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Example 2.3, Let f{z) ;%ﬂn Gl =27+ 35Find go f and Fog. Find (ge f)i2).
D, = (1, @ r? =S o
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& %) () - *F(j(x\): /F(X’-{,;) = = =
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2’3 = D%:R becav se RZQDF 1
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>< Example 2.4, (Composition with the Tdentity Funclion):
Let X = {a.be.d} and ¥V = {u, v, w}, and suppose f: X — Y is given by

fla)=u, flh)=v, flej=v. fldi=u

Le((Ig): X — X and Iy : Y — ¥ with Iy(2) = 7 and Iy (3) = y be identity functions. Fin@
Al of 3 R £
Ix

x 4 =X x — X Dp=x
X R(-’{“'v] a R£={u,\rj
Oz X\ (P o ¥
' _ RT‘5I\ RIT:\(
o [Fe14) R, NPe = XOX“ X ¢
L1 Fl,m) = Y 5 [(F-T,)) = (x)l v xeX
. .11"“ Re 0 Dr, = fev) MY {uv) # P
(LA s L) = foa = | @ef ) 0= fo) [ v cexX
€y b 1

Note . I °F ord { o I, Connot be defired becauie
R‘F n DI, = X0 Y = ¢
omd Ry 0Dy Y0x= ¢

"

Thearem 2,1. Composition with an Tdenrity Tonetion

Il f iz a finction [rom a set X 1o asel ¥, and Ty iz the idensity lunetion on X, and 7y is the
identiny funetion on Y, de.

I 1:.?".) =r Yre X, I i:y} =y YyeVY
Chet
Fadp=F and I-,-:f—_f_|
Taoid F li o Toonnebennn Focaeen oo vl ¥ den o0 e W7 1 s flia I i Frrueall ihad



Lel [ beoa function Teom s sel X toasel Yoo snd suppose [ has an ioverse Tunction {5 Reeall thal
FVis the function from ¥ oto X with the property that

=2 & flal=w

What happens when [ is composed with 17 Or when f~! is composed with f 7
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Example 2.5. (Exercise) Let X = {a,b.¢} and Y = {z,y.2}. Define f: X = ¥ by
fla)=2z fib)=x. [flcj=uv.
1. Draw the arrow diagraun [or [,
2. Show thal the inverse funetion (8 exists for (he funetion f.

3. Find f~! and draw the arrow diagram for 1.

4. Find anel dlraw the arrow diagrams for [ Lo [ and fo f L Compare wilh 5 and fy
0. £y f:4{ o2, (LR, 0] @ Y I
DA A @@, (5, ) ) a
b j _" - ‘: Y 7 "L
c N X z

Q@ To shes that dhe inverce funchon oA £ exists, we wil shen Thot

£ s a function, g
@O From dhe nwow diagrom 4 £ 7" we hove ot omg clewent in Y (dorwh 4’:?)
oam \v\a\.ree\ ' )-F" d \ ore.
@ Eoch elemont 1h ¥ ( domariv of ) 1‘3 mepred ony

o . v ch fex
Hence, from Qo @, £7 s & function and the ) ovse funchon 4 f exsts,

J -l (‘f’."f)()-‘ f"(f(,,.ﬂ: fle):- o
Y £ ) ¢
xo. /i’ X —~ X (-f':,{—)(b)_— ' (f) = A "(,).—;,
CFof) care £70FC) = £ = €
2 <o £ f ¥ o X s o0 Me'nﬁg furchon oa X
C .

ol ‘f“o‘F 2 Ix

v oy f Y . |

X Fof )(x) . FCF o) - F(v) = x
’ ab Y (e 4")(P= wc(f"(nﬂ = fco) =y
J c 2 (50 §7) = £ 05N - K- 2
2 ,

s fo LA Yy =Y is  an idenM;J {unchon on Y
or 'F° '( 1o I Y.
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Theorem 2.2, Composition of a Function with Tt= Tnverse

If f: X = ¥V isaone-to-ane and onto fimetion with inverse finetion £~ ¥ 3 X then

Flaf=1Iy and fofl=TI.

Example 2.6. (Exercize) Show that the following statement is true.

Theorem 2.3, The compasition of two mjective/one-to-one) fanctions is also injeetive IF £ @ X »
Y oand g: Y — Z are both one-to-one functions, then g o f is one-to-one.

Nebef £ is an n For xx,e X, W Fox) = F0,) then X=Xy
9 s 110 Fery g ey f 9(3)= 9ry,) ,then 9,72 -

donsider  (ge4 )00 = G (Fo0). N
X * Sup pole ( "F) (x\) = (ﬂ"‘P Xz.)
Ler v T € X ff %%('_FC*‘)) : 3 (.F(xa)

'Y\ae\r\
.'Le—‘(_ \a‘:‘FCX\) Oﬂd \b;:‘FCXJ/ ﬂ(»‘!) = j(u&z) .
cg) = 909D =P 87N, o fGd: foxy) = w ek, /
! [g= 1) s -

Thot 1S, (g :'F)(x‘) = (OJO‘F)CXZ) \nplies X =%, °|"°|/ hence cjwf IS ahe- %o one#

Example 2.7, (Exercise) Show that the following statement is true, /

Theorem 2.4, The composition of two surjective{onto) functions is also surjectivelonte) 1f f :
N =V and 5V = & are both onto funetions, then g o f is onto.

Neke £ ¢ onko: Le‘(\ae\(. ’:\xex) *F(x\:é.
% IS ohoT Lek 2E Z, Iyey, g(ﬂ=2‘.

Since  FIXT?Y, 8 Y52 fhen  GoF s o fun Chon

{ bet 2 ¢ Z, Aen 3_361 such Hhot %(3):2 Csince o){s onts)

Sine Y EY Coodomwin 4£) Fx € X, suchrhat £e)-y,

gow X to 2.

I.e. Giver\ 2 EZ (e,oo\owxa\\\. 4 o()p-f )/ “were exsts X ei(
such  Ahot 2 = 9(3); %({(K\) - (%J)( x)
Hence ﬁo‘P Is  onto, A

J



