Lecture 20: Injection, surjection, composition

Monday, November 7, 2016 9:06 AM

[ Theorem . Suwase X—*-)\( and Y_3_,z are +wo Punclions .

@ B gf is injechive, then + is ina‘e_cl-we.
o) ¥ gt & sugechie, Hhen g s Sur-a'e_c[‘ive.
€ B Fad g are injeckie, then gb s injecive.
@) ® f ond g ore surgeckive, then g P s surgective.
Poo . @) (e have B shis ¥ e X, Roxn—Rory = x =%,
foy =Fox) — g (Fax) =acﬁ(fx2\\

= (gP) (x) = (G

= x=% since g is injective .
) We have o show  ¥zeZ, 336\(’ qp=2. @

We knoco 3¢'P is S\AféeC‘l,‘l‘vc- So

¥YzeZ , Fxe X, (ﬁ«-ﬁ)(x)= =, ohich iwf‘(e.s
VYzeZ, JxeX , %(—?—t‘xﬂ == .

.For‘ N %ivev\ zeZ, le:L e X Le SucL ‘H«d‘l" 8(‘?00)=Z

then Y= igm eY aml 8(3):2 c\)l\rclﬁ l'm'])h'es ® .
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© We hne B shw ¥ 66X, @) op=GP o) =+ x=%.
3TN = GH ) = GO = q(For)
= Fo)=Fgy  since q is injective
=+ X =% sice F is Ingective.
) We hae fo shuo ¥zeZ, FxeX, &) o=z, which
mans g (foa) = 2 For some xeX .
We go “ne shep it atime
Sice s sureckive, or some yeY e have qup==2-
Choose such 4 and call & g, -
Sice  + s Sura'ec‘HVe, for some e X e have Foo 4.

C hoose Suclr\ X omJ cnll Ay -

R0 e have SCUO\=Z ond 'P('Xﬂ‘—'ao' Theredore
(3«4) (x,) = g (Rex)) = 9(4) = Z, as ce coished. =
Comﬂata. Su\yfose XLY and Y—a-vZ are two 1Qunc{10ns

HZ ao-‘2 iS a Lk()ecl'lon, ‘H«en'g is ina‘ccl‘fve O\ncl 8!'5 Sufa'ccl:\\le.
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J :
Coro“am(.] Sv‘n:o X——P\( and Y 45X are ‘200 -'eunc:l'lons-

I? 30-? =IX , then % is l'n-d*cc‘\’ive amcl 8 IS Swacc'['\‘ve,-
QueS‘bbn .Su‘x‘:ose. X—i?\( and Yibx are ‘L‘Loo ;eunc‘['l‘ons-
\"F 83 =I>\, Can coe conc|ucle_ 'H‘\o{'l: -f- anc‘ 3 ore bl‘a'ec‘fh\s?

Anscer . No, ove cannat- There are lofs of examr‘es. Here

©

are  Yodo :

) Let ‘Fi R—'Rz ) 'F‘(’X)= X Ei = (%,0) Cmbedolmg of R i ‘]R

[ ) 'H\-c, '7(——0\905

0\7\(} 311R2—>R , 8(9(,*3): xX f\:rua'ec‘l'lom ovito ‘H\e N—oXs
@m—l Taram&vfzu‘na Hhe
X—GXLUS - )

" Then %o‘f- =<R—-)R, (gr‘ﬂ = 8(')( 0) =X -
) Leb X =34%, Y=3a,b} e@
th=0a, g@)= gk =1.
el
“Then @ohci\ =1.

4 'S NOT Sura'ecl'fve. O\ho‘ 3 s NOT t‘na‘e, e . -

X £ X
SRR
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Definition . A Function X—e»\( is called inverdible £

Fg: YK and Fhiy—X such ft

5019—_: IX Omol ¥0h= IY . l’\\\/x\(

25

(2uch a 9 is called o letk inverse , and 3

N

Such an l\ (S Ca“eJ a ﬂgH— |'n\ler5e-\ %
ln the next lecture we will ’\)mve :

_\_heorem . -?; X—=Y is \'hVer‘\;‘\'b\e i and On\‘a i‘? + s a Bla'cc\? ion.
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