
Suggested Answers for INF3490/INF4490 exam 2018

Question 41 (6%)
Which category of machine learning is each of the following tasks similar to? Explain why,
referring to the availability of data labels/ reinforcing feedback:

a. (2%) Training a dog by giving him snacks whenever he performs a trick

b. (2%) Memorizing the capitals of all European cities by studying an Atlas

c. (2%)  Learning to tell the difference between exotic fruits while on vacation to South 
   America, but without actually learning their names

a) This is reinforcement learning, since there is an infrequent reward telling the dog whether he did
something right.

b) This is supervised learning, since we have both training instances (countries/ maps in the Atlas)
and labels (capital names in the atlas).

c) This  is  unsupervised learning,  since  we are learning to  recognize  shapes/objects  from their
features alone - without having any labels available.

Question 42 (8%)

a. (2%) Briefly explain the main difference between Boolean logic and fuzzy logic.

b. (6%) For the following Fuzzy system, calculate the crisp output (y), when the inputs are 
(x1=0.8) and (x2=0.3). Use the center of gravity for defuzzification. Reaching the final 
equation of "center of gravity" is satisfactory, and you don't need to calculate the final 
numerical answer.

Table 1. Fuzzy rules



Figure 1. The membership Functions for input variables (x1and x2) and output variable (y).

a) The students need to realize and explain the difference between Boolean and Fuzzy logic. They
need to mention that unlike the two-valued Boolean logic, fuzzy logic is multi-valued, and it
deals with degrees of membership.

b) The goal is to see if the students can perform a simple processing in a fuzzy logic system.

First, the two input values should be fuzzified using the membership functions.

For x1=0.8: Close=0, Normal=0.4, and Far=0.6.

For x2=0.3: Close=0.25, Normal=0.5, and Far=0.

Then, the fuzzy rules should be extracted.

Rule1: X1(0) AND X2(0.25) THEN Y=Low -------> 0

Rule2: X1(0.6) AND X2(0.25) THEN Y=Average -------> 0.25

Rule3: X1(0.4) AND X2(0.25) THEN Y=High -------> 0.25

Then, the rules should be aggregated to form the total fuzzy output value.

Y(Low)=0, Y(Average)=0.25, and Y(High)=0.25



The last step is to come up with an approximation to calculate the crisp output.

It  is  not  required  to  draw  the  final  shape  of  the  fuzzy  area  (value)  and  only  having  the
approximation equation is satisfactory. The approximation is not exclusive and here is just one
of the many correct answers:

Y=(0x02+0.25x0.3+0.25x0.4+0.25x0.5+0.25x0.6+0.25x0.7+0.52x0.8+0.25x0.9+0.25x1)/
(0+0.25+0.25+0.25+0.25+0.25+0.25+0.25+0.25)

Question 43 (6%)
a. (4%) List the main steps in the k-mean clustering algorithm.

b. (2%) Briefly suggest a way to make the k-mean clustering algorithm capable of handling 
outlier data points.

a)

1.   Pick a number, k, of cluster centers (at random, do not have to be data points)

2.   Assign every data point to its nearest cluster center (e.g. using Euclidean distance)

3.   Move each cluster center to the mean of data points assigned to it

4.   Repeat steps (2) and (3) until convergence (e.g. change in cluster assignments less than a 

threshold)

b) The goal  is  to  see  if  the  students  have  a  clear  idea  about  the  performance  of  the  k-mean
clustering algorithm. One way is to replace the mean function with a median function to account
for outliers. Another way is to run the algorithm many times with different values of k and pick
k that leads to lowest error without overfitting or run algorithm from many starting points. 
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