
 

Lecture
Last time image pre image

injective surjective

f X Y
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pre images
For yet

f Cy xeX ft y

injective means

For all
yey Fly has at

most one

element

surjective
For all
yey Fly has at

one

element
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Answer is b

f surjective 77 Yes
For ally
F g has at least one elem



Is it injective Yes

Graphically injectivity Isurjectivity
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Different ways of saying
injectivity

and sarjectivity

Question

f X Y surjective
a Aye't VEX flaky

66 Hye't Fxex tacky
2640 e

Bye't Kaex flirty
d
yeY Hex THY

b For all yeY
There exists XEX

fCx 4
There exists XEXc

For all
y c Y X

fCx 4



F X Y injective

32 a Ky ftp.ffqj
58 the Hy x y
149

de
x y flat fly

50 0 x y f Ffly

a if x
y then fled 141 X
true for all functions

anyway
b if fCxS Hy then x

y

Mof

d contrapositive
Got surjective injective



Prove that for

F IR IR

f Cx x2 is injective
Fada

V
injective

Proofe Want to show

Fte flap x y

appose fext fly
Then 2

42
So XZ 42 0

so City x 43 0

So Cay O or x 43 0



So on x y
impossible

because
xzo and yzo

So X y

Exercise f 112 3112
f Cx xt3

a Prove that f is injective
b Prove that f is surjective
a Want to show

For XEIR gelR ft fly x y

Assume f G fly
So X 13 y 13

So xe3 3 4 3 3

So X y



b Prove that f is surjective
Want to show

Hye't FxeX fC y G

Suppose yet
Want to find x

for which f Cx y

Want to find x

for which xt3 y

Take x y 3

This
proves 4



Function composition

if f Y Z and go X Y

fog is the function

ff z
t

ffogJ Ff E

fog ffgcxD

what is the domain and
range

of fog
a fog X X
b fog X y
c fog YsYCdfog.e x Z 8840e
fog a 2 X



Example
mother of a Humans Humans

mother of the mother of

father of Humans 3 Humans

father of x the father of X

mother of a fatherOf x

a The maternal grandmother
f x

65 b The paternal grandmother
f x

c
The spalgonal grandfather

d The maternal grandfather
f x

Answer to b

mother of a father of
mother f father of X
mother of father of



Example

mocher ofo father of o fatherOf motheroffx

How would
you say this in english

inverses Suppose
f x Y

g y X

Then g is a left inverse

for f if
g f ld

Identity function
For a set

dx is a special function

ids x X idea a



Roughly speaking
I I

g
is left inverse of f

means

g
undoes what f does
or

Doing f then doing g
is the same as doing

nothing
Example firstChildOf Parents Humans

firstChildOf the first child
of

Is fistchildof a left inverse

for motherof

Result 50 50 Yes no



Answer no

Is

firstchildof mother of dHumans
Is this tuna for all x

firstchildoffeotheroffd duumans

firstchildoffeotheroffd

No

Michelle

Makffasha

firstchildoffmotherofesas firstchildlmichelle

Malia


