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MHF #1032 — AX. SET THEOR) FLIRIDA /INT Y LN

FROBLENMS FOR CHAPTER / SPRING 2004

Frove The fg//aw/ay a/zrec//// 74@»7%6 c/é%h!fzén:
XU(Y/?Z): (XUY)H(XUZ) () A=Y= X'(Xﬂy)
¢) Xn(QvzZ)=(XnY)Uu(XaY)

g

(a

If X and Y are bolh subsels of Z /rm/ﬁ’ Yhal
@) Z-(XoY)= (Z-X)n (Z-¥) € Z-(z-X) = X
) zZ-Xny)= (Z-X)v(Z-Y)

. Find (@ {8}-& @y figll — {43
®) 8581} - {ig}] @ {Bv {2, {8}
€Y {B.i31} n {B} ) 8} - {{25
I x and ¥ are sels ) whatl are
@ U Xy © U §x,v} ) U@
) a §x3 d) n§x,v} ) ng 2

Z,qlt (X‘-: € I) ée Q 74mr/// d/ J‘ué.rd/.r a/ Z Prm/e’

thad
@ z- UXi = N (2-X;) (b)) 2-n X; = ‘UI(Z-X")
{E

cel ze?Z tef

. Lel R and S be The Jf'ndr// relalsors on W detined
é)/ a £b F a /s a mu/?é/’o/z of b

aSs i a and b has no comrmon /Iadér_
Delermine whelher or w0l K and & are
(a) retlexive (6) Symmelric (e) Fransit ve
(d) comnecled (e) anlzs- :)/mme.?’r/b ,



@

PROBLEMS FoR CHAPTER ! ¥t

7 lel A=f12} Fnumerale all 7he éz'nar/v velatsons

on A (ﬂ;}?f: Jhere are /&6 of féem)

8 Lol A= {a,8)  and B=§1,2,3]

@) How many Fonctions are Here Hom A% B 7
(b) How many of These /zxnc/zéw: are ;lyfc](/bn: ?

/ 4 (d) %a) fn’?d/)/ 74)9(//2’/?5 are %Z)’é’ 7494’44’ f/, 2} 715 ﬁ

/0.

i

/2.

6 " B % {L2f
© . R

Lel 7: X =Y be a 75/75//2717)&;4/ A and B
be swubsels of Y Prove [hal

@ o TAvB] = £ 1Al v £ /B8]

(&) f7[AnB] = £TB]n £7B]

() /7'(A-8] = #7[p1 - £7r8E]

let f:X>Y be a hnetion ard A; c y A
cach rve I . Which of te ﬁ%w/)y are Fvue

(@ F7[UA] = U FTA]
L 7 - TA] 2
6) 170 Ai] N ]

gu/ ose  fi: A-> B and g Bi £ are bolh
)n/'ec//'m fanctions. Does i1 4 flow That ;a/; A-C

musl alo be an jojective ﬁ(ncébﬂ_
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9

[ (@ Write dowun all e elewments o F 1/'#
the cetmm/atse Larerarcdy oFf sels

) Find a fvmule Sor Hie
e/emenza‘ 0/ Vn

T Ty 4

/0 7L-€.rm.r /)/ 7 onér.

2. Writle acxf each of e )0  ansoms @347/&/341
m the /ary.ua e of cet /Zieazy . For example
Nullsel Axiom . (Fx,)( Vx.)G(x2 € X;))
fxf!nxz'oma/fif s Axiom -

\ (E/XI)(V‘@)((VXQ ('xge-x, - X36X2> £

(b/)(y) (XyeXz > XgeX,)) = (X=x,)

2 Zef V=‘— ca//eazlfbn d/ a// S‘e.ZLS. Prayé‘ 7Zazl
Viee /ro er clacs .
(Hwt - Use Fhu S’e/’aava//an axromr and He
facl thatl - fxX:x¢xl /s a/p)ye’fc:./a_ffJ

4. ZéZL sz be A c/((!_f.

@ /f \54— /s & _cef /ara:/e 7%&:2‘ Jl.flc JSs a pro clzSS,
&¢) //’Jzﬂ J5 ﬂ/aryfr c/m: does /‘/75‘//4!“) jj/i,gc

)’ a sel?

S Frove %&LZL %V any 5&11 /4) OD(A) g,i/}

(M ZEZL _Z) = {AC"A-' df‘a-g : Sho&d 7%4—2/



@
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6. Use The Fuundation xrom To  Shaw Thal 7here
/s wo sel x swuch 7hal xex .
(_//l_n_f: Su/ ose X was a sel swch lhal xex.
et A = B} Show Thal A has 7o elewnen?

a such thal and=g)

7. Lef (A, <> be an ordered sel. An elewnent

/’'s said T be a wmaxiwial elewen? of A

;'/ here 1s 0 ¢ tn A w/% a< xX .
Find the swmalles? ordered serr well
(a) 5 wmaxmmal -2-/€mean" and 3 ”4;”7""”’4/4/?"”"75 )

6) 2 wmoaximal elements and 4 minimial elewents .

