Math 108, Fall 2013.

Nov. 22, 2013.
MIDTERM EXAM 1}
NAME(print in CAPITAL letters, first name first): K EX
NAME(sign):
ID#:

Instructions: Each of the 5 problems has equal worth. Read each question carefully and answer it
in the space provided. YOU MUST SHOW ALL YOUR WORK AND FULLY JUSTIFY YOUR AN-
SWERS TO RECEIVE FULL CREDIT. Clarity of your solutions may be a factor when determining
credit. Calculators, books or notes are not allowed. The proctor has been directed not to answer any
interpretation questions.

Make sure that you have a total of 6 pages (including this one) with 5 problems.
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1. For each of the following sets A and relations R on A, answer the following questions.

(a) A= {1,2,3,4}, R = {(1,1), (1,2),(1,3),(2,1),(2,2),(3,1),(3,3), (4,4)}. YoadB gt -ditdrbtity
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Is R eﬂexive? \CM)
Is R symmetric? “(, 4 '
Is R transitive? WNo, CZ/ /1) é‘?\ o C 4) 2—4} € R 5 bm)‘” (g/ 2‘) Q{R '

(b) A=N={1,2,3,...}, zRy if and only if z + 1 < vy. ¥fefdailageters,

Is R reflexive? "
s Rreflexive? ;) CA/A> Z R , oo 1+4 >4, ‘

Is R symmetric? NO‘ (‘“;1)6 R <U Av h _42>) ‘o\A)‘ CZ/ 1) @/,2 .
' Car 241 >4)

Is R transitive? N o, | l‘g’ X+l = Y o d Y+ é.—%‘) -+l
X+l £ 24 g4,

() 4= {1,234}, R = {(1,1),(1,2),(2,1),(2,2),(3,3), (4,4)}. Yebpisdpaitogizeriauii-rYor

Is R reflexive? \{

Is R symmetric? e

Is R transitive? \C‘A .



2. For each of the following sets A and relations R on A, first answer the question: is R a function
from A to A? If the answer is yes, also determine whether the function is one-to-one and whether it

is onto.
(a) A={1,2,3,4}, R={(1,1),(1,2),(1,3),(2,1),(2,2),(3,1),(3,3), (4,4)}.
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(b) A=N={1,2,3,...}, zRy if and only if (x—-2)% = (y — 2)2.
'_\\_)3. (i,i> eR omd (4 3e R, do wo &ua,uww
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() A=1{1,2,3,4}, R={(1,2),(2,1),(3,3), (4,4)}.
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(d) A= {17 2, 374}7 R= {(1> 2)7 (272)) (3’3)7 (4?4)}
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3. Define the relation R on R xR as follows: (z,y)R(a, b) if and only if y—z% = b—a2. Prove that this
Is an equivalence relation and describe the resulting partition. In particular, sketch the equivalence
classes of (0,0), (1,0), and (1,2). (To show that R is an equivalence relation, you may use any method

we covered in the lecture.) M -2 (X,v) - 3 ‘XL ) #‘. gx/R - R ,
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4. Assume A, B, and C are arbitrary sets and f : A — B and g : B — C are arbitrary functions. For
each statement below, prove it or provide a counterexample.
(a) Prove: If g o f is onto, then g is onto.
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(b) Give a counterexample: Converse of (a).
Conveae! 4 oo = Jodb oo,
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(c) Prove: If f and g are both one-to-one, then g o f is one-to-one.

A coune C%q@}{x,) =<Js-$») (.XL) A L X1, X, €A,
“Thon 6(,(;()(:)) = 6(‘46@)). A 6 i o —fo—ot =
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X = X‘ﬂ 3
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5. Assume A and B are arbitrary sets, that C C A, D C A, E C B, F C B are arbitrary subsets,
and that f : A — B is an arbitrary function. For each statement below, prove it or provide a
counterexample.
(a) Prove: If C C D, then f(C) C f(D).
Talw ye £ (), W wed v proe ye £ D
MLM@H an x € C do w ﬂe“f“() %

Haw XéD/ anmd &2 35.(’(9\)

(b) Prove: f"YENF) = f~YE)n f~Y(F).
ye T (ENF) & 360€ENF
&S (H60e) A (260 eF)
& (x e£CEN) N (x € £7(F)

& xe '@ N _{"/(F)

(c) Give a counterexample: If E # §, then f~1(E) +# 0.
n
l v — .2 E = ‘S.g’b ?é 9/
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+ 3

(d) Give a counterexample: FHf(e) co.
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