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SECTION A
Each question will carry 5 marks
S. No. | Question CcO
QL.

Find the minimal, maximal, greatest and least elements of the following poset (S,|), CcO3
(i.e. the relation | as divisibility)
S ={2,3,5,30,60,120,180,360}

Q2 “Set of all even integers with respect to addition forms a group”. The statement is true

or false. CO5
Q3 Consider the following relation a set A = {1,2,3,4,5,6},
R =1{(1,1),(22),(3,3),(44),(1,3),(3,1),(56),(6,5)}
Cco1
Write only whether or not R is reflexive, symmetric, antisymmetric and transitive.
Q4 Define tautology and contradiction.
CO2
Q5 Define order of a group. Hence state the Lagrange theorem. CO5
Q6 A tree has two vertices of degree 2, one vertex of degree 3 and three vertices of degree
4. How many vertices of degree 1 does it have? CoO4
SECTION B
Each question will carry 10 marks
S. No. | Question
CO

Q7 Using mathematical induction , show that

3" >n? for n> 2 Co1




Q8

Consider the set A = {{2}, {4},{6},{2,4},{6,4}, {2,4,6}}. Draw the Hasse diagram of

COos3
A under the set inclusion relation "c". Hence Find GLB and LUB (if exists)
Q9 Determine the validity of the following argument:
Either I will pass the examination, or, | will not graduate.
If I do not graduate, then I will go to Canada.
| failed.
CcO2
Thus, 1 will go to Canada.
Q10 Solve the following recurrence relation
a,—4a,,+4a_,=(n +1)2 , givena,=1a =1. co1
11
Let M, (Z) be the ring of all 2 x 2 matrices over the integers and
_ a a+b cO5
{R = [a+b N | abezy.
Prove or disprove that R is a sub-ring of M, (Z).
SECTIONC
Each question carries 20 marks
Q12 a. Using the decomposition theorem, determine the chromatic polynomial, and
hence the chromatic number of the graph as shown below.
a b
X ]
- R | co4
¢ . . (




b. Determine the minimal spanning tree of the weighted graph using Prim’s
algorithm




