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A 4o R s o rle '\‘\r\o.\’ O.SS\\\T‘\S Yo C\’efj

element a€A an element f£(a\€8.
\ \mqe, of a underf
(Novokion: £: A—’E)

SN

domain codomain

- The P%& of £ is the set
£(p)= {‘:(a\i O.GA'} <P .

« £ s called \v\:)t':_,c.\'lve_ (one-fo-one ) if

exery element in iks Fange is the
nage of e,x\ggk_\ﬂ one. Fo‘m\' n
iYs domain.
Equivalently : £ s injeckive if,
henener £la)= £(a), we have a=ad
« £ is called s\:r\'}eg’n\:g (onke) ¢ £(A)=T.
Ea\u\vq\ehlr\:r £1s sur)&di\lc 33
Ybe§, JaeA s.k. fla)=b
- £ s called b‘\}éd‘\\lc § r is both

'm')e,c,’r‘we and S\J\‘:)QL\-NC-



la) 1=K, fld=r Y g= )

- f gt ‘m)u,h\(c : \/
- £-\N= BV, X

X -

- £ s noX sw“)(.(.\-\\(c.'-

ex: Yece € no x€ Wit Q\x\k‘-—\.

b)) f*x—=K y fix\=%" q
= £(x)
- fa *m)odwc : J
TE xxelk, x"—(n‘\g) X
Fhen x=x'. /

- s surjechive -

V\JQ\T\/ Ixe®  s.X. f‘-'j.

le) £ito,e) = Loy ) ) tha=xE
B injeetive
T wxelow), x'=()
Fhen x=x'.

- f i surjechive :

«

Vje(_o,n)/ Ax € (o, =) sX. ¥ j



Exs: - 0\"“::‘/“ cp Qi N
20) BN =17 ) )= n-)

- £ 3 '\v'\')e,c,\"\\(e_-.

Suppase N flm), for mne ™.

Thea n-\=m-\ = n=w.
- £ 3¢ neb mr:)a\-‘\\le.i
fm)= {fn): ne NS
={n-\: ne {423, §

={owe,...5=7,, ¢ 7

16) L=, Fl)= 1Al
« £ 3s not it\:)(,(.\"\\lﬁ,!
ext “\\eT , -tz\, bo¥
Fi-1) = 1-1l= 1= €Y.
- £ is sorjeetive
Ynel,, , we fave Yhat neZ
and  Yhat ()= lnl= n.



3a) A={A,A,AA A
g= {'/ J '}
A= defined bJ

'(t:'(\'fiﬁt\le\: \:o\\\ 2N seme Color as
fop vertex of Hiav\‘j\c

x £(x)

JAN ®

2 . « £ 35 not '\r\)u‘r‘wc
N - £3s Sof:)ﬁ,c,\"\\le.

AN

JAN o




Z\a) Let X be o set arnd) YASX, define
£, PO —="P(X) \U
fAl8)=ANT ,  ¢BEPH.
For wnal chaicer o A Wil Fy be-
. in‘)e_c\-‘\\:e? (.noza £ (6= £,(Q) & (AnE): (Ar\c))
...%Nuj‘n\‘s 30 herC.--
T8 A#=X  then dxeX\A.
Then Fo(8)=ANE=A, and
(O =AN{x3 =A,
Since. ¢ #1xT, fp is nat \n')ce}cwe.
« TL A=X -\'V\CT\, Y SeP(X),
falB)= ANB= X\ §=§" .
Suppsse. 8, CePX) ond  £al8)= £o(0).
Then 8= C = (8= ()"
= =C.
Tharddore £ s ‘m‘)ah\:e.
Condusiont £ i\l be tn‘)a\rivc
if ond OV\\j & A=X.



s sodjective?  (aokes 5P, fal®) sp )
*TE A#X twn AxeXNA. Sine x£A)
we have Vet x¢ ANE, VP .
Thereboe GAE LAY, s f4 1
noY s\wsu&we. - frengeef fa)
« TE A=X then ) ¥ EePIK); we bhance
Ynar REePOO) and
falEe) = ANGEE) = XN (89=()°=§.
Theeefore §p5 s suc:)cd‘wc.
Conclugion® FA i\l e so‘r:\a‘cﬂ\lc

W ond Gv\\\j W A=X.



Leportant facke:
- LE £ A—=% s o bijeckion then \A\=iE).
* TE |a\<es) \Bl<es, and §A—=F s a funehim
e £ g ‘m\')e_d"\\(e_ W oand on\:] i

[ 3¢ <u \‘:)CC:\'\\IZ.

A few familiar definitions:

- LE f:n—F s a b‘\jak'\ovr\ then Yhe
wnwecse. function g =A s
deLrned bj the rde that, V«\]e 5,

{“K«3\=7§ & ‘}bc\’::) .

Noke: f be‘\vxj o b?:)Cd-Yov\ juomM‘CCS hat
£ s wel- defined
£ s a b“\ju\-‘mf\

-TE FEA—=% and j?\SQC Yo Yine
cmposite function qef tA=C s
defined ’Dj (TF\(X\: j({— (x\)/ Vxeh.

Note: (3o?\(A\= 3((—(1‘\\)/
but j(F(m\ * 908 in jmerq\.




Fh\a\\j:
Generalized Cartesion ?rodu A
The Cortesion ?ﬂduc’r of o cilechion of
sets {ATier is dekined bj

T A= {81 Y A c YieT, FOEA T

Exs:
) L={,27 , A=A, A=%
T A= {6, 1T=AVE : §0)eR, F(1)eR ]

[{A(RA
b1 A*B = { (ap) tacA bET

) T=WN
Tuha THN g A voeny, A, ]

cf {(&\,at,.--) ©UnelN, 0..\6'\.\’3



'5) A rrove Qmmp\‘\(m.stu\ &mMp\C‘.

T=PIRIN (6T (the sek of ol mn-emphy
sbsehs of K)

¥ SeT dfine A=S. Then
T A= {FT=>URA: VST, £()eS T,

SeT ST
Queshion: How do oo even know Maak there s
a fundhion ke ¥hig™
*The non-empiiness of the Cordestan product,
for o.t\;\\tuj o\leattons {Av{ier of
non= %p\-j el s equvalent to

Yhe RAviom ok Choice. *





