King Saud University
Departinent. of NMathematics

Final Exam in Math 151, S1-144511.
(The exam is 2-pages long)
Calculators are not allowod

Q1. (a) Without using truth tables show that (p > ¢) > p ¢ > p (3)
(b) Use induction to show that o | Hnis divisible by 3 forall 7 0. (4)
(c) Suppose a and b are integers. Use contraposition to prove that if
a® — b* = 33, then a is oven or b is even. (3)
Q2. (a) Define a velation £ on Z - {0} as o En if and only if 3nm - 0.
(1) Show that E is an oqmwlvucv relation. (3)
(i1) Find (1] and [-1]. (2
(b) Define a relation 2 on Z as Ry il and only if w2 > ¢°.
(1) Determine whether £ is vellexive, symmelric, anlisymmelric or transitive. (4)
(1) Is R a partial ordering? (Justify your answer.) (1)
Q3. (a) Show that an undirected graph with degree sequence 4 3.2, 2. [, 4= cannot. be Con-
nected if it has exactly 6 edges. (2)
(b) Find the number of vertices 1 of the complete graph &, that has 36 edges. (2)
(¢) Determine if the graphs G and H helow are isomorplic. (Justify your answer.)

1 (¢
G

(d) Is the graph G in (c) bipartite? (Justify your answer.) (1)
(e) For the graph ¢ in (¢), find a spanning tree wilh rool a;
(i) using depth-first scarchy; (1)
(i1) nsing breadth-first search. (1)
(£) Using alphabetical order, form a binary search free for (he
Mother, Father, Son. Daughter, Aunl. Uncle, Cousin. (2)
Q4. (a) Prove the following Boolean identity:

Py (2)
(b) Lot f(: Y. ) :(T/ + 2:Z) |n(' ) Iionlonn function.

(u) Slmplli‘y
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