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» Make sive to write your NAME, ID NUMBER. and SECTION NUM-

BER {or CLASS MEETING TIME) on vour Examination book.

e Write yvour answers on the colored EXAMINATION BOOKLET; re-

serve an indepeudent page to each mdependent question 1, 2, - - 9.

e The examination consists of 9 independent questions each of which

consists of partial questions,
¢ The grade on eacli question is placed next to the question.
» The TOTAL GRADE is 100.

o N. P.and Z denote respectively the sets of narral numbers; positive

lntegers, and iutegers.

» GOOD LUCK.




4. Let the function f R x R —» R % R be dehned b

-3
H

fla y) = (247 + 3_{/3. 3t — 247

(a) Show that f is i oue-to-onue correspondence, {6 points)
(b) Find the inverse function of f. (2 points)
5. For nion e N odefine m ~ n if i — 52 is a multiple of 5.
(a) Show that ~ is an equivalence relation. (3 points)
(b} Describe the eaiivalence classes. How wany equivalence classes are
there? Justify your auswer. (7 points)
6. {a) Let B and R, be relations on a set 5. Show that (R N Ry)™ =
RN (R (5 points)
(b) Let Ry and Ry be relations on a ser S, Must Ry aud Ry be transitive
R U Ry is transitive? Justify vour answer: [f ¥es prove the statement,
otherwise give a colnter-example. (5 points)
. {a) Let f:8 = T aud g:T — " he invertible functions. Show that go f
Is mvertible and (go f}=! = [leogt . (5 points)
(b} Prove that the sequence {1.5, ... 37 .. ‘} has infinitely many terms

such that the difference between any two of them is divisible by 11, Name

yow method of proof, (5 points}




S {a) Show that '™ = O} (5 points)

(b) Cousider N x N and define the equivalence relation (m,n) ~ {(p,q) if
ne = p. Determine the partition aud the natural finetion » of N x N induced
b~ {3 points)
9. Answer by true (T) or false (F) the following TEN questions.

{2pts. each)
[f B is avelation on a set S, then RN R~ is svhuuctric,
ANVBUO) =4\ Byu(4d: O).
Az (Bel)=(daB)aC.
vetng = [n/2] = [n/2]. n € Z. where E is the set of cven integers.
The equation r +5 3 = 2 %5 2 has two solutions.

There 1s onlv ouc equivalence class for the equivalence relation in Z

defined by m = v (mod 1).

log,yn = O(log, 1)

(3! = 020},

If 50, =25, +3+ Tn. n e P. then sym = (o2

MATH 211 was FUN.




