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Functions (&%)

B R —EES £ FMES TRZH (RAENENRE) FELAT RN e HIERK
F-RENEELR LAHEE BRENE—TTR.
Al GRS ERAfR AT RER “— 8 —" B, BE1EgE “—H%L” NiEF.

&% f =&—18 function, LATRFSEHIE R

Dy L Ry cf Bit Dy BHE Ry tomY
VIR “FUE Qe Dy BT &€ R, M ER f 1 Q [9E
SEESHE. HE &= f(O)

15%EE Dy #85 the domain of f(ERE f EERE), $EE Ry BE the range of f(HEL f FIERK); K LE
Frft e R, LEE f(Dr) C Ry Fik.

MR EFEAIHERA, domain FERYE R —EKE A EZHFTE TTRAMBIES (BN natural domain), FTEA, H
T2 domain, JZEE 47> natural domain; WIEEZ BRI, range FERIERE BHEER domain #EFFE
TuE DIRBUHIEMERIES, BV f(Dy) (induced range, range induced by Dy). 1M, B8&E f(Ds) C Ry,
BEENERE. L, 8 domain £, BEA range /7EAE range induced by chosen domain,

HEHETT e BEME domain JTREFHAET DR EEE REMKNES, Al
graph of f =Ty = {(©.s©@)) [ven;} (= {©.4) |#=£(©),0eD,} — EERLTHBIFLESANES)
REME) domain B range BEEH R, ETH L ERASEETE L.

Composition of Functions (REMEM)

EHIERE f B domain £ Dy, Ry £ induced range; ¥ ¢ B domain & D,, R, £ induced range, RH
% R, C Dy B3, Bl D, 5 domain BIEREE fog FHEEE: (fog)(r) = fg(x)), range B f(R,)
T

f
e
/g\ def
Da \Ra Rfoq I~ f(Rg)

WEZ, MR D;NRy =0,/ fog8BEE;, & Ry Dy H DRy # 0, /] fog# domain gt Dy /],
range HARFEZ TR, ¥R, fog B domain ER (RTETR) {z|g(x) € R,n Dy} (Bl Ry,N Dy BREHE g
#) “pre-image” (pullback)) FrPA #RFANER, BEIA MR domain 1 range WiARLL AREAREE X (K
F) RPER!
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/_\
Dy Ry
g de
T~ Rpog =|f(ItgN D)
D; R, | rgnp;
def —1
Dyog =[9~ " (RgNDy) |l — 11—
P e Tt
= g(41)
R b '
by g(z2)

Some Rigid and Non-rigid Transformations

FEREETHARMERNRHE, 7 —L WSS B S8R REBREMRE, BRMKGEZK, HEK
R RE R SRR B E A,

W, MEEeml, [ /8%y (c>0) ELE |
Shifting (%) E(+) T(-) B glx):=f(x)c|h(x)=x+ec, g:=hof
E(+) B(—) B gx):=flrxec) | h(x)=ax+c, g:=foh
Reflecting (¥) H ol F g(x):=—f(x) |[hx)=-2, g:=hof
# y-il W g(x) = f(—x) |[h(x)=—-2, g:=foh
Stretching/Shrinking | #EF{H#E g(x) :=cf(x) h(x) = cx, g:=hof
(e >1) K0 < c< 1) | FER{HE g(z) == f(%) h(z) =2, g:=foh

MR fRFRGE n EEREREE g, 88 n EEBNRFR—HE T—EGBRRFER—&KN g.

f is an odd function(FEH#): f(—z) = —f(x) Vo € Dy. Bl T'y BB 2L,
f is an even function(f&&#): f(—z) = f(z) Vo € Dy. Bl T'y SR y-Hll

Inverse Functions (REE)

DUFf## 2: independent variable(H# &), y: dependent variable(R#&). ¥ v = f(v) fEERK “yv WA
/

v (Bhf AR) RER”, BRMEM, v g8GLL y (H—) RE? (2 : y ) AERELL, AR RS

[ RS, T Y By BECE o R f AR 11, FEARE o HESIFR—E y, B, y RRER

ME—, BN, REEINETE.

f has an inverse < fis 1-1
Frld, BMERECRE 1-1, A DUSE domain 5EERHIBERE 1-1, PIBGE inverse.

—L BB Bt

e Power functions : ¢,r € R nonzero, x is an independent variable. cx" is called a monomial and
f(z) = ca” is called a power function. Given a finite set A € NU {0},a, € R ¥n € A, then

fz) = Z a,x" is called a polynomial(%¥E5X).
neA
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e [Exponential functions : b > 0. b’ $BE—E power, b Bl power B base(EEL), p Bt power
exponent(F8#).b? = L o5y DP DT = DPFY, Z—Z =P (bP) =P - R, (BP)T =07 HEFE L >0
Ry e R ERE; M & & BIEE p NE2EE, MIEH & EX > 0; A1REH p < 0, AIEHK & FEX
> 0, FF5% 0° B EEHE.

b >0, f(x) = b5 BB exponential function(FEEHE).

o Logarithm($#) : 3 = 2" (“3 S 2 # « KF") FE » BHDH? » KR 1xx Eiﬁmﬁfﬁmv\
I F—MEGCSE log, 3 503 ... ML 3 = 2'°%:3 HZHERI ERY * E%ﬁa . Hoa > 0, FefMIERT LU
o B b« KF (ie. a = b), BB + ©H logya (ie. a = bowo) BRER, TRAE ¥ o BH
plogs @ FERERALURL “exponentiate”s
a,b,c>0. % a =P (KEX, p=log,a) B b= c!(IKEX, ¢ =log b), Al a == ()P = M, IKE
%, pq = log, a = (log, a)(log, b), Bl log, a = logc 5 (change of base formula) .

Natural log(BREE): In( ) = log,( ), Hh e ~ 2.71828 - - -, BE natural base, B—AMERE, HKFE
2% limit (R ) BEEE ¢ UBRHHEE. FE, & f(#) =0, g(&) = log, &, 8l f,g EBREH,

o Trignometric functions(=FHEKEL):

ru

sin? 0 + cos?f = 1
Pythagorean Identities (BREH): { <= tan?0+ 1 =sec?0 .
< 1+ cot?f = csc?

sin(f + ¢) = sin 6 cos ¢ + cos O sin ¢
s(0 4+ ¢) = cosfcos¢p — sinfsin ¢ ’
/(LR AR: st—i—smgb—231n(9;¢)cos(92¢)
sinf — sin ¢ = 2cos(9+¢) sm(e 2)
BN sin B3 M cos B, # sec B, tan. cot. csc B,
BACRAEEHH B —ETE 1-1, ZARBCUEEKE, M=ARECUEEEE RKEE? FE R
=AEE (inverse trig function), HIE HE R=EMAKE RERERS 1-1 WEE B9 REE. FIA1, arcsin
) B, arccos & cos@ H’J}i@%&- o BEMREE, BREGH, TR,

%Wﬁ@&ﬁ:{

& sinf

T’T
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