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Question One (17 marks):

(a) Use the merge sort to sort 3,7,8,5,9,2,4,6 [Only the tree is needed] (3 points).
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(¢) Decide whether the graphs G and H are isomorphic. Justify your answer (4 points).
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(d) Any undirected graph is tree if it satisfies two conditions, state them (2 points).
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(e) Construct a binary search tree from the words of the sentence This is your discrete mathematics
final, using alphabetical order, inserting words in the order they appear in the sentence (5

points).
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Question Two (24 marks):

(a) Considering an infinite row of dominos, illustrate the difference between mathematical
induction and strong induction. (2 points).
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(b) Using the mathematical induction, prove that 21 divides 4! + 52"~ whenever n is a positive
integer (6 points).
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(¢) The sequence of Lucas numbers is defined recursively by
o= 2,4y = L,and €, = £, 4 + £, 3, forn= 2,

i.  Find £ (2 points).
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ii. Show by induction that £3+€% + ..+ £#2=20,¢,.1+2 whenevernisa
nonnegative integer (6 points).
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iii. Write a recursive algorithm to evaluate any Lucas number (4 points).
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(d) Give a big-0 estimateof f(x) = (x + 2) log(x®* + 1) + log(x® + )4 points).r
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Question Three (22 marks):

1 06 10
(a) Consider a relation R defined by the following the adjacency matrix } 11 g 3
11 0 1

(i)  Draw the corresponding directed graph (2 points).
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(ily  Is R reflexive? Justify your answer (2 points).
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(iii)  Is R symmetric? Justify your answer (2 points).

It s not sgmmeh\‘-g as CC,b) €R while Cb,c) ?/R _

(iv)  Is R anti-symmetric? Justify your answer (2 points).
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(v)  Is R transitive? Justify your answer (2 points).
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(vi)  Find the symmetric closure on the same set (2 points).
sal
i -\ - 5
S7mmc/h\c cleure = RUR  ewhere g ,3 (4,0) \ Q‘lb) ep ZS

—% _ Bleyent °£ Q:i (aa) , (3,€) ; (ba),(b,b) L Lbd) Leia) L) L W
(C\Ia\/ (C\{b)/ (‘AI‘J):‘[ ‘pﬁg66
P ‘Sﬁw\c Cﬁdbdf? = RU 2-1; ‘RU OS(Q{ b), (a(d), (b’C)}

—




(b) Give a recursive definition of the sequence {a,},n = 0,1,2,3, - if
@ a,=2" (2 points). ]
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(c) Use the shortest path algorithm to find the length of the shortest path from A to H in the
following weighted graph (6 points).
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Question Four (12 marks):
(a) Using Kruskal’s algorithm, find the length of the minimum spanning tree on this graph (6
points). - : B
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(b) Find the truth values of P, Q, R and S making the following propositional function FALSE,
((P AR) — —IQ) - (@—->(RVYS)) (6 points)
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I enjoyed having you in my class; I wish you a good luck. |Page8




