REVIEW oF FUNCTIONS

THE FoRnuLA A= Tr’ For ™E BREA oF A CIRCLE IS A RULE

CWRICH RSSOCIRTES WiTH EACH POSITIVE REAL WUNBER  EXACTLY

ONE OTHER NUNBER A, NAMELY THE ARER OF A CIRCLE OF RAOIVS T,

A REAL-VALUED FUNCTION OF B REAL VARIABLE ( oR JUST FUNCTION

FOR SHORT ) CONSISTS OF Two THINGS :
€1) A SET D oF REAL NUNBERS CALLED THE DonBIN

() A BULE WHICH ASSOCIATES wily EVERY REAL NUNBER X v
THE Donmnw D EXACTLY ONE NUNBER y CALLED THE VALUVE

OF TME FUNCTION AT X .

THE SET OF ALL VALUES OF THE FUNCTION IS CALLED ITS RANGE .

THE RULES ARE CENERALLY GIVEN NANES LIKE
F.q9,...,F,G,...
1F THE NANE 1s F, ™EN THE VALVE oF F AT X 15 oFTEW whirTEN
Fex) C"Forr") |

- BATHER THAM ¥

y = Fex)




SONE SPECIAL FUNCTIONS HAVE NARES RESERVED FoR THEN, E. 6.,

sin, cos, .., In, exp,..., arclanm, ...
SONE NETHoDS oF DESCRIBING FUNCTIONS ;

1. FORNULAS

£.6., Fox) s =¢ IN THIS CASE THE DONBIN IS GENERSLLY

TAKEN To BE THE NATURAL DoNAIN | T.E., THE LARGEST SET OF

REBL NUNBERS X To whicH ™E FORNULA CAN BE APPLIED TO

. i
GIVE ANOTHER REAL NUNBER. FoR Fix) = 7S THIS would BE

-1 ¢« xX < 1.

EXCEPTION : THE FORNULLA NAY ARISE 1NV SONE CONTEXT
THAT PLACES FURTHER RESTRICTIONS OoN THE DonAIv | E. 6.,
A= W NAKES PERFECT SENSE FoR I £ 0, BUT CIRCLES
Do NOT HAVE SUCH RADI)

A FEW SPECIAL CLASSES OF FUNCTIONS DESCRIBED By FORNULAS :

POWER FUNCTIONS : x> |
x T (= v )
Y~ s VX )
X-La ' '
x'lr'
:&-




PoLYNONIALS ¢ 5%+ 3
xt-ax + !
st— 7
s
yx'- 2xPs9xt i sx -2

'

n fn-=} z
Osn)( +qn.|x +...+qzx ra X ,’.qo

RATIONAL FUNETIONS 5%+ 3
X ax +)

x*- Y
X

ty

I x‘_

Pex)
QtX)

WHERE PIX) AvD QLX) ARE

POLYNOMALS
y ys <t
2. GRAPHS | ¢ PARABOLA )

ALL FUNCTHIOPRS HAVE am?PHS, E.G.,

y i
Q ¢ HYPERBOLA )

X ETC.

~




ON THE OTHER HAND, ANY CURVE IN THE XY-PLANE THAT PASSES THE
" VERTICAL LINE TEST " DEFINES § FUNCTION wHOSE VALVE AT X 1S

THE WEIGHT OF THE CURVE ABOVE (oR BELOW) X.
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3. GEONETRICALLY

VERTICAL LINE TEST :

Vo VERTICAL LIWE BYis

THE CURVE MJRE THAwW

ONCE |

B

FOR EXANPLE , cos X pnp S0 X PARE DEFINED BY THE PICTURE

(Cos X, 5 X )

’ | X = ARC LENGTH ( CLOCKWISE

CIRCLE OF _—T :
RADIVS 1 ABOUT ' , I X<o)
THE ORIGINV \/"*"’
THEN THE REST :

_ : o

-+ﬂl\33('-' Sth X S€c X * s x

_ cos X '

col x = cos X cse X ginX




- SONE SPECIAL VALUES YOU NUST Kmowd :

