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UNIT-I 
1) Without constructing the truth table show that (a) ሺ~ܲ ר ~ܳ ר ܴሻ ש ሺܳ ר ܴሻ ש ሺܲ ר ܴሻ ↔ ܴ     

    and (b) ሺሺܲ → ܳሻ → ܳሻ → ܲ ש ܳ                                                                                       12M 

     .                         

OR 
2) (a) Define NAND , NOR and XOR and give their truth tables.                                               6M      

    (b)Define Exclusive & inclusive disjunctions with an example                                               6M 

UNIT-II 
3) Let A be a given finite set and P(A) its power set. Let ⊆ be the inclusion relation on the       

    elements of P(A). Draw the Hass diagram of (P(A), ⊆ ) for (i) A = {a} (ii) A ={a, b} (iii) A =      

    {a, b, c} (iv) A = {a, b, c, d}                                                                                                  12M 

OR 
4) a) Show that every Homomorphic image of an Abelian group is Abelian.                              6M 

    b) The necessary and sufficient condition for a non-empty sub-set H of a Group (G,*) to be a    

        sub group is ܽ ∈ 𝐻, ܾ ∈ 𝐻 ⇒ ܽ ∗ ܾ−ଵ ∈ 𝐻                                                                           6M 

UNIT-III 
5) a) How many numbers can be formed using the digits 1, 3, 4, 5, 6, 8 and 9 if no repetitions are      

         allowed?                                                                                                                                4M 

    b) What is the co-efficient of (i) ݔଷݕ଻ in ሺݔ + ݔସ in ሺݕଶݔ ሻଵ଴? (ii)ݕ −  ሻ଺                           8Mݕʹ

OR 
6) a) Define product rule? State Binomial theorem? Define permutation?                                   6M 

    b) Prove that Inclusion – Exclusion principle for two sets A & B.                                           6M 

UNIT-IV 
7) a) Find the sequence generated by the following generating functions 

                     (i) ሺʹݔ − ͵ሻଷ          (ii) 
𝑥4ଵ−𝑥                                                                                       6M 

    b) Solve ܽ𝑛 = ܽ𝑛−ଵ + ʹܽ𝑛−ଶ, 𝑛 > ʹ with the initial condition ܽ଴ = Ͳ, ܽଵ = ͳ.                   6M           

OR 
8) a) Solve ܽ𝑛 − ͷܽ𝑛−ଵ + ͸ܽ𝑛−ଶ = ʹ𝑛, 𝑛 > ʹ with the initial condition ܽ଴ = ܽଵ = ͳ using the     

         generating function .                                                                                                             6M 

     b) Solve ܽ𝑛 − Ͷܽ𝑛−ଵ + Ͷܽ𝑛−ଶ = ʹሺ𝑛 + ͳሻ given ܽ଴ = Ͳ, ܽଵ = ͳ.                                        6M 

UNIT-V 
9) a) Explain in – degree and out – degree of a graph. Also explain about the adjacency matrix       

         representation of graphs. Illustrate with an example?                                                          8M 

    b) Give an example of a graph that has neither an Eulerian nor a Hamiltonian circuits           4M 

OR 
10) a) A graph G has 21 edges, 3 vertices of degree4 and the other vertices are of degree 3. Find            

           the number of vertices in G?                                                                                              6M 

      b) Show that in any graph the number of odd degree vertices is even.                                         6M 


