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1. Give a definition of a learning system. What are the basic components of the learning system? 

There are three different tasks in machine learning (ML): supervised learning, unsupervised 

learning, and reinforcement learning. How are they different? What kind of data is provided for 

each learning task? How is reinforcement learning (RL) related to supervised learning? How is 

RL related to unsupervised learning? Explain how to teach a chess-playing program using 

supervised, unsupervised, and reinforcement learning paradigms, respectively. 

 

2. Consider solving the problem of character-image classification using a backpropgation-learning 

neural network. What is the model structure? What training data should be provided? How does 

the neural network (model) learn from data? Explain the procedure for learning.  

 

3. What is generalization? What is overfitting in learning? Explain the overfitting phenomena 

using the polynomical interpolation problem. How can we avoid the overfitting problem in 

learning? How can we avoid the overfitting problem in backpropagation neural networks? 

 

4. Give a list of machine learning models for supervised learning. How are they different? What 

are their similarities? What representations do they use? What ML methods use tree structures 

for representing their model? What methods use graph or network representations? What 

methods use list structures or rule sets for representing models? 

 

5. Machine learning methods can be defined by three dimensions: type of learning data, model 

structure, and learning algorithm. Describe these aspects for each of the following methods. 

(a) k-nearest neighbor 

(b) Case-based reasoning 

(c) Decision trees 

(d) Neural networks 

(e) K-means clustering 

(f) Q-learning 

(g) Support vector machines 

 

6. Explain how machine learning can be used for the following applications. You may refer to 

existing work and discuss it. 
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(a) Optical character recognition 

(b) Predicting customer’s response to coupon mails 

(c) Speech recognition 

(d) Autonomous car driving 

(e) Clustering the types of customers of internet shopping malls 

(f) Boardgame playing (e.g., backgammon) 

(g) Helicopter control 


