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1Functions

1 2FunctionsandtheirGraphs

Topic 1.2 A EquationsFunctionsandtheirInverses Graphs

Equationoftwovariables x andy Arbitraryrelationshipbetween x andy

Graphof an equation lot xandy Setofallpoints xyl thatsatisfytheequation

Examples

Line axtby c forgiven ab c e IR

I
Graph

I here abi 0

If b 0 wecansolvefory y f f x here wehaveexpressedy as a
functionof x

If at0 we can solvefor x x f f y therewehaveexpressed x as afruitionofyl



Circle x T v2 forgiven r 0

É
Graph
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too
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Can wesolvefory intermsof x here fortheotherwayaroundl
AnswerNot in general btieg if we

restricttouppersemicircle i.e y20

Then y FE for x e f r r

ConclusionWheneverwe cansolve for y intermsof x unambiguously we canspeakof y as a
functionof X Butwehavetobecarefulwhichx andy areallowed

So we define

Definition

A function f A B is a rulethat assigns toany xe AexactlyoneelementyeB
Wesometimesmite f A B x fly
Furthermore Ais called domain

RangeIfI fix x e A CB

Thegraphof f isthegraphoftheequationy fat xeA

Note fat is uniquei.e everyverticallinethrough It01with x et intersectsthegraphoff
in exactlyonepoint Isometimescalled verticallinetest I



Example y the f llaircleisnotthegraphof onefunction itfailstheverticallinetest

x

y
averticallinetestok

the ppersemi cirileisthegraphof

IT f Fri on x fat NT
Twain Frangelfthere

Next Standard functions we needtoknow

Absoltevalue I txt

abs D tomtit IxtF III x

Note forzxtiyeewedef.me z1 Ff ME

Parabola
notecannotsolveforx intermsofthere

fixkx
horizontallinetestfails

Here domainHI IR rangelf 10,0

at
Hyperbola

Heredomainft RYO rangeHI M 0

fix I Herewe canalsoexpressxintermsofy x f



Trigonometricfunctions sin cos tan

I
aid

Unitcircle n

I p since
Note sink cost 1 V1

i iii

I
I sin x cost

Domain sin domainhost IR
rangesin range

Kos 1 1

Furthermore tane If iwithdomaintank
ÉÉÉÉdtobeexcluded

Graphof tan
I x rangeHankR

a Exponential function

For ne k Raa 0 wehave a
gig

It satisfies a d am l
Similartobeforewecan now define a for XE I veQ ten whilekeepingAtl true
Wewilldothis intheexercises



Res It at canbedefinedfor a O xe IR andsatisfies at at aY

NoteWealsohave at att la f ah

Graphof at domainlat IR rangeat 0in

Next Inverseof a function

Definition

If f A B then
g B A iscalledtheinverseoff if

g fix
x Axe A 1 1

fight y HyeB I I

Note If rangef B and 1 1holds then I holdsautomatically

Why If y B thenFx A s f fat y worksberangef Bl Thenfightfig fat Y
Note
g is

usuallydenotedby fit thisdoesnotmean I here

Graphically

of y f he the
Sameas fixityb twithxandyinterchanged

Graphof y f Al Graphofy fatreflectedaty x blueline



Caref l If f failsthehorizontal linetest then f isnotinvertible

I
g l yyItersects

atmorethanonepoint inversenotwelldefined

One more important function

a
logarithm

For fat at a 0 xeR wecalltheinversethelogarithmtobasea logy

Logan X

Ph T Not 1081 0 b d

A

Note Since att atat wehave logatt logalatat
E

Thus if wecall a x I E logx a y Ilogat y then logalxyl logattlogay


