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Q.1(a) Let  and the relation . Investigate the relation 
for reflexive, symmetric or transitive.                                                 BT4    CO1 

[2] 

Q.1(b) A computer company receives 40 applications for a job of programmers. Among them 25 knew JAVA, 
28 knew ORACLE, and 7 did not know any of the languages. How many of them knew both the 
languages?                                                             BT3            CO1 

[3] 

Q.1(c) Find how many different arrangements can be made with the letters of the word ‘MATHEMATICS’. 
 
How many integer solutions are there in , subject to the constraints 

                                                          BT3             CO1 

[5] 

   
   

Q.2(a) Solve the recurrence relation , where , using 
characteristic equation method.                       BT3         CO4 

[2] 

Q.2(b) Find the particular solution of the recurrence relation         BT1 CO4 [3] 
Q.2(c) Using generating function method, solve the recurrence relation , with 

initial condition .                     BT3   CO4 

[5] 

   
   

Q.3(a) Show that  with the following composition table is a Group. 

                                                                             BT3      CO4 
 

[5] 

Q.3(b) Find all the subgroups of the above group.                                          BT1     CO4 [3] 
Q.3(c) State Lagrange’s theorem for subgroups.                                            BT1         CO4 [2] 

   
   

Q.4(a) Define Chromatic number of a graph.                                                  BT1     CO5 [2] 
Q.4(b) 

 
Compute the Chromatic number of the above graph.                                  BT3     CO5 

[3] 
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Q.4(c) Compute the chromatic number of the following graphs.                                          BT3  CO5 

(a) 
 

 

(b) 

 

[5] 

   
   

Q.5(a) A simple graph  has 10 vertices and 21 edges. Compute the total number of edges in the 

compliment graph                                                BT3         CO5                                            

[2] 

Q.5(b) Let  be a graph with  vertices which is isomorphic to its compliment. Show that either  
or .                                                                   BT3     CO5 

 [3] 

Q.5(c) 

 
Show that  are isomorphic graphs. 
Show that  are not isomorphic graphs.                                                 BT3 CO5 

[5] 
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