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LecTvRe ] : SeT Tueory @

b Set is a ﬁnb«mo&wa SN. elements
We wete X S To mean X is an element of S

Um.ﬁw Q = ._ = u3m+< Set = sot ?}.TE:N_ 2o elementy \\ .Tn.m Set E:.?.S?m one n_.n:;ﬁfm...ﬁ

j
N=1a3 e} = naturd #4 = N._. nxbn?\\mmn

N .Tu +_. ._m & \ ..Nﬂ ..gm. | :.\ - ___.a%m,um&. r...br%\n\wb &
N, = {81,33..,n] = nctaed g4 from [ 40 1,
Q = {£[ 23 Z ad 2#0] = ratind #/

R = A..ookoovﬂ Tn \ X o qnpm#.wﬂﬂmu.b#nh

i

i

C = {a+ib|a,be R and "= 21 ] = mplax #

Z,, = T__ 33, ... w = fon-negatile integens

La,b]

1l

.*Xm_ﬁN_ memﬁuu = nﬁu.ﬂn__ ..J._.n__.c.._..m aﬁ?....._ P.mdr
(o, b) {%e R| a<x<bf= optninkrvd frony ot b
ﬁpa 00) *X. € R — X2 w whervd feom @ o m.._..?.?“fv , Q induded

(a,o0) = IxeR| x> al = nteced from 4+ o, & excluded = open iat, fram a + oo,
h.FJ Ln,.}z ﬁlo_u\n..._ P)h. mlﬂnﬂmy H:.‘Ju.\?__.x.w.m alse Hn:vu el ﬁn: m_.w

i



am.ﬁw I _P..m oce Sefr then A ir subret of B our fext wriler @
ond wt wrike AS @ iff xe A implies X€ B, ARCB in plaw of ASO

_.N-n. b.m m and )*Q ;m&n\._ s é E....H_ﬁn b m..”&.v 9:& H__._.q 3 is \W.wunﬂ L...Fm.nﬁr !nmw

When +we Sefr have fAe same elementsr fhen we fa 8
n 7 .
r\r?.a sty e mukm..,_m A=B iff Xeph & xe B. gq %

am.im?.dm:m.u even and DL_Q. nr.mﬂ¢m\.__.
dlﬁ\ O.N = Mv.x. _ X € NNM = fef _u\ even ...r*m%né.
[+ 3Z = {ax+| | X€ Z] = sef of odd iafegecs

Bobh A7 and [+ 32 oace fubsetr of Z.
Pod + ¥ 32 AZ fhon 2 = 2X Foe somyg X € £ ond W eZ . 3=2xs &

Yo by definition of subiekt ¥Z S Zy —

H% % € |+ 74 \_\Tws Adx & Z s.t. 3 = 2X+ [ gzl Obrerve ax+| € Z
hen % € 1+2 2 implies 2 € Z oand e ..m.u:u:..c‘ _+ AZ <= AlNJn\

th&ﬂ.u:\"%ut*ﬁ e nvnﬁdom& gh.hm *U%\\n{! Nn:l _30.\\
SN, ENE Z,, €S ZcsQcsk=C

(0,) € [o,)€ [o,) € [0,00) € R howerer [0,) % (o1]
(e,1] & Lo,0)



C= 4_
3&\ For sefe A nwu A=08 i AcB and Qm&blr Seds are nm‘c&& - @

we Cfaa demsnrtreta
tach iy o Jubed of

Proof : m.cwm.ur A=8 fhen X€AS X @ Are u.Tr.m_,‘.\. dowb le — wataiament
Ahus Xe A Xe B and M..M_mm .uuU;vAml.wu__ s A B and mvln-b.

Sy

hu;ﬂnxhe@x Suppose AcB und BEA. If xeA 4hen sinee AS B we have X €8,
hi_rn;.:.h.«... _rm X E m dthen sihce m.n,.b we have X.m). \_\rn:.moan\ ._hE.

cach X wt havt Xe A > xeB oand by det®™ A= 8.,

Commert : when \s,..::..\_% .?Sn\m}% which reems obvione 1 of D..\nﬁ&
_.3.30\{ v avinae yowr aundien ce m..ﬂn\ That yoew c:&n\.n‘\s\.u\
\1...# &n._my-m:.._?__ in VJe and  Aow *ﬁn.w uﬂ_ o \‘ﬂﬁ m..%...w n-\ ‘\xh ‘G\&:\.

E_....*...G Ha relevant definition alena s half He proof.

