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In the prosious lecture e debined injective and surjeckive  Functions.
Today ooe. cuill explore proparties of  such Functions.

Propsition Let £ XY and q:Y—Z be o Funchions.
H+ ¥ ad g ore njective, then 30-(3 is injective.

Proot (go% cxl>={3°*) X)) == g(ﬁcxo) = 36%2)3
(Since gis injective) = Fex,y = fex,)
(She &5 injeckiv) = X =%, - B
Progosition XE» Y ad Y 2,27 e tuo funchions.
Bt ad q are surjecl'fvel +Hhen 3019 s Sura'ed'l‘vc.
Fob. e have Jo show  Im(gR) =Z. le.
VzeZ, AxeX , (3«4?)@(\=z.

. VZGZ J -]?or- Some (aeY) 3((3):2 as CA s surjec.[_(ve_.

, dince £ is sw;’eoh\:e, for some xXeX,

£ (=Y

So Q«%\(xw=3(1€cxv)=g<m=z.x . . =

2

%@srbm . X-t—vY, Y 9,% are o funchins

W’ %w? = IX ) +hen '?' IS l'na‘eoj:ive o«nJ 8 IS sura‘wl:ive.
h__a-?. We have Oercig <\>rovecl that ‘P IS injec‘ln‘vc,. Noco

e could like to Prove 3 IS Swa‘cchvc,-

Y xeX (3#) () = ]—XG’Q — 3(43(90) —
So 1Ecx)e\( is &« ”800& chace® .



Y

(_Rec:m“ , e Lo\o‘ ‘lSU 31'\060
YoeX, JyeY, Jep=x.) n

‘De-Pind:u‘gn‘ . X-‘?—PY is  called E'a'ed{'l’ve_ & s n eckive

——

amal Surdective.
—d

. We 80«3 \(_3_;)( 5 an invese of Xiv\( F

30‘?‘ =IX GHCl 'Pog =IY )
. Xi-v\( s colkd inverbile ® & has an inverse-
(Proposi":lbﬂ. It XLY is on inverbible function , "t has

O uniﬁue invevse. .
Troof Sw‘xrox Y<rX and Y—zf-rx are —two inverses

Invese o XEp N s dended B% f i): Y—X.
Proposition . X—‘E-PY s invertible = it s Eré‘cc{n\re,.
Poct. (=) For some YLX we have

%a‘P: IX — s lna&d‘lve @ — £ s
ﬂ")“’% = I\( = + i Sura‘e,chve @] b"a‘wh\& ‘
=) Claimd ¥ yeY, I xeX, To0=Y.

cPrag% 0‘-‘)- claimi I hﬁl«', then

/ ¥




—9gc \, \f‘kc[\, ren =y )
(ax"'xzex ) XF 'K;_/\‘?('x‘) =‘F‘C‘Xz)-: (d)

“The Rirst one cannet hod os £ s surjeclrl\lc. ,
ond the second ane camet hold as & is |‘n3f.c‘:|‘vc,.c|

Let Y 4aX, gup=x be the tnipne elomert
o K suchthdt Paoy=y-

So ‘Ecaﬁ‘aﬂ=tj = ~\’-93=I\(.

Clamd W fog=Ty and ¥ is a bijechion, then

gt =Ty -
Proo? + (303&3) =G°3> (Fex) = 4’-(903 =>@4) Y=
F 05 injechve
= 3.,:?=IX. =



