King Saud University
Department of Mathematics

Second Midterm Iixam in Math 151, S2-14-1611.

Calculators are not allowed

Q1. (a) Let R be the relation on Z defined by: mBin < m? > n. Determine whether 17 is
reflexive, symmetric, ;1.111:is;v1i1nuutrjc‘ or transitive. (1)
(b) Let E be the relation on R defined by: wEy < % — y?* is au integer.

(i) Show that [ is au equivalence relation. (3)

(ii) Show that || = | | for every real number . (1)

(iii) Is /B in [5]? (Justify your answer.) (1)

(¢) Let P = {(a,a), (b,D), (¢c.a), (¢, ¢), (d,a), (d,d). (¢.b). (¢.c); hearclationon A= {a.b,c dc}.

(i) Represent P with a digraph. (1)

(ii) Prove that P is a partial order. (3)

(iii) 1s P a total order? (Justify your answer.) (1)

(iv) Represent I” with a Hasse diagram. (1)
Q2. (a) If n is any positive integer, then show thal a graph with 3n vertices and n edges
cannot be regular. (2)

(b) Find the number of vertices of a complete graph (V, E) with |E| = 4|V]. (2)

(¢) Find all possible values for the munber of odges of a complete bipartite graph KA, .
which has 6 vertices. (2)

(d) Determine il the graph G below is bipartite. 1l so, find a hipartite representation. (2)

a b & d

(e) Determine whether the graphs I and [ below ave isomorphic. (2)
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