.wob)n .-..-._.f.vp ! “_cﬁ.m

d&*..u\m.m ¥ is o rset Yun %AN; ir tha Set of oS subrefr of M...
We el P(X) dhe power ST of X, &

Ge T and XexXx

Examps: X = 1,2} was P(X)={F 1] {2] {42/]
Y= {abe] he P(Y)= *nﬁ {a) 8] {c} {4, b] 1o e}, 14 2 4,6 c]f
Coan yow Sea  ony wri.n__,: o Aha B of Sfubredr in ﬁnvmwyu



Ser OPERATIONS

Av B
Ang
A-B
Aag

e
=

—
R

@mﬁw _.m+1 A, B be sets +Hheon define

,ﬂx— xehA or xe€ m.,.swu ualun of A g3
ﬁ.vn _ XeEA oand X € m.w = interrechin of A m_ G
{%x | XeA ud X¢ Bf= ANG = Sef ditfecen

(A - mvC Twl.p. = Symmaetiic difference
=%

H.m.. X s c...:_Jc:mﬂ._.L sot  and € XK \1/..5) P .I. = Mlbr

?3%?3?.& of A in

AvVE

r..'m

AnB A- 18 AbB

@\ @ (6o

Rl

a.beve

ConsectwrE : AVEB = npbmvcﬁbbg hH ?an_. this from leahung
pittuwves

PRoPERT \ES

For sets T, C whith wre fubsefr of
4 ....:..dnlrh st N

?La\ If ANg= ﬁ Hhn AL B ace L_.&o_.i.m—

(a.) ?c? X aC An (BucC) = tng)vlAnC) W dictrybobive \uosr
(b)) ANA = ¢& e.) Av(Bac) = (Ava)a (AVC)

©) R = A £) A= (00) = (8-8) (8=C) 1y Margors Lo
(h) A-B8=R0T® ) A-1(8ac) = A-B)V(A-C) L

Remarh : ot A= Z +hen De E:ur:w Lowwry Amﬂm =Bu



CSetecr PRocer ¢F Ser O0PEAAN~ PROPERTIES

(b.) CLam: Aq A=¢ |

NF* X e __bf:...ﬁ.. Ahen Mn_mb. and Xe A, Thw X ir ua\m. and X ir net sn \_
Thir ir & teatendicivy  Aeau m X € AN A which shews bDMHK

(d) ccam: An (Bvc) = (AnB)u(Anc)
Objerve X @ ANLBUE) meansr X € A ond Xe BUC. But, alo nete
\3)?» X € BUL means Xe 3 or X€ C, Thuws X e R and x €0 OR

Xe A and e C. _\PcSn. X.n_p.}w or X € ANnC, hnaaﬁwt.ﬁ?tu\_
xe (AaB)vu (anc). Theredse, An(BUC) £ (An B)U(AnC)y

N\-.ﬁ. X € AP.)_ _W\_.\.Hh__.s_ _ﬁw. Aﬂ..n.: x e ANB or X € An C ?u Qmo%ﬂ of vnien,
Thwe Xe A and xeB o XefA and XE C wq def o iaterredin.

Hina X €A anl XeEB sor XE C whith meany XeA and ..Xm e
#hvs, X e AN (BUC) and we've shiwn (AnB)u (Anc) < An (Buc), .

Ih ne___._n?:ms.. Jinw wt'lve Sheorn &ns&.«b\nh)?_..a:ﬁ\% with X and X4 fha
L An lBuc) = (AaB) v (AnC),

Rermerh : pechege P




Proksr tonfinved :

For every X
(d.) X e An (vc) & Xe A and X e BUC

& xe A pzhh\..nmm o P& ﬁy
Aﬂu@nm? ot Xmmv or hxmmf p.&_xmﬁp

& X e AnB  or x € AncC
& X € (AnB) v (Anc),

Thwe An (Buc) = (AnB)v (Anc) as fhey hoave Hha tuma e lernemtr

21 Clam: A-B = ANnB
Let xe A-B 4htn X e A ad X& B by dehndiia o A-B,
Then X ¢ B implis X € & by dehntin of emplement of 8.
Thae X EA av XEB = XE An B, \\rn\a._az_, blmm.bamm...

!

