Chp |: Functions & Limids

L\ Funclions ¢ Ther Reprasonletion
A Sanction § 16 0 rule thal osigns bv cads cloment x¢ D exadly on clomeat F)CE. The sek Dis e domain of Hhe fanclim.
The range of £ is e seh of all pusible valas o £n).

A indagendeat wridble is o symbel Hael reprasents an arbitiey namber in He domsin of o fn £, A depeadeat var is 0 sgmbl e
¢ Fisa b w/domen D Weanile e st of edersd 86 %6 DS,
Ex: o) Fid &""m & £0) 0d 9'(9‘)‘

£0):3, £6)=-1

b)Whe} ave the domanm & ol £7

Domain: x 61073, vange: #6002 4]
Four wogs 1o reprascat o fn: verbally, martrically (lable), visually (oyagh), alpbraically (fvmnde)
VM[&IHMWb%!y-p\mishgqbcfc@n&xlﬁmwku\|mivﬁwuhﬂummlhm
Dicconise fanctivns ars defined by dif® formulss in 3i® purds of Higir domains,

Bae: 660 = 8337 720 Find £(0), 1), 6(2) aed chekeh os groph.
#0)=1-0= 1, /
fW=1-120,
£)=2'=¢.

Ex: lal= £2,0%5 Sietoh e graph of $602 .
Ex: step Ons: £ L)
P
—0)

A fancdion F is an even funchion if £(-3)=Fx) for nurder x in ils dongin. Gugh sypomabric urd, y-ois
b o e R 2 ‘

i an odd Funchion it $(-x)=- ey x in its dowsin, symmehic obouk Hee origim,
Bx: R o is o8d b Rox) oen)eosafl), 7 - i
Ex: Dekerming whnther eadh is ever, add, or neither,

o) ) =x"sx,
Flx)=(x)*s(x) = x*-x =- £03), 034
b) ng l-x?
gl 2l (') zlx*= ), Even,
&) Wx) = Ax-x.
hox) 2)(-x) (%)= -2 -x", Neithwr,
A fwckion 1 inurcasing on an intorval T if £(x,)¢ Hxs) vhrenewer x,¢x, in T.
A Bantion Pig decreasing on an interval TP 800} 7Fc,) whewevar x,2x, in I.



1.2 A Calalog P Essenbinl Punclions
Mathoralical wdel- o mathematiial desuriphon of a real-narld phunomenen. Lcdlizdion, Sleps:
1) Tdeakifly  nawe indep i dup vars, ides assumplins 1o simplfy phenomenm. Oolin eqs to relale vers (Fovudele)
) Solve: mbpdhklhhu\dhbmnq“\umhnlmnﬂm
V) Takerpreh: inkerpet condusins o6 info dovat W real-warld loonpwmann,
) Tesk: chedk owr prodivhions agoust wew veal date. TF Fugy doi comepane wodll, e weed v eePing or reformalal nal
TP o s o lineor fanchivn of , Thon oo gragh i a lin, S0 e, con it shope- inlovept form e wrile it v gz ) zmx b,
Ex: Qh&gwmw i expands ¢ cools, T8 grouad emp is 30°C 4 dcmp o beight & Ll 15 10°C, expron fhs domp
TCO os o fn oF e height h (e, owming Malmu&d.swk
We hawe 3 puinks: (0,20) amd (1,10), 9-,. mz 2517 219210, 5 1-20 2 40(h-0) 2 T=-10h+20,
etas w?urnmm st vl of chage oy e}
mz-10°G/lzmy w.rt, +ime,
¢) What is Hhe o a height of 2.5 hem?
TQ9=-1005)+20=-%+ 'Jo -5 °C.

A undion P iscallcd a p'amm) i P zaux ‘0...): .‘...’a,x‘ +a,x+a,, nhee n6N and Go,...,0n G
comtwnk coeCPicicants.
T:» domain of any polynemal is R, . '
- T€ $he leadi utﬁa,io Yoo the e pilyvromial iy 0.
Bx: POO=2x"x" 333 nawmﬂ‘.
A \incar function is « pelymemia) of degres .
A mhh&ﬁmhu uoyd,umﬂ &ch«.'l wf Foren P00+ 3¢, Tds gpagh is & paabela dotnined by chifling
e pasbela yzax® The paabola oposs w#«voﬂw i ac0.
A cabic unchin is o prlynomial &dw 3, wf form Pl zax’s b sexd,
Amwmochﬂkfwmf&)a,nﬁtuﬂw Coges:
i) azn, nel
W) a= '/n.nbz
i) a2l (reciprocal )
A rakional funchion £ is o vobio oF dwo pobgnormials: f)= G2,
* Dowain consists of all valus of x ¢4 Q) 0.
Trigonowelvic funchins imobve sin, cos, tan, (sc, sec, ot or thair invanes,
Mw%mhwmdw[lllﬁﬁ -1€5inl) <) and 16 0asl), or loimxl <l and Teosule .
T\um&‘smwéihukr%oh,wmx-()nbx nx, nsll.
Sine and conee e M?mulpmd U, s0 Vx, sinbxsBn) 26inx) and casloct 20} = e ).
Tomgeat Fa: homes G, Mﬂnﬁmuxsb(xsﬂ"" ). Ramys is R, Perivd it 2 danlx #0) = henbsd), Ve,
Cotesant, secant, ml«hng«b\'m reciprocals,
Expovcatial funclioes howe foem $() =0, whes o is a posibive cnstant.
MfthmWMMN 2log,(x), whae Hhe base 0 is o positive conshont.
Trnslabions: TF ¢ is posidive, Hhan =00+ ¢ is jush =00) shifled wp by ¢ wnids, and 54&-:.) is 9= £0) shifled right lyc.
Sheldning: IF ¢ 71, Hhen gdwlsg-wmwb’s%*c
Reflecting: gy =-$6) is =00 refleted abut Hhe x-axis,
Sauf it & Fm hs)(;) )+ ) and (€-g¥(x)=(x)-g00.
F‘MMnAieh»Mnﬁ MQ*QMMMA'\B




