IR R MRS (Q92E ) Bt 2. EXREH

HT 2 EAKE
(AR §1 2)

EZE 1. —E# (function)
fi:A— B

—EHA (rule), & A FE—LE = f8EHR B ¥
HIME—TCR v 40,

z — fx)
skl
Wik y & o £ f Z THIE (value B image) HLA

f(z) Rz OREL, y= f(x)), EF A BB f HE
# (domain), B B¥ES (codomain),

f BIEE (range) ‘%‘E‘:}i‘z f(A) =
{y€ B:y= f(x), st (for some) z € A}
C B

an,
flifz——fR

(HRAS 2 — z°)
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IR R MRS (Q92E ) Bt 2. EXREH

Al f1 NERE = R, 8 = [0,0) C R.
fo:[0,1] — R

(BRAB z — 2°)
Al f» NEEE = [0, 1], EE = [0, 1].

ar f1 B > BHEREHRA (rule), BAISREHHE
functions) (AEBEHEHTRH).

EE 2. MEH f H g HESESE (if and only
if, EAEY, <)

(i) EHRNEZE (domain) A

(ii) f(z) = g(z) (FREN, BHEEIHEA (rule))

iﬁ%%3.§& fiA— B

(i) 5HF—H x € A,

f(—z) = f(z)
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IR R MRS (Q92E ) Bt 2. EXREH

AlfE f B—EXE (even function), HEF LA
P y-Hh (y-axis), W0E 1.

(i) HF—HFxec A B

f(—z) = —f(x)

HIfE f B—3FK# (odd function), HEFEHHE
FAIEEL (origin), WIE 2.

an, B 3 Frw,

X4,
sin(0) : FFHH (R sin(—0) = —sin(h))

cos(0) : B E (K cos(—0) = cos(h))

EFE 4. SHEE (composite function)
def

(fog)(z) = f(g(x))
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e 4 .

fog WEEE = {x € g WESEH: g(x) € f WE
B}

(= BRI, HABRE g(z) THEZES)
(BBEEHR g(o) TREZHIER)

a, &

f(z) =z, >0
H

g(z)=2341,z€R
Al

(i) REBEEBRK B E

(fog)(z) = f(g(=x))
= f(=>+1)
= Vi +1
g(:U)GQ of f
FEH = { € R :2°4+1>0)
xeD of g
Hifi D RTEES (domain)
— [_1700)
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IR R MRS (Q92E ) Bt 2. EXREH

(i) FIERESBRRBHIERE,
(go f)(z)

g(f(x))
g(v/z)
(V)3 +1
23/2 +1

f(x)eD of g
{ >0 : Jr€ER }

~—
xeD of f

{x :z >0}
= [0,00)

(= fog#gof. AL, fog B go f ~—EME.)

et
Sk
&
|

% (T PRV R AR

(i) ZEAEE (Polynomial Functions) :

p(x) = ag —I—alac—l—ang + . - Fanx”

BIE n REERX (n BKXF (degree)), Hib
ai,an,...,an HSEHEEH (real-valued
constants), H a, # O.
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an,
p(z) =223 —4x4+7,2€R
R=RLHEX,

(i) BEE# (Rational Functions) :

def p(x)
)= @
Hrh p(z), q(z) BZHEAE q(x) # 0.

an,

1
n@) = w#2
2
@ =" o s

(iii) E&x# (Power Functions):

fla) =a
Hit r B—8%, BEFX (power).
4,
Yy = a:l/?’, T ER
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IR R MRS (Q92E ) Bt 2. EXREH

y=x1/2,az>0

y=a:5/2,:1:>0

1
_ 12
y=at2(= ) 0 >0

(HE z =01, y BERX)

(iv) #EHEE (Exponential Functions):
S a>0Ha#1, {1l

f(x) =a%,z € R
e—EHE o NIEHIKE.

(=

o a%a¥ = g* 1V

a=-¢e (~ 2.718281828)
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IR R MRS (Q92E ) Bt 2. EXREH

I, HitE

e’ Xé}ﬂz exp(x)
BHEREHEE (natural exponential
function).