BEBESS

Let X € AnB Ahen X €A amd X € 8 ,w(._.hx.mm. means X & (3
S0 X e A and XE€B henu Xé A-B and we've shown AnB € A-B.
(onctuding, A-B EANE ard ANEE A-0 - A-B = ANG.,




SET QPERATIoNS FoR T\L.;_____ENH oF Jerr @

ﬁ@m%“b \%3&.\“ .m..am. ﬁﬂl«&. ...\.__omox_mo\ ..mﬂ .Hl s nt\\ﬂb\.;r h\ .hn\\.._‘ bh. Such \\“:lx. __..m..N.
Cbm" NX\VAMP. ._hu__......-!.ﬁ mm.ﬂ.\

i€l
\ .OH A, = AX\Xm Ri e every mmh\
1
we abbravink b JA; and () Al when EE\MW\ ir cleor . Rlre -
Ke T=/N we vee nvhhin U A = A; and [) b..u.D A;
L€ N L= i €N i =t
mvnr.gwrb” .. S oo -
(L) IT=N, A =1[-4,4] giu mc [-4,41=R & N 441=u]
@) T= (o], Ar= (X R) g U CRA)= 0 ¢ N CRA)= 0]
rr.ll. “yn — ful.Mu\I\\
infiacke vaion of MAnde
open inferveds inderre diom of
ir open infuved gpen (hikivelo

ic clued st 6]
(THESE CommeNT zoa FurvRE VS

AFTER W€ TaLK @ABuT ToPoLOSY
LaTER...)



PRopeATIEs ©oF SET OPeRATInr on Famivier oF Jerz (&)

Y Lot {Ai [ieL] be indixed famil, of tubects of B and sppze 6 XN

(o) BU (N A) = () BUA |
b D_w._..:_wc?{n —u_..d_umﬂ.T/ma
(b.) 8n (v y._w U B8n A,

) g-na = UB-A)

) 8 = VA =NI(8-4) De 25%(:* Lo

ey,

ﬁm.v N A: = U M_'./l"
Prooks Tl prove (C.) fo beyin, ¥ (needs foma

| e nnn
xmmuap..nﬂux,mmixmsph\w exp [aining )
S X e B ond Xkbfﬂ.vaqhugmm.ﬁ.
&= Xmﬁml.}; for Joma €L

& x e UB-A) fB-0A = UEB-A;)
ar Ahey hove ¥he JSane n:.:a«?&ﬂ..\\

¥ Noadu Xm N A; means mep for M VT G HZ_QF_...“.}__._.
Thwg  Ahtre iy ok leost ome {eT foc  whioh Xﬂ\ p.r.

I lene Aa othe poct doe homewich, Hist, @) and (£) hllon eatily hom €, (d)



CARTESIAN PRepuer of Sets @

We may wasckract ocdeced pairy  (9,6) = unu .mnam.a.\ F we wish, Tha
net —eflect is fhak hr (a,b) =(¢,d) we need a=c and b=d.
mn:n\n\@m«_x (e, , 02 , ---, D.:v = :u: _‘un.__ Sy bn ) i a; = T_. (m.....rﬂx--wﬁ.

We suw (00,82, .. a1) is  an “n- tople” Tl leave He carefid
Con sfruchion to o differat omrga, Welll ossuna thi HuP_‘.PQ__‘.er Mebieg Lenf<.

m@mﬁw\_ Ax B = ._ (a,b) | e A and be 8)= (AeTerian PReVT 0F AT O
J »

X A; = A xA, x-x A, = »Cn:vﬁ.l Xn ) _ X; € A, (ouilau\
L=

"
When A = .Pu..u.. ez By, we weite VA_. ?M = D,.s
/l\\'l’la-\\.)l\ —

\
PRoPERTIES + Alfvaa ABC D o setz, //mn:_.,car t +npr::¥:4

(=) Ax (Buc) n%u@x&c?xb}x?uﬁ}v # (Axp)xA

(%, (%2) vi. ((xv),2)
b = B)n (AXC v ’
(b) AX (8nc) cunx u ( ) but, & is cncL.r._ bwr LI m

mﬂ.u ..ﬁv/ > & = R w +.U ﬂu‘.rr___n \i)_nr. _nr-.._._r_.?ﬁ*_ﬁo}_..
(3) (x8)n(cxp) = (ANC)x(B0D) 1 3 1 weive (xy,2) @ AKA,

L
(e) (Axs)u(cxp) = (Av C) > (BUD) Ax C
>
—— —>

c
B
| A



(Avc)x (8ub)

1§ LARGEA THAN

(Ax8) U (cxD)

VISVALIZATIen  oF ?#@ub (cxD) = (B\n ﬁvkm@b.&

D CxD
] P R 4
oA s Cecison
@ wa:. S
]
—— ey >
ﬁ A p T

h_n.n__._ﬂ\h : Pnp "\

end (Ax@)N(CxD) =&
M Sl C = — So Fhe interrecrin \u:\,«.‘@
A vacvewly illvitretad hunt



