTL 2
	Understanding

	21. 
	List the difference between least squares regression and multiple regression?
	CO3
	BTL 1
	Remembering

	22. 
	Write the significance of maximum margin classifier?
	CO3
	BTL 1
	Remembering

	23. 
	State the main assumption behind Naive Bayes classification.
	CO3
	BTL 1
	Remembering

	24. 
	Define the concept of margin in a Support Vector Machine.
	CO3
	BTL 1
	Remembering


	PART – B

	1. 
	Derive the mathematical model of simple linear regression and explain the least squares estimation procedure in detail.
	16
	CO3
	BTL 3
	Applying

	2. 
	Explain the cost function used in linear regression and its optimization.
	16

	CO3
	BTL 4
	Analyzing

	3. 
	Elaborate on logistics regression with an example. Explain the process of computing coefficients.
	16
	CO3
	BTL 4
	Analyzing

	4. 
	What is a classification tree? Illustrate the steps to construct a classification tree. List and explain about the different procedures used.
	16
	CO3
	BTL 3
	Applying

	5. 
	Explain Bayesian linear regression in detail. Derive the posterior distribution using Bayes’ theorem and discuss its advantages over classical regression.
	16
	CO3
	BTL 4
	Analyzing

	6. 
	Discuss the working of the Naive Bayes classifier with an example

	16

	CO3
	BTL 4
	Analyzing

	7. 
	Explain the gradient descent optimization algorithm in detail. Illustrate the effect of learning rate and convergence behavior.
	16
	CO3
	BTL 4
	Analyzing

	8. 
	Compare batch, stochastic, and mini-batch gradient descent. And also discuss the effect of learning rate on convergence.
	16
	CO3
	BTL 4
	Analyzing

	9. 
	Explain the following
(i) Linear regression
(ii) Logistic Regression
	8

8
	CO3
	BTL 4
	Analyzing

	10. 
	Compare and contrast discriminative and generative models with examples.
	16
	CO3
	BTL 5
	Evaluating

	11. 
	(i) Discuss linear classification models and decision boundaries.

(ii) Explain probabilistic discriminative models with examples.
	8

8
	CO3
	BTL 3
	Applying

	12. 
	Explain the theory of maximum margin classifiers. Derive the optimization problem used in Support Vector Machines.
	16
	CO3
	BTL 4
	Analyzing

	13. 
	Discuss Support Vector Machines in detail, including support vectors, margin maximization, kernel trick, and soft-margin classification.
	16
	CO3
	BTL 5
	Evaluating

	14. 
	Explain various kernel functions used in SVM. Discuss their advantages and suitable application scenarios.
	16
	CO3
	BTL 4
	Analyzing

	15. 
	Discuss different splitting criteria used in decision trees. Compare entropy, information gain, and Gini index.
	16
	CO3
	BTL 5
	Evaluating

	16. 
	(i) Explain about decision tree pruning techniques and their role in preventing overfitting.

(ii) Explain ensemble learning and discuss how Random Forest improves the performance of a single decision tree.
	8

8
	CO3
	BTL 3
	Applying

	17. 
	Explain the Random Forest algorithm in detail. Discuss bootstrap sampling, bagging, feature selection, and prediction mechanisms.
	16
	CO3
	BTL 4
	Analyzing


	UNIT IV  -  ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING

	Combining multiple learners: Model combination schemes, Voting, Ensemble Learning - bagging, boosting, stacking, Unsupervised learning: K-means, Instance Based Learning: KNN, Gaussian mixture models and Expectation maximization.