8. Lol (A, €y bz an ovdeved sl susth Thil
any  mon- eM//jv Skl o A Dav a swwallest
.e/é'm-é’ﬂzl, Prove tal " s aus?  be 3
/inear ar&/é’rfnj onn A.

9 [lel A be ‘1 Mdﬂ—em/ﬂ//zl sel and R be
Zhe velation on A de frned é/
a Kb i/ aeb .
() /s 1 /ﬁﬂssié/f Sor ¥ .72.'é£. /rdnsz‘ﬁb/é 4
&) Is R =« /Wét'/vf rrredlexive ?
@ | Is if /Dos:z'.é/é for R 75 be 5)/}0?)9727:'/': 3
d>) /s i/ /’0-‘—“"5/5 741’% Jo be connecled?
e /s K a/mm/: as/mmefﬂk e
2?__/ R s wrreffexive 4 2 Ra Sfor all aeA.
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PROBLEMS FOR CHAPTER 2 SPR/NG 20 gg

/. Fon A =« /f'ﬁed;’é/ grderedd S‘e/ (Z, = an ﬂ/
i nitial sezmwien? S of |L Ssuch a7
S s ow? sf He Sorm X X<af wilh ael

2. Find « //'né’aré, ordered Se/ &L ) - 4
an /'ncrea:z'nj detnetism S ) >/ Ssurcl
Tl L) 7 X fr alleas? ome xel and

Fx) < x  Sor af lbasl ove xel

3 fX/ﬁ/ﬁ/'ﬂ Né/y {ﬂj {¢}) {{¢f}} 15 w107 @ur ovdoa/

y. FProve thal A s Fransitwe if and os/y 4

aeAd = acAh.

5. Delermine wbich of T ,é/l:w/y? sHafene vl are
7L?’M§ d;eu/ aiﬁ'/c_ﬁ arne =l . - |
@) W X avd Y ar ;‘mw_r;/}"ve/ So /s An)Y
b) /F X and )y are fran;/'/i}/e) so /s XuY
{c) /F XeY amc‘/ £ir 7{74?141‘///»’{’/ Hen X js Fransitive
(/) I X'EeF awd ¥is /m?n_riA'W/ theu X /s Prauns)frve
te)| /F every elementl i X s /ran.r}//ufé’/ Then

X /s /rﬂn_r/'//}/e _ -

5. .'7'7)?4?;/‘5 That _ :
CG) /f \ﬁ /s a L.S"&Z‘ 0/ ar/l:wﬂ/f L Uﬁ ;5 P arz//hd/

6) 1 A s a nom-emply sel of sndinals, Bitw
NnA rs an ordina/




/4 ‘.
7. Recall Hal Vo was Adefrvied /h/uo//:/e;/ @
as ’/g/AJwS‘ : i = V7,

Vasr = @/n) 74)' Lach rnelo
= U 4
M EW

va’e féaf
@ VY, ic Frarnsiiive
®) xe lw = x}e l,

(c) Xe Vo = Xfogel/‘.,_

g (a) Prove 7%@ assocralive law 7%/‘ afé//'/)ﬂ/ 97)“//

(x.p)¥ = o(p-¥)
(é) V% rove The Ao [oco /'m’j a//'.s Fribi Twe Jfaw Sor M'nd/r

X (BtY) = (xXp) + (oY)

9 Shews Thal 7 74//0“)/}4/ s/d/é‘mén?{r are 'Ma/
J/M/V_S' 7‘77/‘5.
@ I o+ ¥= p+¥7 | fom  x=(3
@) If ¥>0 and o0¥=gYr @ fm o=/

J

(c) (/6+Y).oc = (po) (5. )

/0. §fﬂ4///7£v .
() (W#r2)+ & o) (a)+,z),(w+3)
() w+ w2 (d) (w+1)° w?

