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1. (a) Define a learning system. Explain its goals and applications.

(b) Describe the general-to-specific ordering of hypotheses in concept learning.

(c) What is the main advantage of using ensembles over single models ?

(d) How are decision trees translated into propositional rules ?

(e) Explain the concept of kernels in Support Vector Machines.

(f) Differentiate between generative and discriminative training in Bayesian learning.

(g) Why can a linear hyperplane in the transformed space correspond to a nonlinear
decision boundary in the original space ?

2. (a) Define machine learning and its goals.

(b) Explain the concept of inductive bias in machine learning.

(c) Discuss the role of training data in developing a machine learning system.

3. (a) Describe the concept learning task and search through a hypothesis space.

(b) Explain the candidate elimination algorithm for finding maximally specific
hypotheses.

(c) Discuss the importance of version spaces in concept learning.

4. (a) Describe the biological inspiration behind artificial neural networks. How do
neurons and perceptron work ?

(b) Explain the backpropagation algorithm in detail. How does it help train multilayer
networks ?

(c) What is overfitting in neural networks ?  Discuss strategies such as dropout and
regularization to prevent it.

5. (a)   Define the concept of maximum margin separators in SVMs. Why is the margin
important ?

(b)   How do kernels enable SVMs to solve nonlinear classification problems ? Explain
with an example.

(c)    Discuss the role of quadratic programming in finding the optimal hyperplane for
SVMs.

6. (a) What is Bayes' rule ? Explain its application in the Naive Bayes algorithm with an
example.

(b) Compare and contrast generative and discriminative training methods in Bayesian
learning.

(c) Describe Bayesian networks and Markov networks. How are they used to represent
dependencies in data ?

7. (a) Describe the methods for measuring the accuracy of learned hypotheses.

(b) Explain the cross-validation technique for comparing learning algorithms.

(c) Discuss the use of learning curves and statistical hypothesis testing in algorithm
evaluation.
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