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rﬂﬂ 1: Explain the basics of patiern recognition & illustrate related mathematical concepts. (K2,A2). (15 Marks) i

Question 1. [10+5)
15%2]

A.  Answer any five.

i.  Whatis pattern?
{i. What is a prior probability?
jii. What do you mean by cluster analysis?
sv.  Define mcan and Covariance.
v. Define the term loss and risk.
vi. Exploin the feature and feature vector with examples.
vii. What is pattern classification?
viii,  What is unsupervised learning? Explain with an example,

B. Answer any one. [5*1]
i.  There are n bins of which the kth contains k - 1 blue balls and # - & red balls. You pick a bin at
random and remove two balls at random without replacement. Find the probability that:

» the second ball is red;
“ » the second ball is red, given that the first is red,
Choose the answer from the option given below. Show hrow you gel the answers.

(2) 1/3, 2/3 (b) 1/2, 1/3 (¢) /2,213 (d) 1/3, 1/3

ji. In an experiment, n coins are tossed, with each one showing up heads with probability p
independently of the others. Fach of the coins which shows up heads is then tossed again. What
is the probability of observing 5 heads in the second round of tosses, if we toss 15 cains in the
first round and p=0:47
(Hint: First find the mass function of the number of heads observed in the second round.)

Choose the answer from the option given below, Show frow you get the answers.

(a) 0372 {b) 0.053 () 0.0345 (d) 0.0488
l CO2 : Demonstrate supervised learning technigues and employ to solve problems, (K3) (15 Marks
Question 2. (Answer A and any one from (B and C)) [5+10]
A. Demonstrate how PCA is used for Dimensionality Reduction? 15]

B. Let wyax (%) be the state of nature for which P(@maxlx) = (Poy|x) forall i, i = Tinae
a) Show that P(@max|X) ,33-.'%.
b) Show that for the minimum-error-rate decision rule the average probability of error is
given by
P(error) = 1— [ P(@pe|%) p(x)dx.
¢) Use these two results to show that by P(error) < (¢ - 1)/
d) Describe a situation for which P(error) = =, [3+3+2+2]
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C. What types of Classification Algorithms do you know? How do you choose the optimal k in k-NN(k-
Nearest Neighbours)? What is Cross-Validation and why it is important in sup ervised learning?
[3+3+4]

CO 3: Demonstrate unsupervised learning techniques and employ to solve problems. (K3) (15 Marks)

Question 3. (Answer any one)

A.  Answer the following questions.
Demonstrate algorithmic steps of K-means algorithms.
Wliat assumptions are used for K-means?
To which category of clustering schemes does the k-means algorithm belong?
What are the [actors that influence the computational duration of this algorithms?
What is K in K-means algorithms and what is ifs significance?
What are the variants of K-means? [5+2+1+2-+3+2]
B. Answer the following questions.
a, What is Density-based Clustering?
b. Demonstrate the algorithmic steps involved in order to develop DBSCAN clustering
algorithms.
¢. How does the epsilon value effects the DBSCAN clustering algorithms?
d. List oot the advantages and disadvantages of DBSCAN Algerithm.
e. Why does there arise a need for DBSCAN when we already have other clustering Algorithms?
[24-5+3+3+2]
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CO 4: Differentiate and illustrate different feature selection methods. (K4) (5 Marks)

Question 4. (Answer any one)

A, Answer the following:

a. What Is the difference between filter and wrapper evaluation methods?

b. Can we use PCA for feature selection? Explain. [2+3]
B. Answer the following:

a. What's the diffcrence between Forward and Backward Feature Selection?

b. What is fitness function? Why it is important? [2+3]

CO 5: Explain and illustrate brief idea on Evolutionary computing. (K2) {10 Marksﬂ

Question 5. Write short notes on any two:
a. Evaluation Function
b. Mutation
¢. Recombination

CO6: Study different advance techniques & employ them in different domains to solve the problems(K3) (10 Marks)

Question 6. {Answer any one)
A. Explain artificial neural networks and its parameter optimization techniques.
B. Describe the working principle of Back-propagation learning algorithm in artificial neural networks.
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