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(a) (1) Show tha t m—)é-(—n—t—-)- is an integer for any n &N,

(11) Suppose thdt a,bcmnel and cla and cib Prove that clma -i— nb

(b)  Prove that the grealest common dmsor of fwo nonzero mtegers a and b 1s the least posmve
mteger d such that d ma + nb, for some mtegers m andn. -

Find the greatest common divisor d of 369 and 2 1() and express d asa hnear combmatmn of
these two mtegers B : :

(¢} Show that there are_ .znﬁnitely many :_p:fimes.
Let m be a positive in‘{eger'.'Deﬁne what is meant by saying that a is congruent to b modulo m.

(a) 1 Leta, b,c,d and m be integers such that m > 0. Show that if a = b(tnod m) and
¢ = d (mod m) then ac = bd(mod m).
(i)  If s is a solution to the linear congruence ax = b{(mod m) and s = t (mod m), then
show that t is also a solution to the congruence ax = b(mod m).
(iii)  Find all solutions in integers x to 20x = 15 {mod 65).

(b) D Find the remainder when 53 is divided by 7.
(i)  Show that 3'%°® 4 3 is divisible by 28,

{(a) State the condition that the equation ax + by = ¢ has integer solutions.

Find all integer solutions of the linear Diophantine equation 60x + 33y = 9,
Find all positive solutions (if any) to the above equation.
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Using Well-Powell algorithm, determine the number of colors you need to color the following
graph;

What is the Chromatic number? Explain your answer.

State and prove the Handshaking ler_nma for any given graph G.

For each of the following cases, draw a srmple graph havmg the given propertles or explam why
no such graph exists. . : '

(1) Six vertices with degrees 3,3.4, 4 5,5.

(i) - Six vertlces w1th degrees 1 2,2,3,4,5.

Define what is meant by saying a graph G=(V,E)is b1part1te
2
Prove that the size of a brpartzte graph of crder n is at most —

Define an Euler cycle and a Hamiltonian cycle ofa graph

What values of n for Wthh the complete bipartlte graph Kmn has . .
(1) an Euler cycle :

(i)  aHamiltonian cycle. . '

Define what is meant by saying that two graphs G; = (Vy, Ey) and G, = (V,, E;) are 1somorph1c
Determine whether each of the following pairs of graphs is isomorphic. If any pair is isomorphic,

“then write down an isomorphism and if they are not isomorphic then state an invariant property

one graph possesses but the other does not.

(i) Gq: Gy
a b c
o | o] [
f &
e d u t s



(b) State the Euler’s formula for a connected planar graph with v vertices, e edges and f faces.
Draw K 3 as a planar graph and verify the Euler’s formula.

(c) State the Kuratowski’s theorem.

Determine whether the following graph is planar or not.
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