topology - quiz 1 solutions & intro to classification of surfaces March 19, 2014

Part I: Write the negation of each statement.

1. Statement: There exists an elementx € Z such thatx? = 4.

Negaton: For all element s XE€ELZ it e '|'rue_-\'kad- X _754-
W/ x€2£,nt is nam%a&x =4.

2. Statement: For all elements x € ]R itis true that [x]| = 0.

Negation: There €xists x€R suchthat X ,< O.

Part II: Write the contrapositive and converse for each statement, and determine which (if any) of the
statements is true. No proofs are necessary, though proving or finding a counter-example will help if
you're not sure whether a statement is true or not.

3. Statement: If |x| = 2,then x = 2. True @
o, then b

X=-2

Contrapositive: True

\-€ no-l-b ren not o .

£ X712, then | 72 =)
1€ b Yhen a .

| ¢ )(’,Z)-l-he/\ ’xl -0

4. Statement: If f(a) = f(b),thena = b. Tru
<Note: there are no restrictions on [ other than that it is a function.>
£0)= x*
2 K} - 2
(-2)°=4:=12 JBV" 27

Contrapositive: True /.'@
1£ ab then £ 2 £(5)

£ acb, then FE) =F(b)
(-an\md X . of onchen

Part I11: Fill in the blank with =, C,or 2 to make the statement true for all sets A, B, and C.
If the two sets are equal, prove (as best you can) both subset inclusions.
If the two sets are not equal, prove the inclusion and provide a counter example for the inclusion that fails.
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5. A-BnOZ2A-B)n@U-0) Covnlexample for <
A — ® A= 3\,21]5-'5!,3_})('_: 52,3
2€ P800 PR-1%-114
2¢ (L'Q“(qu '—}i'sr\i\'g: o

C
Proot : =

Lt x€ (A-8)n(A-C). = XEA-B ond X€EA-C
XeA-B =) Xe A ad XZ B

XeAC = x€A and x€C

XE€B od x¥C S5 XE 3ol

XS A ad K& poC = XGA'CB“(‘)_

Hence (A-B)P(A-C) € A-(RnO). ©

6. AnOu@ANnB[ElAuB) n@EUC) C_‘oinlefexamele for 2
-~ A= 128 B=813,C-%2,38

&
b B3g(neC)o(Ad)- Ty VIR =113
Re(ABINACYD 2 Rt 2,5
= {1,2,3%
C C
Proo"f: —

Lot XQ(A‘\Q U(A‘\BB S %xeAnC or X€ A0
Casel: xeAnC = xeAad xe(C

XeA 3 X€AUR and xeAVC (Sine ASAVB M’)

D xe (AuQnCAuCD . AsAvC
CaseZ:XEAnR D XEAaD XED

XeA D XEALR ad XEAVC 2 XQ(P\"@” (A"Q-
Hoce (AnOv(AnB) = (AvB)n(AC). o
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7. A— (B/O_C)@(A —B)U (4 —=2C)
A@B %@6
C C

Proot : S
deeA—(BﬁCD 2 XEA od x; BnNC .

E&Bnc 5(Xe o XZ ) or (XEB wxec>or (xﬁBoJx%

XE€BaC D X¢B or X,

Case|l: xc A ond X¢R =D Xe A-B QXG(A'Q“(A'Q
Case 2: e A anp XEC D XEA-C xe(p-B)v (A-C),
Rence. A-(Bo) S (A-B) v (AC)

2: Let ye(A-8)v(A-D).FH yeA-Bor yeAC.
Case |: 3€A—6 i}SeA a«)UQB ?5¢50C_

YeA odygBaC 3 ye ABO).

Case2: yeA-C 3 yeA ad y£ C = Y¢b61C

JeA and y# 80C HYEA-(BnC).

Hoce (A-8)v(A-Q) € A—(Boc). ©

Z—meensiona.e

Clas sification of (SUr—Fd(ces

— \
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