/7. /p’fo'-/e ’7%&-/ an d?’ﬁ/f'r)a/ O¢ /5 a /V’M'/‘/
df//'ﬂd( = X = L. ﬁ Ar Somé a"z/z)m//p,

12 Find Tar . smaflsl ordinal scpo such Hhat

(A) wr+roa= o (b)) w.o=x ) W= o .
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lel  F(AB) = sel of all bunchons fom A £ 8.
Frove thal Hor any J‘&/f? /4, 5, g C

(a) A =< F(AH

b A<B = FA.C) < F{B,C)

(c) [B] =22 = A < FA,B)
) Bsc = F@AB) =% Ff4,C)

Frove Fhat

@ PWN) = F (W, 2) (Fpmiméer 2= {a,z})
by FW,WN) = F (N, z2) A
/770!/6 //tﬂ[

@) B~ N (ﬁ: e/ of gj.no;.)
(6> R = [o,1)

ey R = FW,2) Hint: Show /%4'/ [27) % F(W,2)

Lot {2, S S be anr ;'ﬂ#m’/e 5’67&:!;4(5 d’/ or

and Fr . We Sa/ that $ansd bLas M

Suggaff it He umber of \1v s La> i

A’m"/é’ g Frove Thal

(@) 7he sa i of a/ll s€guens d/ J s dﬂ/ /¢
will fonile sm/a ol A efu,yza/éﬂ/ o N

B) the sef of Al Limite subsels of N s
671,:,70754’42‘ % N

let B(WN, W) = sel 2if all ég'ed(z’amr hom N I N
Is BV, N)= Fiw,N) 7
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6. For any cardina/ numbers K, m Y forove Hal

(a) Ktp = prk
()  (Ktp)+V = k‘%(,am})

) KF& & gk

7. For any cardinali numbers K, M, z)/pm:/ﬁ_ Hhal
(a) i/'/l e G &
b (kp) Y = k)
(c) k‘,//w:/) = KU+ k)

g For nn7 fﬂm//nﬂ/ namber k//e{) v //vl/é’ %{?Z/

@) vk = Kk*

¢) kM= kK
N N
) (ﬁ:*“)’) = M

9. .. e Fermiine 4)4/24 ;z/ e :A/A‘W/hj are Frue
(2) /a e 2 => /Fv‘*/( < K+ 2V
(b) /u<u & K>0 = KMU< VY
(¢) /M <V £ K>6 = ;:‘i£< &fﬁ

(A) M<y & K> = o e ¥

/0, LfS/ ﬂ(i ’/L)'//OW/T’? Cﬁfj/i’?ﬂl(’ o /M!cré’df?j order

X, N,
QT\O’ Mow Xo . % R N, W.o?(’

/2 7
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PROBLEMS [OF CHAPTER 5 SPRING 2004
. Evalupte (a) = = () JT (n#1)
_ neu X =73
6) > i« () 1T la+]
X EW) ' Wew,

s /4-“6/ '/::ua Se;uwce: a/ M[ :4ra’ﬁ'n¢/f <K,,,>
and (/z/,,> swch ‘/Zéaz’ £y < M, #4r each

ne N 4ul /ezé > Kk, = 5 A

nen 1 EN

3. Zef @(A)= Se/ a/ all 74'»//9 J"Mé.!‘&({r a/ﬁ.

Frove ol L A can be //')?éd'rél ordered dﬂ/
ng/’-’(ﬁ)} 72;&4- X/idj'a chosie Ana//bn-

4  foove Mal f A can be we,//—an/erf/j Kt
FA) can be [ineary ordered . | _

s.  frove 7z'af // WE  Lan 74’;44/ A éjé’&/éém 74324’
A’n/ S'-P/ZL AR 0?@-//’”&:/) e AC /5 7171/&’.

C. (2 Ffrove Zhal Ac = Dc,
b)) Frove tHal DG, — Ac,

Z (Of//bﬂﬂ/) lel /- R>pP be a 74444.:74&;»: S weh
that f(x+y) = #6)+ #0). Prove That A s
&0%7{}0“0&!5, 7 /(){) = 757_ Some aef.
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Find The reduced 751/»0 of dAzch & 7% A/Aw/hf
/PSCMd'o’sele

() a (%) a (<) .
e B <
c a

Fond all  The /o.s'wa/o-s&llx ’%af zan be ofe/reffn?éﬂ/
é/ a rraofej a’ymyd N/f/ - 2 VerirceS .

&}w'/e a{awm the <« o len a)/, Z Ma/é:::ws S /'_v;é’ﬁ/
é/ eacl, of The /oseuz/of;e/ beshid

@ x hy X (<) 7@
+}>§ ‘ it ¥
z zo z

Find « /M(A&/O" 561_— NA/éA has /”’[f"”/r/ﬁé/

nidny  mewmbers U bl wlith A wel el

2 ciided:

F;mofla 7454/5\9 /:feu/a-f@/ Dbarch neé’ﬂ/-f a
voolted &/7)’47;/1 ‘/»zi /m#ﬁx’ééy m&y verlices
Jd 7’€//€J‘en .

- lan a /;}422@ raa/”t/ y{//)?é ’)’6/}?.5{’#?// art

infinite /Dseaa{pisdﬂ?



