
Q.No Question M CO BL

1 Let G = (Z10,+) be the group under addition modulo 10.

a. Determine all subgroups of G.

b. Identify which of these subgroups are cyclic.

c. Explain how Lagrange’s theorem applies to this group.

10 3 1

2 For a (6, 3) code, the generator matrix G is given below:

G =

1 0 0 1 0 1
0 1 0 1 0 0
1 1 0 0 1 1

 .

(i) Construct the parity check matrix H.

(ii) Find all codewords generated by G.

(iii) Find the minimum Hamming distance of the code.

(iv) Determine the error if the received codeword is 100011.

10 3 3

3 For the poset (A, |) where

A = {2, 3, 4, 6, 8, 12, 24}

and the relation is divisibility, find:

(a) the maximal and minimal elements

(b) the greatest and least elements

(c) the upper bounds and LUB of {3, 4}

(d) the lower bounds and GLB of {6, 12}

10 3 2

1



4 (A) Verify whether the set

H =

{[
2a b

3a+ b 3b

] ∣∣∣∣ a, b ∈ R
}

forms a subspace of the vector space M2×2(R).

(B) Let
W = {(x, y, z) ∈ R3 | x+ y + z = 0}.

Verify whether W is a subspace of R3.

5 + 5 4 2

5 Let
v1 = (1, 2, 1), v2 = (2, 3, 1), v3 = (3, 5, 2)

be vectors in R3.

(a) Determine whether the vectors v1, v2, v3 are linearly independent.

(b) If they are linearly dependent, express one of the vectors as a linear
combination of the other two.

10 4 3
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