
 

Matdjecturjections

Defy A function f X Y is

Injective it for all Xz C X
X Xz implies fax 4 f Xa

equivalently flex FCK implies X Xz

senjective it for all y EY there is XEX
such that tox y

bijective if it's both injective and surjective

fi9

µ_
f is injective

butnot surjective

g
X y

g is not injective
but is surjective

hi X y
h is neither injective
nan surjective



i X Y

Ii's a
iative

and thus is bijective

freeing nje.fi surjections

Let fix 4
To prove f is an injection let X Xz C X and

assume X f Xz
Then prove that fax t fCXz

Alternatively assume fCx Hx and prove that
X Xz

To prove f is not an injection come up with two
distinct elements X Ya CX far which flex fad

egg It f IR IR is given by Hx 2 1
then f is injective
Let X Xz GIR and assume HX HX

Then 2 1 2 2 1 I 2x 2 2 X Xz

This G is injective
k f IR IR is given by HX X

ther f is not injective since
I f 1 but El I



To prove he is surjective let y GY and find

an appropriate X G X so that Hx y
TO prove fr is not surjective find YGY so that
Hx y for any XGX

ey It f IR IR is given by Axl 2X t I
tha f is surjective
Let ye IR Choose to be x YI
Then 4 7 2 t I

y I I

y
la f IR IR is given by Hx X

ther f is not surjective since

there is no X G IR such that
2 1

Note that we showed Hx 2 11 is both injective
and surjective so it is bijective

Functionposition
Deare Let a X y and G Y Z
The composition of h and g is a function

g of X Z defined by
got Cx gCfcx



ey f IR IR Hx X 15

g IR IR gCx X t Xt

Tha go f Cx gCfCx
gCx 15

1 572 1 15 T1

theorem Is f X Y and g Y Z are both
injective then got is injective

pI The domain of got is X
Let x c X such that x f Xz
We want to show gckx f glum
Since his injective and X Xz thx t KK
Since g is injective and tox tha

g Glx 7 g FCK which is what he wanted as

theorem 18 f X Y and g Y Z are both
injective then got is injective

PI the codomain of gof is Z

Let z GZ We need to find EX such that
gCfCx so

Since g is surjective there is YGY such that

g y 8

Since L is surjective there is X cX such that
Hx Y



Then gift xD g y 3 which is what
he wanted

Combining the previous two theorems gives us

Thee 18 f X Y and g Y Z are both

bijective then got is bijective