11‘- x k4 3w
X ° %. 4 3 2 T 2
E 3 )
sm X o Y = 2 ! o )
cos X i f-f- % + o - o
SONE IDENTITIES You NUST Know
2 2,
cos X + sin X =
L
b+ dawlx = sec x

SMWAX = A SN X Cos X

2 2
Cos AX = Cos X - §IN X
coslx = F (14 eosax)
sintx = + (1~ cos2x )

HERE 'S ANOTHER (SEENINGLY oDD, BUT VERY INPORTANT ) GEONETRICAL
WAy OF DEFINING FUNCTIONS :

SUPPosSE pcx) % O on SONE IVTERVAL I

AvO FIX SonE a v I




.- "*

-------------

FOR AvY X v I ODEFINE

AReh umDER y=Fux) FrRON AL To X | IF X % &
Fex) =

~ AREA UNDER y =fu) FRon X To A , IF X<a

E.G., IF ¥y = PL)C) s ;{-x env X = Lo,®) wird o=z O
' y=Fuoo= £x

LE T

SPECIAL cpgE : WE WilL SEE LATER 7T THE " PROPER " peFIvIMon

oF THE NATURAL LoGARITYN Fumcnon In X, FOR X>o, 1s AS Tre

" AREA FuncTion " Fw; Fix s - 'S'E onN (o,%) wirH a= | :

AgeA = In X




ALL oF THE “usuaL" PROPERTIES OF THE NATURAL LOGARRITH I

CWHICK You NMUST Know ) CAN BE PROVED FRON THIS DEFINITION :
Yy

y:’ﬂx
..... F X
¢1,0)
l
In ¢vy = o
Intab) : lna + Inb
ln(%_) :'lﬂf-\."lnl’

hta"™) = riha

Y. APPLICATIONS

EXPNPLE © A SOUP CONPAMY WANTS To NANVUFACTURE A TIN CAN
IN THE SHRPE oF A RIGHT CIRCLLAR CYLINDER ( Ej ) THaT
witL HoLp S00 cng' oF’ SOUP, EXPRESS THE ANoULNT OF TIV
REQUIRED To BUILD THE CAN AS P FUNCTION oF THE RADIVS

I oF THE CAN  ( AnD THINK ABouT THE PROBLEN oF FINDING

A CHOICE OF I THRT wiILL MNINIZE THE ANOVNT ofF NBTERIAL
REQUIRBD ),




Q SuRFace AREA A s Tr + I+ 2urh 8,

A = arrls awrh

1]

60
wrth = b= =

VOLLNE = 500

oy
- ol R

' 2 s66
Acr) = anr +.z1rr( —--,n_r,_)

1006

THE CRAPH oF Air) LOOKS ROVEHLY LIKE THIS

<:b

r

\ THIS VALUFE OF 1 woulD REQUIRE
THE LEAST ANOLNT OoF TIN. WE Wwill
Fivp IT LATER,

5. INVERSES

A Fuomnerion F wirh ponpiv D is SAID To BE oME - To-oME om D
IF ITS GRAPH PASSES THE " HORIZoNTHL LINE TEST "

y Y
HORIZOWTRL LWWE TEST: AT TYIRps R Sy AP
Ng HoR1ZonTiL X _ .
ORAPH NIRE THAN ' _
ONE « TO - oﬁuE - NOT ONE-~TO-ONE

ONCE .




IF F 1s oNE-To-0oNE, THEN WE CAN DEFINE ANOTHER FUNCTION,

-f
wpitren P Ao called Twe INVERSE oF £ which “umpoes” f
y

fFoy

Fd (Fed) = %

f
X —> Fexy — X

3 - 3 |
E.G. 6 F Foor = %7 om (~%0,%0 ), THEN F oty ¥ Bgecouvse
.l

PPy = Xy = YXE = x

AV PoRTANT EXANALE : Fix) = Inx ow (6,0
4

THERE 1S NO SINPLE FORNULA FOR THE

-l

IWERSE In  oF In, guT 1T HAS A

LE_E I x .
] ¢1,0) . NANE AND A SYNBOL _(:9(:7:)4*)1,:.)!J T o

synBoLs )