Pedsfqpotiont of fus: (£)o)= £0)gbo amd (§)0) = 563,
* Domain of {g is ANG
-Dowain & § is §xeAaB]gl0 208,
Given bwo Funchivg £and g, Hhair compusibion is defined by (Fog)lx) =gl
* Domain & foq .sllnsd Jq\lxmlhduomocss} g(x)  in the domain of 6.

1.3 The Limit of o Funchion

DcF: Suppwe £:c) is defund when s woar o, Ther e linid B EGA=L if e can vedbe Jhe vales of L) arbihanly choe s L
by Inking x 4» be, sufficiontly chee bo, bt ndr eqpal v, a1,

V&wﬂemﬂdﬂm&mMMML.meuk&&s&'&)ﬁhﬁbdnkL@Mxhh
slficicetly das b a aed X<, "

Def ufkafndﬁﬂum inkenal mmn\.\bq‘ a itself. Tho'“l.lnlu} =L
# Ve»0,38>043. 0‘-|x-a|‘-r|“x)~l leg. ot ey

14 Calgdeing Limils
Lk Lows suppus ¢ i3 comtat & YFx) ¢ 120 o) v, Theo:
)\m K:O*dx)] ""M*,‘.‘!‘.g&)
.I.nM Iangw

3,‘,‘2{: 2ol 00

)lm )]- ‘nh
5k (x):O
)"" ,.a.ﬂx\] e neZ”,
l‘\(o C.
s‘tx G“.
g,‘c‘!{:’”_-a u\nn@TZ
|° m TJa hb‘nb y
N
DM%MW:”.“ ac&ﬂfnda&m&JNMo“lbl‘: (o).
T\p.s NX)-L IFF,!%%) L‘w“x)
Thm: I€ $0c) 2 when x is near o (cxagh prisibly ot o) and He limts of £1g bk oxisk a5 220, Hee ,.,M“‘“
Squecte Tham: if Hd gl &) whan xis menr o (sxcaph possibly &dul,...%b n‘ﬁHx)-L oo i glo)2L.

|§ Minggb‘

A funchim Fis curhinnes at a i Lz 06)<Fla),

3 implicit requirements:
I)“o)us&@ml(&oa&mlhbmop'@)

b ) exishs,

W2 £ = fl).
A%P»u&bﬂk@"dn@éﬂoﬂﬂ‘“&dfmhhﬂﬁw
Afn £ is cont on an inondl if ik cont at eveny nusbe- in Hhe inkinal.
Thw: I:P'. mwﬁdado&amﬂm}%& Nlmyfvsadumf&a

)
Ve-g

'55



P
4)?
T DA gl s om0

‘a is wmt eveyvdwe (on IR),

b) ::;Ml Fn is cnl whoreve ib's dofimd (on its dowain).

TM’?O',W‘@M%M"FM,“ X hmwﬁ*w*.\vwm.
Tt T6 € 5 canb ot b and 22 glie) b, Hhon 502 Nold) = PU0), T obber wardh, L flgl )= (2 41),
Then: Tf q i con ot a and £ is conk at gla), Hen £og &5 wat ata.
T e Vol T Suppute bua £ o v L] Ik N by 8 o £ 400 bme 0K

Tiee J6(a,b) 4. $G)=N,

1.6 Limits Trwelving Tnfin

Liss £(3) 00 sy that £62) opproads ® ag xd0.

The line xza is o vorhica) swmphole o yzPl) iF ol Jou oue of Hhe Folluing is dwict 38 Pc) =00, Len () 2 00
L i)z o Linsf6)z- 00 b p()z-m, E2iF0e) 2000,

The lise y=L is a hrizonhl q?..,l.k i 100 =L o lim P6):L,

T8 nis o puilive inkgan, Han 1120 and 3320,

0cF: let £ bea Fn delined on soms opon indomal containing o, Oxcept pusibly & 1self. Than 1536 () 20 menns Mok For
vy puitie 8 M Huds o poidin 8 8 54, 0¢[x-alc§ > Q7M.

M-.‘:?c be definel on seme inknal (o, %), Thn 12200 2L rasens Ik V420, IN 3. x 2N [#G)-L < €.

Deh: Lok b defined an sems. inkrual (o, 49, Thas B33 mws hak V70, I 32N 2 £) > M.



