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1. You are given a set of rules: Should we buy a house or not?
R1: IF inflation is low
THEN interest rates are low  (CF=0.82)
ELSE interest rates are high  (CF =0.9)
R2: IF interest rates are high
THEN housing prices ave high  (CF=0.75)
R3: IF housing prices are high
THEN do not buy a house  (CF=0.68)
ELSE buy it (CF =0.83)
Run a backward chaining with a high inflation rate as given.
Run a forward chaining with a low inflation rate as given.

Prepare an inference tree for the backward chaining case.
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Calculate the corresponding certainty factor (CF) of your answer.
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3. In artificial neural networks (ANN) domains, error back-propagation (BP) is one of important learning
models.
(a) Please present the flowchart of error back-propagation (BP) learning algorithm.
(b} What is the main function for momentum ferm in conventional BP algorithm?
(¢) Can we normalize the outputs in the interval of [0, 1] as the sigmoid function 1/(1+e™) is utilized?
Why?
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(d) Please derive the Awy; = —p == ) for weights between output layer and hidden layer. Here,
ka

system error is defined as
P LGP 2
Z5P(dy = 0y)
where P is number of training instances. d, and o, are the desired and computed output for the pth

training instance.

4. Please use “4R” diagram or relations to describe case-based reasoning (CBR) model and also compare
with CBR with other Al system (e.g. production system) for advantages vs. disadvantages.

5. What is competitive learning? Derive the competitive learning algorithm.
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1. Use the master method to give tight asymptotic bounds for the following recurrences.
(a) T(n)=4T(n/2)+n.
(b) T(n)=4T(n/2)+n’.
(c) T()=4T(n/2)+n’,

2. lustrate the operation of BUILD-MAX-HEAP on the array A=<15,32,7.1,8,9, 26,2, 99>

3. Find an optimal parenthesization of a matrix-chain product whose sequence of dimensions is
<5,10,3,12,5,50,6>.

4. Tind a feasible solution or determine that no feasible solution exists for the following system of
difference constraints:
X -x254
Xi-Xs5<5
Xy - X4 5 -0
X3=X2< 1
X4-X1 =3
Xg-%3<5
Xq4-X5< 10
X5- X35 -4
X5~ X5 -8

5. Prove that the vertex cover problem is NP-complete.
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