	PART – A

	Q.No
	Questions
	
	BT Level
	Competence

	1. 
	Why are multiple learners combined in machine learning?
	CO4
	BTL 2
	Understanding

	2. 
	Write the three types of ensemble learning.
	CO4
	BTL 1
	Remembering

	3. 
	What is the role of expectation maximization in Gaussian mixture models?
	CO4
	BTL 2
	Understanding

	4. 
	Give the main goal of ensemble learning.
	CO4
	BTL 1
	Remembering

	5. 
	Write the significance of Gaussian mixture model.
	CO4
	BTL 2
	Understanding

	6. 
	What is stacking in ensemble learning?
	CO4
	BTL 2
	Understanding

	7. 
	What is AdaBoost?
	CO4
	BTL 2
	Understanding

	8. 
	Differentiate between bagging and boosting.
	CO4
	BTL 2
	Understanding

	9. 
	What is a Gaussian Mixture Model (GMM)?
	CO4
	BTL 1
	Remembering 

	10. 
	What is voting in model combination schemes?
	CO4
	BTL 2
	Understanding

	11. 
	How does stacking differ from bagging?
	CO4
	BTL 1
	Remembering

	12. 
	Mention the type of classifiers used in weighted voting method.
	CO4
	BTL 2
	Understanding

	13. 
	Give the basic idea behind the K-Nearest Neighbors algorithm.
	CO4
	BTL 2
	Understanding

	14. 
	What is difference between K means and Gaussian mixture?
	CO4
	BTL 1
	Remembering

	15. 
	What is k-means unsupervised learning?
	CO4
	BTL 1
	Remembering

	16. 
	Write the difference between K-means and KNN.
	CO4
	BTL 2
	Understanding

	17. 
	List the examples of unsupervised learning.
	CO4
	BTL 2
	Understanding

	18. 
	What is the principle of maximum likelihood?
	CO4
	BTL 1
	Remembering

	19. 
	How do you implement expectation maximization algorithm?
	CO4
	BTL 2
	Understanding

	20. 
	What is the purpose of the E-step and M-step?
	CO4
	BTL 1
	Remembering

	21. 
	Mention the use of mixture component in GMM.
	CO4
	BTL 2
	Understanding

	22. 
	What is the role of centroids in the K-means algorithm?
	CO4
	BTL 1
	Remembering

	23. 
	Point out the limitations of K-means clustering.
	CO4
	BTL 2
	Understanding

	24. 
	What is the purpose of the Expectation-Maximization algorithm in GMM?
	CO4
	BTL 1
	Remembering


	PART – B

	1. 
	Explain the concept of ensemble learning in detail. Discuss model combination schemes and their significance in improving predictive performance.
	16
	CO4
	BTL 4
	Analyzing

	2. 
	Discuss various ensemble-learning techniques. Compare voting, bagging, boosting, and stacking with suitable examples.
	16
	CO4
	BTL 3
	Applying

	3. 
	What is bagging and boosting? Give Example.
	16
	CO4
	BTL 3
	Applying

	4. 
	Explain hard voting, soft voting, and weighted voting methods. Discuss their advantages, limitations, and application scenarios.
	16
	CO4
	BTL 3
	Applying

	5. 
	Explain how bagging improves model stability and reduces variance. Illustrate with suitable examples.
	16
	CO4
	BTL 4
	Analyzing

	6. 
	Explain the theoretical foundations of ensemble learning and discuss how diversity among classifiers contributes to improved performance. 
	16
	CO4
	BTL 4
	Analyzing

	7. 
	Explain the AdaBoost algorithm in detail with mathematical formulation and suitable examples.
	16
	CO4
	BTL 4
	Analyzing

	8. 
	List non-parametric techniques and Explain K-nearest neighbor estimation.
	16
	CO4
	BTL 5
	Evaluating

	9. 
	List the applications of clustering and identify advantages and disadvantages of clustering algorithm.
	16
	CO4
	BTL 5
	Evaluating

	10. 
	Explain the architecture and working principle of stacking. Discuss the role of meta-learning in improving predictive performance.
	16
	CO4
	BTL 4
	Analyzing

	11. 
	(i) Compare individual learners and ensemble learners.

(ii) Explain how boosting converts weak learners into a strong learner.
	8
8
	CO4
	BTL 5
	Evaluating

	12. 
	Explain briefly about unsupervised learning structure?
	16
	CO4
	BTL 4
	Analyzing

	13. 
	Discuss various distance metrics used in KNN and analyze their impact on classification performance.
	16
	CO4
	BTL 4
	Analyzing

	14. 
	Discuss the mathematical foundations of K-Means clustering. Explain cluster assignment and centroid update steps.
	16
	CO4
	BTL 4
	Analyzing

	15. 
	Analyze the strengths and weaknesses of K-Means clustering and discuss suitable application domains.
	16
	CO4
	BTL 4
	Analyzing

	16. 
	Explain the Expectation Maximization algorithm in detail. Discuss the E-step and M-step with mathematical formulations.
	16
	CO4
	BTL 4
	Analyzing

	17. 
	Derive the Expectation Maximization algorithm for Gaussian Mixture models and explain how likelihood maximization is achieved?.
	16
	CO4
	BTL 5
	Evaluating


	UNIT V -  LEARNING AND GRAPHICAL MODELS

	Evolutionary Learning - The Genetic Algorithms (GA)-Reinforcement Learning - Decision Trees, Markov Random Fields - Hidden Markov Models (HMMS) – Markov Chain Monte Carlo (MCMC) Methods - Deep Belief Networks (DBN)

