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Solve the recurrence relation: hy = —6hy,_, — Ohp_g, ho=2,hy =9.
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Given the following relations on the set {1,2,3,4},
Ri= {(1,1),(22),(3,3), (4,4}
Ry= {(1,1).(1,2),(2,1),(2,2),(3,3), (4,4)}
Ry= {(1,1),(1,2),(1,4),(2,2),(2,4),(3.3), (4,1), (4,2), (4,9)}

(a) Roand Ry are transitive

(c) Ry is symmetric but not transitive
(d) None of the above solutions
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(a) Solve the recurrence relation: fin = %o 1 +3hug, ho="7,hy = 1.
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9. Prove by induction that 1%+ 2° -
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Question 1. Part 1.1 [5 marks] Prove by mathematical induction that for all pe

L U SO 1 _ _n
13735 5.7 Cn-D@a+1) ~ 2+1

Answer: Base case: we have

50 the statement holds for n = 1. [1 mark]
Tnduction hypothesis: assume the statement holds for some & > 1. [1 mark]
Inductive step: By the induction hypothesis, we have for n.= k +1,

1 1
o DER T D T ERT D -DEETD T

k 1
Tl @I DEET )
k(2K +3) +1

@k + 12k +3)

@k +1)(k+1)

= D@y 2wkl
k+1
2k +3

[1 mark]

So the statement is true by the principle of mathematical induction.
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Given the adjacency matrix

draw its corresponding graph.
Answer
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0,

(ii) (a) reflexive: loops on every vertex
(b) symmetric: all loops in pairs

(¢) transitive: no, can go from 1 — 0 — 3 but not 1 — 3.

. not equivalence relation.




