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continuedfrom last timee...

fix1-I where f(m , n)
= m + n .

Question : Is f onto ? I-?
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Claimif is not 1-1

TPr: f(3, 2) = 5 = f(5,0)but (3
,
2) +(5, 0) .

See picture above
.
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Therem : Let A ,B , C

be sets

and f : A + B and g : B
+ C .

④ If f and g
are
both onto,

then got is onto

② Iff and g are
both 1-1 ,

then gof is 1-1.



③ If f andI are both

bijections (1-1 and ontol,

then got is a bijection
.

of:

① Supposef
anda are

both onto
.

Note gof : A-
C

.
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Let z - C .

Since g is
onto

C, there exists

Y - B
where g(y)

= z
.

there
exists

Sincef is outo B

XEA where
f(x) = y .

Then (gof)(x) = g(f(x)
= g(y) = z .

So
, gof is onto

[because
there exists X-A

with

190 + )(x) = z]

② Suppose f anda are

both 1-1 .



Suppose (gof)(x) = (gof)(x2)
where x , X 2 E A .

Then, g(f(x ,)) = g(f(x2))
.

Since g is
1-1 and

g(f(x , ) = g(f(x2)) ,

this implies that f(x)
= f(x)

.

Sincef is H and

f(x, = f(x) this

implies that X ,
= Xz -

so , (gof)(x,) = (gof)
(x2) .

implies that
X ,
= Xz

Thus , got is 1-1
.



③ Supposef andg are

both bijections (1-
and ontol .

By 1
,
this implies

that

got will
be onto .

By 2 , this
implies that

got will be 1-1 .

So
,
got is

a bijection.

-
-

wetalk aboutinverse functions.



Ex : Consider the following
-

function f . B

A

f (④
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O& I 729

S
f is one-to-one .

So we can create
f : C
-> A

by reversing
the arrows

f- will be well-defined
since f

is 1 - 1 and so each element

of C only has one arrow
to reverse

.
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domain (f)
= C = rangelf)

range (f)
= A = domain (f)

What is f of ?
--
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A fof
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(f' f)(v = f (f(l)
= f (k = 1

(f'f(2) = f (f(2))
= f(1729) = 2

(f of)(3)
= f (f(3)) = f " (M) = 3

Thus
,
f of = in It isA



↳i sa
C

f (e1729:



We see that

(fof(z) = z = ic
(z)

for all zEC .

-name

Ref : Let A
and B be sets

Let t :
A-B be a one-to-one

frection.
Let C = range (f) .

function
Define the

inverse
-

fi -> A
N to be

such that
f(z) = X

where f(x)
= z .



A
C

* zO f OoSo

f- O-
No is well-defined-if
becausef is one-to-one .

and only one↳There is one

arrow to reverse for
each

z in d.


