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De{m.’czon of funchon : Domain , manﬂg rule Co-«lumm anJ fﬁnjg_

A function : X I———f-'—> fox)

. X poits that where the funcin { is defined , called domain D)
@ f. maping wle  define the valie of ths fmehin f at %, wite as fuxy
®. fu. i we ollct all vales of { we would get a new set.

Refy = 1o | xe Def)] , the vange of fu)

S0 We can See R({)‘ s determinate d Lb the th} nml W[’Pi"j mule ][

Remarh . the Jiﬁ[eﬂ’-hce hetween co-dowain and romje .

poHs s e- fig-1
A= Def). domain of 7 f
a!mzs la[anjs 40 the max- domain o][ )[

B = co- domain . A set that a’wgs {Mger than the Tange o][ { ,,7[ —

(an ’73 e?l}d(,n
. n {aj_p , A= 1L203) Lso Dfy=A={12.3]
And we Jeflm "f(l) ; = Rc]C): (| xend) )= f/,z,;}
f1=3

while owr co-gomain B= {12,3.4{ s0 M) 2 B .

Ex.2 Give the wax-domain ond tong e o][ {,{lom»? functiong .

{x) = "
Defr = {x| x5 %010 { x| *'-430] Rtf) = (0, 4%)

= t 2 X 22 b“]‘ ? For w h ang 1 €(0,t)
{EE '](X]._ '(,‘!_" = ‘b "'.._> 'xz':4+ 7 n + }; l(;

= x| As2 v X<-2].
{ ' ’ which means we com finJ Some X, maﬁe {{9(0):'6

this 15 the definition of Tomge.



fx) =

Cosx. + Sin X
Dif) = x| cosx+sinx % of for  oosx+siny = {-_7;],,(,(,}27?)“\&’ Al
= {%| {isin('x-r@afo{ omd  cosx+sinX ¥0. So.
={x| ’(#b\‘%\«ﬁﬂi. = w;ﬂinxe('m’{zz-]uz’%,“")

S Ref)= o0, - Z10 L te)

fix = V2= llnc-n]
D)= {x] 2= ] 20] O {x] 1-x >0]
= {x |t 2 <tk 591 0 fx [x<1]
={xll-e*sx<iee™f nfxlx<ti
=[l-e* @ l-e]
Rehr = [0, G] for 0€2- |03 <2
RemMI{: Jama’m anJ mnges o{ SDme im[mn‘anf {anc{ions;
|7,D(-—,)'-(; = (-%,0) U (0,4%)= {'x,x—,t_-oi , R(-f) = (-%,0) U (0,#0)

v fm= csx. D)= R = (t) |, R =, 1]

w for= X D) = Loitwe) :{9(1 X20] . Ref)=Lotw)

@ fox=lhx  Dfi= (o) |, Ref=lotw)



2. Pohgnvmial funcdion and triqonometric fmaction.
A Iklghow\ial o{ Jejyee n b the form .
PalX) = QX"+ - + Y + By
with @ a rectrictiop that 2,%0 :{;ﬂ if Qn=0, it would rechce to @ sim[;/er FOI;hOh\;ﬁ/,
like degree < n-y.
I‘f e want b0 aha@s’e, the  beha yior of htx) when ¥ +00 g X9-00  we need 4 fnows

o ligtle  limit " like .

On~ 0
i) = An00Y) (14 ZHo4ob 4 )

We hove i+l terms in bracket . all torms like _2_; .7_;7‘-_,’ would tend 0 0 when ¥-ts

for an¥0 50 .g_:‘ femain finite. which means whew % hecompe Sufficiont l“’je'

At | ol MLy G
we Can say |+ % T t o YT Y. >0 (when X7h)

Ny matier what Symbols QA he
an

so the behavier v{ Pntx) )us’t can ha determined 17; the hij}lecé ordey term S On X

it imrlief the sjmbo] and the }arinci[ml Yh&jni’tude 07( Palx).

ils the same 4o omalj;e the case x> -oa.

the " Fundamenta] Theorem of 4{7@41&" tells ue #hat .
PaX)=0 has (ot most) W Solitimg moans n tovts.
“at most” deperds on the dwmain we diccuss  Real nimber or caml;/ex huamber . 0.
120 ,nomots in R, but 2 foots X=2 [iMajih47 humbey i‘:-“\
whon we hnow % is a rob uf (X)) , We can have.
PlX) = (X=Xp) Rut (%) which is called factrize . and we get & Simpley polynomial R )
Another useful concluston from " Fundamentsl Theprem " i .

t—f we know Pul¥) has move fhan Nl toots | the aul; 77054‘1’&/1; is Palx) =0

Meang ’r’ec&wed‘io the 4rival case




sintx) and coscx),

One o—f Je{ihiﬂons O-'C gintx) and cogtx] IS unit cirele -

Fn
F‘r:l N\ si(x) Sinix) = sin(x+ar) , coslx)=oos(X+2R)

%

' lery exsy o see that sink) 0os(x) Gre  periodic functions [ike

\\O y 7K for 2R just means we take a yound and hack 40 the origin point.

Anone’r s the }aaum/nes\s I’“’l’mﬁ .

]§'ln(x)lél } 1003(9()!5[ for the 1oul j s chircle is |.

Another Jefin'«%ian 14 use the serieg,
sinly)= x- gl, x4 xT -
cosix) = |-~ z—‘!x’+z’!x‘f_
this 2 fumlas can he dediced fym Euler’s formula .
L CoSCX) + Sth(X) { .
it's uce{u) touse the abwe {wwla to prove

5‘““‘*3) = Qih(X)‘C‘oSg +0osx~s'm?

5 )
O\JSW?} = cos%oosg - clhx-smg
{W' o 6ixve"3 = 6““}“

The RHS = @ cos(xty) + sino@rj).;
LHG = (eosx + sinX-1)- Ceosytsing-i)

= (CosX -Cosly ~ Sink-Siny) + (SinX-Gosy + GosX-Siny ) [ .
7 S ks s

this " comps ‘{:VU”\ ﬁ-i—’
LHS = RHS, we get (%)

‘Hw(e are s mn; -,Qrmu}as on 1] gonomeric {uhcﬁon .

Sin’Y + 0$*K = | from  wnit cirele
Sin 2% = 24 -gos
CUSAX = Cos*X — sty i ﬁm ()
= [~ 2¢m¥
- 20051;1{—[

];lease 300;1{ to hnow  more |




