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MA 387 Exam 1 February 26, 1982

Name

(20) 1. Prove that for all sets A, B and C,
Cc ANB iff (CNA U (CN B) = 9.

FVOO‘Q' SvHDOSQ C = AND ( MeThod of )avoo—Q« W e
el thow Thet 18 xelCnA)ucnBd) Mz
We get o CO'V\‘\'VO‘ dictiomn )

Suppere X & (CAA)UENB). Then, by the
debimtim of U xeCnA ov XxECND.

——

Tt X €Cn A Do by Ne &PJ;‘M»,L,; O*QB/;
ond  Comple menD x e C and Xx & ,' ;,F
Thie contvadicts C s AN . Siemalav )

VJ\V\?("L\
xXe CnNn B Nz x €C ond X € D,

a geain Contveadicts C = AND.

CDnvevbelyj S\,})F’Q;-Q kC(\A_)U(C/\ E‘):gj
ond %X & C (s\«ow x e ANDB, wWe shil show
we 301’ A Conm Tvadictimn R X ¢=A/\D) Su\a)w%
KEANB, Den by N debiatin o Covn plemenl
x e AND = AU D, M%w/ eiMen X EA
by X &€ D . By \,\7},094,,_\,/,/ X&C—_SD Ra |
X e IE\)T\MX&CH_/-\ S(c.m?i)uLCf‘-B>=/6
which vs o contyadi o, S lavly, 0

e B M™n X eCnNB s lcnB)VlenBd)= &,
J

A@as/\ A Cevrn Tvad, et m, So x € ANnD
C < AND,

—



-2-

(10) 2. Show that for all sets A and B, ABE 9(3)(&)

AP:%{{‘_‘ o b"‘7A}§. Thus, £ s a seT
ok ovdeved ‘Faws Lb,ay Soch T be B +ach,
GDCDXA) = set ot ﬁ ’Ovc‘overi }wws <b,a)

stk et b e B oand ae A,

A ¢ PlpxA)

[SY

(15) 3. Define a relation p on Z such that for all a, be Z

a pb iff a - b is divisible by 5.

Show that p is an equivalence relation and describe the equivalence

classes.
Lo Shew  ® e ersdevse suppese o @ b Prtn
d-b s divisibla %7 S N b - a N B r.’;u.né,/Q

b){ .S”, o) b Gq
2. Show 6 LIS '?"v‘a-vv\Sr?&u/l" SV}?}’OA—Q__ QGL’ g ;u{ac.
Nram Q —'b LIRN dlvfixi:afe %}7 5 _a/m(! b - € (KN C{lv:u/;,/e
by 5. 5o (@-%)+ (b—c)= a-C s divisible by 3
|ll O\ G C—
3. M o VNI N 5 .Q.(?u\vc.lf.n(a ’CI“‘J‘”’J
[OJ = }: K t X \3 divtnible !97 -Y‘}
\_‘J = %x ‘ X ~ LIS (igw‘;fia.’l? 197 5"“:{-
[ad = §x 1 x-a s dwbleb, 5
[3) = ix | x-3 3 divisible 147 5"}
[q) = (lX! X -4 13 (%%».u:i,?e -.r}; 5-‘}



(35) 4.

Suppose f :

R » R such that for each x e R, f(x) =

3 + 2x.

(a) Show f is a bijection (1-1 and onto).

1ok

ts -1 Svppere Flx)= FlX) P 3rax = 342X,
(H  — 2% = 2ax, — % = X
3\ (-; (Y OV'\TD. G‘m ¢3 & .R.I i:\!n({ % & B_ Lo &.-g-.
/\& =3+ XK, Take X = %(3-—3)'

(b) Let (0,1) =

(12)

(c) 1f g
f o g(2) and g o £(2).

teg(s)= (%)=

1)

3o & () -3(1) =

i

{x e RI0O < x < 1} . Calculate £[(0,1)] and £ 1[(0,1)].

_ < g=>+2Y
Hlonl = (2, 9) q.ﬁgm.>z

7 loyn] = (-——%) -1)
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+ 1]

‘¥‘t(0n£i

R = R such that for each x e R, g(x) = xz, calculate

S+ x4 = |
H 9
Flaw)= 3+ ax
3 (f00) = Grax)®
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(20) 5. If f< A x B, prove that f is a function iff f o f-1 ci

FvoO.Q t

Su‘a}oox £ s« Yonetion  amd <% yre foi

( show x=4). Thn by The defintion ot o o
Thee 15 o 2 svelh el <x, 2D G'P-' 3 <“-,’5’76‘t.
Py N defimtiom ok -?"J dx,2ref"— <axoed,

B"

Swnee § s -Cmchm/ L2,x7, £2,4)ef — x= g
convevbel\/’ S b pose ¥0-§'l_c,,t,& o
<47, 4x,27 € £ (show g = z), By )\i_"
debmtiom ok 87 lgy e b o <ot
<Y, %7 € £ and <y, 2y eh imphies
Lyg,2re Kok™ . By hypenee, foble 4p,
43,27Q Lo which implies g = &



