EV IR

HL R A — B B R A 1 4 R

BMIRL2A=ZFR #e B B 2

RFEAWHI TOL BT Tx
L
X

L L

97

® WE 3~ THMAZRLAMBREN -

1. True or False ( st4) (4 pts each)

(a) (AU B)= p(A)U @(B). (p(A) is the set containing all the subsets of A)

(b) There are 6 subsets of A that contains exactly 2 elements where A = {Q, {a}, b, {a,b} }.

(c) Ife is an cdge of a connected graph G and G ~ {e} is connccted then G is impossible to be a tree.
(d) For a connected graph G, G has exactly one spanning tree.

(¢) If (g Ar) - pand g— —r, then p. (p, g, r are propositions.)

2. Multiple Choices (£ i®18) (4 pts each)

(a) Consider the generating function f{x) for the number of integer solutions for x;+x; + x; +x,= 12,0 <x; <6
fori=I23 andx, 23, thenfix) =@ (I +x+x+ .+ +x) (@ +x'+x"+ L +xX"+4) QU +x+x+ ..
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(b) The negationof VxVy[(x<y)— Jz{x<z<y}] is @ IxIp{x2y) »Vz{k22)Vv(2))}]
Q@IxIylx<y) »Vzf@2zviE2y)] @IxIy[x2y) »Vz(x2z2y)]
@IxTy[(x2y) A (Vi 2V (z2y))] ®IxTylx<y)a(Vz{x2zv(z2y)})] O L% I

(for (¢) ~(¢)) Consider the set of all 5-digit numbers S = { 10000, 10001, 10002, ..., 99999 },and t = 887G 5.
Let k; = number of odd integers(# $t)in S have no two digits the same(4& 18 $¢ F 48 % 7)),

ka2 = number of even integers(#® %) in S have no two digits the same, k; = number of integers in S that have the
sum of their digils (o be 9 (#7840 2 9,49 22212,10008,... % %),

(c) Whichis correct? D k; >t Q@k;=t Ok, <t.
(d) Which is correct? @ k; >t @k, =t Qky<t.
(e) Which is correct? @ k; > 500 @k3 =500 k3 <3500.

3. Find the coeflicient of x’y’Z in (%— 3y+4z-5)0 (REAEHAXTF  TURRBEREALE ) (10 pts)
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4. Provebyinduction: 1+2+ .. +n % for integer n= 1. (12 pts)
5. IfA=1{1,2,3,4}),B={a,b,c,d,e, [}, answer the following, (show your work) (14 pts)

(a) How many functions ' A --> B thatf(1)=a?
(b) How many invertible functions f: B --> B satisfying f(a) #a ?

6. s it possible to draw a loop-free connected undirected graph G = (V, E), where the degrees of the vertices
arc 1,1,2,2,2 ?7Howabout 1,1, 1, 2,27 Ifyes, show the graphs; otherwise, explain why not. (12 pts)

7. I6S={5,8, 11,14, ..., 56, 59}, how many clements must we select from S to ensure( 4%1% )that there will be

at Icast two whose sum is 70? Justify your answer to get the full credits. (12 pts)




