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Q1. Dynamic programming                                                                                 
 
(a) What is the basic principle of dynamic programming (DP)?                           3 marks 

 
(b) Describe briefly two DP applications in the context of string algorithms.       2 marks 

 
(c) Show how a DP solution to LCS would work for the strings 011 and 110.     5 marks  

 

 
Q2. Optimisation algorithms  
 
(a) Define the activity selection problem, and list four plausible greedy rules.   3 marks  

 
(b) What is the principle behind iterative improvement algorithms?                    3 marks  

 
(c) Define the local optima of a state-space. Describe how  

simulated annealing tries to avoid local optima.                                             4 marks  

 

 
Q3. Uninformed search  
 
(a) Why is the space complexity of depth-first search  

much better than breadth-first?                                                                      2 marks 
 

(b) Briefly describe iterative deepening search, and describe how it tries to  
get the best performance features of both breadth-first and depth-first.        4 marks  
 

(c) What is the principle behind bidirectional search?                                         2 marks  
 

(d) Describe two problem features that can cause problems  
for bidirectional search.                                                                                  2 marks  

 

 
Q4. Informed search  
 
(a) What is the difference between informed search and uninformed search?   2 marks  

 
(b) What does it mean for a heuristic to be admissible?                                      2 marks 

 
(c) Given admissible heuristics h

1 
and h

2
, what does it mean if  

h
1 
dominates h

2
? In what way will A* using h1 out-perform A* using h2?      3 marks 

 
(d) What is the principle behind Simplified Memory-bounded A*?                       3 marks  
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Q5. Game-playing 
 
(a) Describe any two approaches to dealing with incompleteness 

in the context of AI.                                                                                         2 marks  
 

(b)      What is an evaluation function in the context of game-playing algorithms?  
Give an example of a linear weighted sum as an evaluation function.          3 marks 
 

(c) Describe the operation of the minimax algorithm.                                          3 marks  
 

(d) A game-playing AI usually has to make a move within a certain time limit.  
How does iterative deepening help with this issue?                                       2 marks  

 

 
Q6. Sequential decision problems  
 
(a) What is the transition model of a sequential decision problem (SDP)?         2 marks  

 
(b) Describe the operation of the value iteration algorithm for solving SDPs.     4 marks  

 
(c) What is policy loss in the context of an SDP?  
           How it is related to the maximum error in the utilities?                                  4 marks  

 

 
Q7. Learning agents  
 
(a) What are the four basic components of a learning AI agent?                       4 marks  

 
(b) How is a decision tree constructed from a set of examples 

(i.e. ({attributes}, value) pairs)?                                                                      3 marks 
 

(c) What are the three base cases for the recursive induction algorithm 
used to construct decision trees?                                                                   3 marks  

 

 
Q8. Reinforcement learning  
 
(a) What is the difference between utility learning and Q-learning?                    2 marks  

 
(b) Describe the operational behaviour of temporal-difference learning.             3 marks  

 
(c) What is meant by exploration and exploitation in the context of learning?    2 marks  

 
(d) Compare the performance of adaptive learning and  

temporal-difference learning.                                                                         3 marks  
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Q9. Logical agents  
 
(a) Describe and illustrate with an example the main way in which  

first-order logic is more expressive than propositional logic.                          3 marks  
 

(b) What is an inference system in the context of logical agents?                       2 marks 
 

(c) What does it mean for an inference system to be sound and complete?      2 marks  
 

(d) Describe and illustrate with an example what it means  
to unify two sentences in first-order logic.                                                      3 marks  

 

 
Q10. Planning and acting  
 
(a) Describe briefly how a partial-order planner works.                                       4 marks  

 
(b) What are the two remedies when step Sk clobbers step Si?                          2 marks 

 
(c) What are the two principal ways that planning agents  

deal with uncertainty?                                                                                    4 marks  
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