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   CO BL 
Q.1(a) Define Laplacian Matrix of a graph. Show that Laplacian Matrix is semi-positive definite.  [5] 1 1 
Q.1(b) Explain Fiedler value and vector of a graph. Explain its importance in graph partition.   [5] 1 1 

     
     

Q.2(a) Show that transition matrix of Markov chain has eigen value “1”.  [5] 2 2 
Q.2(b) 

    
 
H means “Hidden state” and O “means Observed state” . 
 

Using  the figure above find the probability  𝑃 ቀ
ுଵ

ைଵ
ቁ .  

For the sequence of observed states O1, O2, O3 find the probability that sequence  of 
hidden states is H1, H2, H2.  

[5] 2 4 

     
     

Q.3(a) Explain the concept of “Linear Discriminant Analysis” in data analysis.  [5] 3 4 
Q.3(b) Say  𝐴 = 𝑈Σ𝑉் (S.V.D)  and    𝐴 =  ቂ 

1
0

  
0
1

 
 −1
   0

ቃ  . Find U.  [5] 3 4 

     
     

Q.4(a) Find the best fit line passing through (1,3), (2,4), (3,8), (4,9) using least square error.  [5] 4 4 
Q.4(b) Find the Newton divided interpolating polynomial through (1,0), (2,5), (3,22), (4,57). [5] 4 3 

     
     

Q.5(a) Fit the linear function y = ax + b through coordinates (1,1), (2, 4), (3,5) using Gradient 
decent method with initial approximation of a = 2.0 and b = -1 . (run only two iterations) 

[5] 5 4 

Q.5(b) Explain the mathematical concept behind “Maximum Likelihood estimation”.  [5] 5 2 
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