-1

0.
In

IS CNLLED THE EXPONENTIRL FUNCTION AND I1TS VALVE
AT Avy A IV (-%0,0) |5 LORITTEN

- exp (x)
OR

ex

GRAPHS OF INVERSE FUNCTIONS ARE oBTHINED By " REFLECTING

ACROSS THE LINE y = X " so yeeX

Y =X

/

swce Inx avp e age INVERSES |

ln %

= X N O X ¢ o0

In (ex)

X

, - <€ X 4o
THE PROPERTIES OF In X LISTED

EARLIER TRANSLATE INTC THE

FANLIAR PROPERTIES OF THE EXPONENTIAL FUNCTION ( whiCcH You
nusT kpow )

O

e = |
eqeb . eaub
e% a-b
eb
[\ o
(e®*) = ¢



. . I!A
FUNCTIONS THRT ARE WOT ONE -To-ONE ON THEIR ENTIRE Dondins

OFTEN BECONE ONE-To -ONE WHEN THEIR DONAINS ARE RESTRICIED
So THEY HAVE INVERSES 00 THESE RESTRICTED DOnmING .

EXRNPLES :
2
. y=hx): x"on [o,%)
-1
y=Fx)z2vX on [o,w)

3
2. y = Pc'x) = X on (-%2,0])

= ] .
y‘.': p ‘.x’:-—fx- oN [OJQ)

y:SIr))(
3, y=snx onv [-F,T]

u.' : ‘---;
Sl X = ArcSIv X ow ["..’J x

-~
"

THE " Aavgre” w [ L, 3

WwHoSE SE 15 X

(Mo SINPLE FORNULA FOR CoNPUTING THIS onE )




-
-

cos X on Lo, 7]

wl
oS X = precos X om [-1,1]

~
"

THE " AveLe " 1w Lo, 7] wHOSE cosive 15 X

"

C N SINPLE FoRpnuLh Fop CONPUTING THIS ONE )
. y y=ham x

TES LW N wrwn

ox ow - T)
T

)I =
) Ty TR X
y=1lﬂm,¥=ﬁrc}n~x on al 7 .5;
t-%0,%0) ; E
| §
= THE “Anvee” v -F, %) | !

WHOSE TANGENT 15 X

{Ne SInPLE FoRNuLA FoR CONPUTING THIS ONE )

ONE CAN DO SONETHING SINILAR FOR coT X ) SEC X Anp CSC X R
BUT wE wilL Hpve RELATIVELY LITILE USE FOR THESE |

I,




13,

-.'NER;} FUNCTIONS FRon OLD :

surrose P amo K] ARE FUNCTIONS , 'IF X 15 13 THE DOnNAI OF BoOTH

F Ava G, Ten wE caw DEFINE

g?&g)(.x). | -:. Fixd Fgexd

i?-g)”" _ ?tx)-» gc‘x)

(Fg) e Pc'x)gex),,
25 X 15 w0 THE Donmind of Romt P And § ANDIF 900 3 0, THEN

WE CAN DEFINE

S
g L o
(?)(X)_ -~ 85}‘] St

IF X 15 IN THE DONMW oF é’ AND IF §IX) IS 180 THE DONBIN OF £
THEN wE CAON DEFINE )

(Feg Yex) = 'ptgem 3.

E_._)"_@_{_?____.PLE : Jexd) = ArCSIN X ! penmv 15 [«1,17 Awp, FoR
EVERY X 1m0 E-2,10, ARCSIN X

1S 1N i'%,izl

Fox) = cos X : Dol 1S ALL REAL NUTBERS .,

yHEN |, FOR ANy X N [-hd

f

(Fag)(x) s p(guu Y = o5 {Arcsiw X )

11

/—(bﬁz (ACCSIV X ) BECAUSE THE COSINE

1S %0 on T Z)

2\ 1= swt(AresimX)

= Yi-x?