	PART – A

	Q.No
	Questions
	CO
	BT Level
	Competence

	1. 
	Define Evolutionary Learning.
	CO5
	BTL 1
	Remembering

	2. 
	Differentiate between Evolutionary Learning and Traditional Learning.
	CO5
	BTL 1
	Remembering

	3. 
	State two applications of Evolutionary Learning.
	CO5
	BTL 1
	Remembering

	4. 
	What is the role of selection in GA?
	CO5
	BTL 1
	Remembering

	5. 
	Differentiate mutation and crossover.
	CO5
	BTL 1
	Remembering

	6. 
	Mention two limitations of Genetic Algorithms.
	CO5
	BTL 1
	Remembering

	7. 
	What is the exploration-exploitation tradeoff?
	CO5
	BTL 2
	Understanding

	8. 
	Define reward and value function.
	CO5
	BTL 2
	Understanding

	9. 
	Define Reinforcement Learning.
	CO5
	BTL 2
	Understanding

	10. 
	What is entropy in Decision Trees?
	CO5
	BTL 2
	Understanding

	11. 
	Name two Decision Tree algorithms.
	CO5
	BTL 2
	Understanding

	12. 
	What is pruning?
	CO5
	BTL 2
	Understanding

	13. 
	What is the Markov property?
	CO5
	BTL 1
	Remembering

	14. 
	What is neighborhood dependency in MRF?
	CO5
	BTL 2
	Understanding

	15. 
	Differentiate Bayesian Networks and MRF.
	CO5
	BTL 2
	Understanding

	16. 
	Define Hidden Markov Model.
	CO5
	BTL 2
	Understanding

	17. 
	What are hidden states in HMM?
	CO5
	BTL 2
	Understanding

	18. 
	Mention two applications of HMM.
	CO5
	BTL 2
	Understanding

	19. 
	Define Monte Carlo simulation.
	CO5
	BTL 2
	Understanding

	20. 
	What is convergence in MCMC?
	CO5
	BTL 2
	Understanding

	21. 
	Define Deep Belief Network.
	CO5
	BTL 2
	Understanding

	22. 
	What is unsupervised pre-training?
	CO5
	BTL 2
	Understanding

	23. 
	Differentiate DBN and DNN.
	CO5
	BTL 2
	Understanding

	24. 
	What is fine-tuning in DBN?
	CO5
	BTL 2
	Understanding


	PART – B

	1. 
	Explain Evolutionary Learning in detail and discuss its applications in optimization problems.
	16
	CO5
	BTL 3
	Applying

	2. 
	Describe the complete evolutionary process including selection, crossover, mutation, and fitness evaluation with a suitable example.
	16
	CO5
	BTL 4
	Analyzing

	3. 
	Explain the architecture and working of Genetic Algorithms with a flowchart.
Discuss different selection methods used in Genetic Algorithms.
	16
	CO5
	BTL 3
	Applying

	4. 
	Describe chromosome representation, fitness evaluation, selection, crossover, and mutation operators with examples.
	16
	CO5
	BTL 3
	Applying

	5. 
	Explain the Reinforcement Learning framework and discuss the concepts of policy, reward, value function, and environment with suitable examples.
	16
	CO5
	BTL 3
	Applying

	6. 
	Describe the Q-learning algorithm in detail with mathematical formulation and applications.
	16
	CO5
	BTL 3
	Applying

	7. 
	Explain the process of building a Decision Tree using entropy and information gain with a suitable example.
	16
	CO5
	BTL 4
	Analyzing

	8. 
	Explain pruning techniques and their significance in reducing overfitting.
	16
	CO5
	BTL 3
	Applying

	9. 
	Explain the mathematical foundation of Markov Random Fields and derive the Gibbs distribution representation.
	16
	CO5
	BTL 3
	Applying

	10. 
	Explain the applications of Markov Random Fields in image segmentation, restoration, and pattern recognition. Also Compare MRF and Bayesian Networks
	16
	CO5
	BTL 3
	Applying

	11. 
	Explain Hidden Markov Models in detail and derive the probability evaluation problem using the Forward Algorithm.
	16
	CO5
	BTL 4
	Analyzing

	12. 
	Discuss applications of Hidden Markov Models in speech recognition, bioinformatics, and natural language processing.
	16
	CO5
	BTL 4
	Analyzing

	13. 
	Explain the theoretical foundations of Markov Chain Monte Carlo methods and their significance in probabilistic inference.
	16
	CO5
	BTL 4
	Analyzing

	14. 
	Describe the Metropolis-Hastings algorithm.
Explain Gibbs Sampling with a suitable example.
	16
	CO5
	BTL 3
	Applying

	15. 
	Explain the architecture and training process of Deep Belief Networks with neat diagrams.
	16
	CO5
	BTL 4
	Analyzing

	16. 
	Compare Deep Belief Networks, Deep Neural Networks, and Convolutional Neural Networks.
	16
	CO5
	BTL 4
	Analyzing

	17. 
	Discuss Restricted Boltzmann Machines and explain how they are stacked to form Deep Belief Networks
	16
	CO5
	BTL 4
	Analyzing
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