TEAZ 101 BEEWER HIHE BERES

RV IEERR

homdm mu 1 T e MERS LES VA E IR |
OFTHERETTHHESR
Notation:
z* The set of positive integers
R The set of patural numbers (including 0)
(FeG)x) The composition of two functions Fix) and 6{x)
ged(a, b) The greatest commaon divisor of iwo positive integers a and b
5nT The intersection of two sets § and T
SuT I'he union of two sets § and T
s The complement of a set §

— M (BHBSg #T04)

l. Let F:H =M, Fix)= _[:{Elyz +6y)dy,and G:H =N, Glx)=x%
A, Is Flx) a one-to-one correspondence function? {yes or na)
B. Is (FeG}x) an onto function’ {¥es or no)

2. Forabinary relation R = { (sy.5;) | 51, 5; € 2%, ged(sy, 52) = 1},
A. Is R areflexive hinary relation? __ (vesorno)
B. Is R asymmetric hinary relation? (ves or no)

L Lee S={xeZ'|x=8pcdlx,x+10)=1} and T={x€Z* |x<9%x=17 (mod 4} ).
A. The powersetof § 1 o
B. The Cartesian product of § and T,ie §=T,is ;

4. For a complete undirected graph G with total n vertices (n € Z*, n = 2),
[Note: Use the common notation of permutations /combinations, and do not need 1o compute the
real values. |
A. The number of edges in ¢ i g
B. The number of different sub-graphs, with exactly n vertices, in § is _
€. For n =4, the 1otal number of different sub-graphs in & is

5. Foracomplete n-ary tree T ofheight h (n,h € Z%, n = 2),
A. The number of vertices in T 1s

B. The number ofedgesin T is

t.  Consider the following undirected graph @

The connected components in ¢ are
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7. Consider a set of poker cards (total 52 cards, with 4 suits {spades, hearts, diamonds, clubs] and
13 cards in each sunt [2,3,...,10, jack, queen, king, ace}). One person sequentially draws 13 cards
from this set of cards, i.e. he draws the 13 cards one by one, and never puts the drawn card back. If
each card is equally likely to be drawn,

[Note: Use the common notation of permutations /combinations, and do not need to compute the
real values. |

A. The probability that the drawn cards contain exactly one queen is

B. The probability that the drawn cards contain at least three kings is

=-MEE (SFMI55 0 #£304)

1. Let P, @, and R denote differem sets. Prove that (PN @IU(@nR)NQU(PNR) and
@ N (PUR) are equivalent using set equivalence laws.
[Hint: Fortwosets § and 7, SUSNT) =35 and SN (SUT) =5 (absorption laws).]

2, Consider a 2D color image of resolution m = n. Each pixel in the image contains four channels
{red, green, blue, and alpha), while the value of each channel is an unsigned 8-bit integer. How
many different results can this image represent? Please explain your answer in detail.

[Note: Use the common notation of permutations/combinations, and do not need to compute the

real values.]
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