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Q. No Question Marks Course 
Outcome 

(CO) 

Bloom’s 
Taxonomy 

(BL) 

1. The Cayley’s table for a group defined on the set S = { e, a, b, 
c, d, f } with respect to a binary operator * is given below. 
Determine 

 

a. A set H1 S such that < H1,* > is not a subgroup of < S,* >. 

b. A set H2  S such that < H2, * > is a subgroup of < S, * >. 

c. The left and right cosets of H2 in S. 

10 

2 BL5 

2. 

Let 

1 0 1

1 1 1

H 1 0 0

0 1 0

0 0 1

 
 
 
 
 
 
 
 

 be a parity check matrix. Determine the     

( 2, 5 ) group code function eH : B2  B5. Create the decoding 

table. What is the original message if the received message is 

11101. 

10 

2 BL5 
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3. How many integers are there between 1 and 1000 both 

inclusive, that are divisible by atleast one of the integers 2, 3, 
5 and 7. 

10 
3 BL2 

4. Find the generating function of the recurrence relation S ( n ) 
– 2 S ( n – 1 ) – 3 S ( n – 2 ) = 0, n ≥ 2, with S ( 0 ) = 3, S ( 1 ) 
= 1, and hence find its solution. 

10 
3 BL1 

5. Let n = 60, and let X be the set of all positive integers which 
are divisors of 60. Let ‘≤ ‘be the relation ‘ divisor of ‘ on X.  

a. Draw the Hasse diagram of < X, ≤ >. 

b. Find the least upper bound and greatest lower bound of       
( 2, 5  ) and ( 12, 30 ) . 

c. What is the greatest and least element of < X, ≤ >. 

10 

4 BL3 
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1.  Verify Lagrange’s theorem for the subgroup generated by 4 of the group < 𝑍17
∗  ,  ×17> 

 

2. An encoding function  𝑒: 𝐵3 → 𝐵6 is given by the generator matrix (
1    0    0     1     1     0
0    1     0    0     1     1

0     0     1     1    0     1  
) .  

a) Determine all code words generated by the matrix.  b) Find the associated parity check 

matrix H   c) Use H to decode the following received words 100100,  010100 

 

3. a)  How many positive integers between 100 and 999 inclusive 

(i) are not divisible by either 3 or 4? (ii) are divisible by 3 but not by 4? 

 

b)How many different ways are there to choose 3 donuts from the 5 varieties at a donut shop? 

Assume that there are at least 3 donuts of each variety. 

 

4.       Solve the recurrence relation 

               𝑎𝑛+2 + 3𝑎𝑛+1 + 2𝑎𝑛 = 3𝑛,   𝑛 ≥ 0, 𝑎0 = 0, 𝑎1 = 1 
 

5. Draw the Hasse diagram for the poset {𝑆30, 𝐷}, divisors of 30 under the relation divides. Hence 

or otherwise prove that it is a lattice, also  find  3 ∗ (10 ⊕ 3)  𝑎𝑛𝑑 3 ⊕ (10 ∗ 3) 
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1. (a). How many positive integers between 1000 and 9999 both inclusive that are
divisible by 5 but not by 7?

Solution:

(b). Find the least number of ways of choosing three different numbers from 1 to 10 so
that all choices have the same sum.

Solution:



[10 M] [CO: 3][BL: L2]

2. Solve the relation an−3an−1 = n where n ≥ 1 and a0 = 1 using the method of generating
functions.
Solution:

[10 M] [CO: 3][BL: L5]
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3. (i). Verify the Complemented and Distributive properties for the given lattice L.

Solution:

(ii). Let the sets S0, S1, · · ·S7 be given by S0 = {a, b, c, d, e, f} , S1 = {a, b, c, d, e}, S2 =

{a, b, c, e, f}, S3 = {a, b, c, e}, S4 = {a, b, c}, S5 = {a, b}, S6 = {a, c}, S7 = {a}. Draw
the diagram of 〈L,⊆〉 where L = {S0, S1, · · ·S7}.

Solution:

[10 M] [CO: 4][BL: L3]
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4. (i). Simplify the boolean expression c ∗ (b⊕ c) ∗ (a⊕ b⊕ c)

Solution:

c ∗ (b⊕ c) ∗ (a⊕ b⊕ c) = (c ∗ b⊕ c ∗ c) ∗ (a⊕ b⊕ c)

= (c ∗ b⊕ c) ∗ (a⊕ b⊕ c)

= c ∗ (b⊕ 1) ∗ (a⊕ b⊕ c)

= c ∗ (a⊕ b⊕ c)

= (c ∗ a)⊕ (c ∗ b)⊕ (c ∗ c)
= (c ∗ a)⊕ (c ∗ b)⊕ c

= c ∗ (a⊕ b⊕ 1)

= c ∗ (a⊕ 1)

= c ∗ 1
= c

(ii). If x⊕ y = x⊕ z and x′ ⊕ y = x′ ⊕ z, then prove that y = z.

Solution:

[10 M] [CO: 4][BL: L2]
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5. Obtain the product-of-sums canonical forms and sum-of-products canonical forms for
the expression (x⊕ z) ∗ y

Solution:

Product-of-sums canonical forms: (x⊕y⊕z)∗(x⊕y⊕z′)∗(x⊕y′⊕z)∗(x′⊕y⊕z)∗(x′⊕y⊕z′)
Similarly, sum-of-products canonical forms: (x ∗ y ∗ z′)⊕ (x′ ∗ y ∗ z)⊕ (x ∗ y ∗ z)

[10 M] [CO: 4][BL: L4]
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