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QUESTION 1. Let A = {2 3,5,7,-2,-3,-7} Define "="on AsuchVa,b € A a” = "bif and only if b = ac
for some c € Z. Then” = " is an equivalence relation on A.

(1) (5 points) Find all distinct equivalence classes of ” ="’
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(i1) (5 points) We may view "="as a subset of A x A. List all elements of

g(m) (2,2, (2,1, (4, 1) (35, (5,7%), (3.3)
/ 3).(5.5),09),3,9), (533), (2.3

QUESTION 2. Let A = {2,8,3,6, 12, 18} Define” < ”on AsuchthatVa,b € A, a” <”b ifand onlyifa = be
for some ¢ € {1,3,4,6,9}. Then” < ™ is a partial order relation on A.

(1) (5 points) Draw the Hasse diagram of ” < ™.
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(ii) (5 points) We may view "<" as a subset of A x A. List all elements of ” < ”,

={(2.0,089),(39), 3:3), (6.6), (122), (1),
(Y, (18.2),08,5), (146), (1, 18)]
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QUESTION 3. (i) (3 points) Let f : [0,00) — [I,00) such that f(z) = z? 4+ 2. Convince me that ! does not
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(ii) (S points) Let f : R — (-3, 00) such that f(z) = e® — 3. Convince me that f~! exists. Find the domain and
the co-domain of f~!, then find the equation of f~!(z).
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(iii) (S points) Let f = ; i : ? ,6/ 2 S 10 8>' Find the least positive integer, n, such that
ff=fofo---o0f=1I
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QUESTION 4. (i) (5 points) There are 1879 persons in a football stadium. Given that the age of each person

is between 20 and 23. Then there are at least m persons who are born on the same day of the week, same
month and have the same age. What is the best value of m?
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(ii) (5 points) there are 257 ODD positive integers. Then there are at least m numbers out of the given 257 odd

integers, say ay, ..., m, such that a; (mod 8) = a; (mod 8) = cdots = a,, (mod 8) . What is the best value
of m?
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QUESTION 5. (7 points)
Let A = {2,{2},3,{2,3}}. Then write down T or F

() {2,3} € P(A).

(i) {2,3} € A.

(i) {{2,3},3} € P(4)

(v) {{2,3},{3}} c P(4)

) |P(A)| =

i) {(3,2),({3},2)} € P(A x 4)

(vii) (3,{2,3}) € Ax A
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