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TopicforWeek 1 B BasicsofFunctionsandtheirInverses

Recallthe following

Definition

A function f A B is a rulethat assigns toany xe AexactlyoneelementyeB
Westetswite f A B f x

Furthermore Ais called domain B iscalled sodomain

Range fl fix A CB

Thegraphof f is x y EA y fix i.e thesetofallpointssit y fx1

Next Standard functions we needtoknow

Absolutevalue abs 12 tonal is I
linear function fa R R to ax for a 01

Parabola f IR TObl X x



Hyperbola f IRI 0 RI 0

Trigonometricfunctions sin 10s IR 1,1 tan IR Eturine 2 IR tanx E

Exponential fruction

For new Raas 0 wehave a
qq.gg

It satisfies a tm a d

Onecan now define a for EI EQ whilekeeping true

For ne N 1 a a a a a out

Forqe7 q 0 a a a a Fa the q throotof a
for r pea ge0.1 0 at Fa P

Res lt at canbedefinedfor aso EQ andsatisfies a at a

NoteWealsohave at Y aXY at alx

Graphof a

Wedef atfor XER later

Alsorecall

Definition

If f A B then
g B A iscalledtheinverseof f if

gHH KxeA 1 1

fight y yeB I



Note
g is

usuallydenotedby fit thisdoesnotmean there

thGraphically

a
graphof y fin f

Sameas f ybtwth and interchanged

Graphof y f N Graphofy flatreflectedaty x blueline

Example Logarithm

For fix at a 0 wecalltheinversethelogarithmtobasealogay

Logan X
ax

loga Noteloyal 0 bc a 1war

Wehave log.ly logax logay

Why algakil
xy

alogaxalogay.tt logax logay



Onemoredefinition

Definition let f A B

f is calledinjective or one to one if x x eAwehave fix fix x

f is calledsurjective orouto if yeB EA sit fix y

f is calledbijective if it is injectiveandsurjective

NoteBy this definition thebijectivefunctions areexactlythe invertibleones

Examples

fix x
3
is injective

fix x is notinjective 11 1 1 i e twodifferent shavethesame fix 1

f IR IR x x is notsurjective if y 1 xer sit f 1

f R Toal x is surjective Kyetool xers.t.fi y

f IR o m to x is notbijeitivebut f o o O o x isbijective

f IR IR to x is bijective


