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» 1. (20%) True / False Questions:

(1) A path is a walk in which all edges are distinct.

(2) A cycle is a closed trail with no repeated vertices.

(3) In any graph with more than one vertex, there must exist two vertices of
the same degree. '

(4) A graph is bipartite if and only if-it contains no odd cycle. .

(5) Every subgraph of a tree is a tree.

(6) If ¢ is a connected graph such that every two vertices of G are connected
by a unique path, then & must be a tree.

(7) If A is the adjacency matrix of the complete graph on five vertices labeled
by 1,2,3,4,5, then the (5,3) entry of A2 is 4.

(8) Let D be a digraph such that the indegree equals the outdegree for every
vertex of G. Then D is Eulerian.

(9) If a relation is both symmetric and transitive, then it is reflexive.

(10} Define a relation ~ on the set of all peaple in the world by a ~ b if @ and
b were born in the same year. Then ~-is an equivalence relation.

» 2. (10%) Which of the following sequence are graphical (i.e., there exists a
simple graph whose degree sequence is the one specified)? In each case, either
construct a graph, or explain why no graph exists.

(a) 3,322,111 (b)6,5,54,3,3,32,2

» 3. (10%) Let X = {{a}, {a,b},{a,b,c}, {a,b,¢,d}, {a,c}, {c,d}} and define
R={U,V):U,V € X and U C V}. Clearly, R is a partial ordering.

(a) Draw the Hasse diagram of the partial order.

(b) List all minimal, minimim, maximal, and maximum elements.

» 4. (10%) Solve the recursive formmila:

: if n <
T(n):{l‘ ifn 1

2T'(n/2) +n otherwise.
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(1) How many items are there in the expansmn of Bx+dy+2z+ 7w)m ? (A)286(B)334(C)
122 (D) 684 :

(2) How many ways can one arrange four 1°s and four -1°s so that all eight partial sums (starting
with the first summand) are nonnegative? (A) 88 (B) 64 (C) 32 (D) 14

(3) For any primitive statements p, g, r, any tautology To , and any contradiction Fo , which
statement is wrong? (A) pAg) s re~(pA gV r@)pAp— gl g L {OQ P Ve
A(pA e pvEROey Oga lvylegvr

(4) For aprescribed universe and any open statements p(x), ¢ (x) in the variable x , which statement
is wrong? (&) 3x [p(x) A g(®)] < [Ix p(x) A T g)] (B) Tx [p(x) v ¢()] < [Fx p(x) v x g(x)]
(©) Vx[pt) Aq@)] < [Vxp() A Vx g (D) [Vx p(d v Vx g(] = Vx [p(x) v g()]

(5) For any universe % and any sets 4, B € &, the complement of 4 is denoted by ~d = %2 — 4.
Suppose that we define 4 A B={xjx €4 U B Ax& 4 N B}. Which following item is equivalent
with ~(4 A B)? (A) ~4 A ~B (B) A A~B (C)~A N B (D) AU ~B

{6) Consider the following program segment, where 7, f , and kare iuféger variables.

fori==1to 20do
forj:=1toido
for k:=1tojdo
prnt (i *¥j+k)
How many times is the print statement executed in this program segment? (A) 2644 (B) 6454
(C) 1540 (D) 3654

(7} For what base do we find that 251 + 445 = 10267 (A) 12 (B) 7(C)8 (D) 10

(8) Fora, b, ¢, dE Z", which statement is wrong? (A) if ¢ = b , ged(a, b) = ged(a—b, ) (B) the
equation ax + by = ¢ has an integer solution x if and only if ged(a, b) divides ¢ (C) cd = @ and
gcd{c, d) = b if and only if Bla (D)3 a, b ala+l)(a+2) =1

(9) Let A4, B be finite sets and 14| =7, |B[= 4. How many onto functions f: 4 — B can be occurred?
(A) 8400 (B) 7640 (C) 3548 (D) 1286

(10) Let A = { a, b, ¢ }. If function/: 4 x 4 — 4, how many closed binary operations on 4 have b as
the identity? (A) 27 (B) 48 (C) 81 (D) 96

6. A (EM45)

(1) Please use the principle of mathematical induction to prove 5z < n*~10forn>7.

(2} Foranyn € 7", prove that the integers 87+ 3 and 5n + 2 are relatively prime.
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