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1. Single Choice Problems (each sub-problem: 5 points)

(1) Letn e¥N, x € Randy € R . Then the (r+1)™ item of polynomial (x+y)" (arranged in the
descending order of the powers of x) can be expressed as?

(A) [nJXn—r—lyH—l (B)[ n jxn—ryr (C)( n ]Xn—r—lyu—l (D)[nJXn—ryr
r r+1 r+1 r

(2) Let U, V be arbitrary sets, then based on the De Morgan laws we have (U N V)’ =?
AUV UV BUNV (C)UuV (DU NV

(3) Let n be an integer represented in base 10 as a sequence of t decimal digitals, i.e., d; d;
ds...d:. Then n mod 9 can be expressed as?

(A) (idiJmod 9 (B)(idijmod 3 (C)(ﬁdijmod 9 (D)(ﬁdijmod 3

i=1 i=1 i=1 i=1

(4) Assume that n is an exact power of 2, which is the solution of the recurrence relation shown
below?

2 ifn=2
I'(n)= .
{2F(n/2)+n if n=2%vk>1
(A)T(n)=2lgn (B)I'(n)=nlgn (C)I'(n)=nlglgn (D)T'(n)=nlglglgn

(5) When use a binary search algorithm to find an element in an N-element list, how many
elements in the list will be examined before the algorithm returns a failure in finding the
element?

(AN (B)logN (C)N/2 (D) log (N/2)

(6) Letk eX, n eN and r € R. Then which summation formula below is wrong?

(A) D ark = ar
k=0

n+1_a

Jr>1

o2 nN(n+1)(2n+1)
(B)k;k B

Los o nf(n+1)?
©) ;k =

(D)None
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. The edge connectivity of an undirected graph denotes the minimum number k of edges that
must be removed to disconnect the graph. For example, the edge connectivity of a tree is 1.
Accordingly, the edge connectivity of a cyclic chain of verticesis ___. (7 points)

. Visiting the tree below in postorder gives the resultA_ P
(18 points)

If we flip a coin, there is probability p that it comes up heads and probability q that it comes
up tails, where p + g = 1.0; i.e., this process have just two outcomes. If we toss the coin n
times and assume that different coin tosses are always independent. Then the chance of
obtaining exactly k tails in n tosses is . (15 points)

. The 8-bit two’s complement notation of (7)1 is (10 points)

. The harmonic numbers H;, j = 1, 2, 3,... are defined as follows:
Hi=1+1/2+13+..+1/

Show that H., 21+%, where n is a nonnegative integer. (10 points)

Given an undirected graph G = (V, E) with |V| nodes and |E| edges. To make sure that G is
connected, the value of |E| is at least . (10 points)

-2-



