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*01. (i) Use the principle of induction to
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values is divisible by 3.

prove that, for each integer 17 > 1, a set with n elements

ygon with » sides. Deduce that the septagon
of diagonals is twice the number of sides.

(iii} Let » be a positive integer. Find the number of positive integers with » digits,
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Sketch a diagram of G.
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finition of the graph G = G(V, E) whose adjacency matrix
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(i) Let n be a positive integer such that » > 1. Does there exist a graph G with adjacency
matrix 4 such that the sum of the diagonal elements of 4> is 77 Justify your answer.

(iii) Prove that if the vertices a and b of a graph G are joined by a path, then they are also
joined by a simple path.

04. (i) Prove that a connected graph G= G(V, E) is a tree if and only if [E(G)|= |/ (G)]|-1.

(ii) Prove that if a forest F has ¢ compenents, v vertices and e edges, thenv=c + a.

(iii) Does there exist a non—degenerate tree with exactly one vertex of degree one? Justify
your answer.

05, Solve the following difference equatioﬁs.

@) FlrtD)= 2 10n.

(i) fr+D)—m+D)f(n)=(n+D)3".
(i) F(n+3)=3f(n+2)-10 f(n+1j +24 () =0,

06. Solve the following difference equations.
(i) f(:1+2)—6f(n+1)+18f(n) =0.

() f(+2)=5f(n+)+61(n)=2""+3",

(i) f(n1+2)=10F(n+1)+25f(n) =0 given that 1) = 5 and £{2) = 100.