(v) X&# (Inverse Functions):
5z, WM f NRE, ifF
£l
R f B RGRRA RS, WA,

y=f(z) &z=f1(y)
A& 5.

b, REEKEKE?
“ERDEME ©1 £ 2o FE f(z1) = f(x2)”
AR TEERBER, LARE

) =21 B 71 (y) = 22
ANE 6.
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HENMTEHERER (R y Rl BOERTEE
FME—(H). FTUABERKE, LFERE - HHER
. WIHER

"B ooy #F xp, Al f(xy) # f(x2)" (1)
INHE

"B f(z1) = f(z2), Al 2y = 22" (2)

Fll}l

t. H—HEE (1) 5 (2), AlBtkEs—%
—i&# (one-to-one (1-1) function).

S B

f:A— Bz 1-1 HEERE f(A) I, f BRKE
B

74— A
HESWT:

Flly) =z oy = f(z),y € f(A)
AN 7 Fios.

1. o WERES f ES; 1 BEESS

Y
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Flll}l

T 2. HKHIRCR:

o [Mf@)=z,zcA
HEEE— z € A,
y=f(@)=z=f"1y) ="1{f(2)

e fF(f 1) =v,ye f(A)
RRHME— y = f(x) € f(A),
)=z B f(f~1() = flz) =y

ANiE 8.

Fll}l

3. Q1. @fakdl f 2 1-17
2. & f & 1-1, Wik o1
Al. TE—: HEERRE f ehmeE:
‘r1 # 2 = f(z1) 7 f(22)"
B
“flz1) = f(z2) = 21 = 22"
Fh AR

fR1-1 & B—kPRaZRE [ NEPHEZ
E—F.
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o y =23 1-1 K&, WHE 9.
o y =22 T2 1-1 K, WE,10.

HEEMEEERBBAISG 1-1 KE, @
(1) 4 f1(x) =22, 2> 0: 1-1 &, WE 11.
(2) & folz) = 22,2 <0:; 1-1 &&, WE 12.

A2 BBIERH;

fl@)=a234+1,2>0

AR IS R 84
<f#>

() f: 1-1, HEHREE f WER, B 13,
A K HIE S
(i) ¥ y= f(z), #& x

y=234+1,y>1( BB z > 0)
= P=y—1,y>1

= xr = \3/y—1,y21
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IR R MRS (Q92E ) Bt 2. EXREH

e,
Flo)y=y—1,y>1

(iii) = B y HH#:

fFlla)y=Ve-1T,2>1
(B f 8 ! NEREBRER y = o)
anE 14.

(vi) HEXE (Logarithmic Functions):

BEHH o (5 1-1) IREBFEIEU o BEE
HEKE, (LA

log, x
xaZ, HHl, o Bl log, x ARNIKE.
" .

1. log,z:(0,00) - R
(HB a*: R — (0,00))

2. a%% % =% x>0 H log,a®* ==z, z € R

3. logy(xy) = 109,z + 109,y
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4. 109, (£) =loggz — 10gay

5. log,z" =rlog,x

lFlll

p
v

1. BATEH e WRKEMBIER REE, €L
In

FrZ (Bl Inz = log. ).

2. BEAZ:
at = e:Izlna,
In x
|09, = —
In a
AL ?
<FE> HIt
ot = elnaf”'
—_ 6alclrla
"E, 9
y = log,zx (1)
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HE A
ay ==z
W2H In, 5
Ina? =Inzx

RIBHBHEREE, (LR

ylna=Inx

AL,
In
y o= (2)
na
A (1) # (2), &
Inx
l0g, . = —
Ina

(REBHEAT, AIH B ABHEE B AR EBHKEE
WE, #HEHEMERREEEN B EIEE)

3. BHREH e HEEAHE Inc KER, WE 15
A, BN AR KB .

.

(a) A TIIEZ:
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|092($2 — 4)

log3 9%

(b) FfF MHIRHELL e RIEE

10332-|-5
|Og6£C
l0go(3z — 1)
<>
(a)
0g2(a® — 4) = loga(z +2)(z — 2)
= loga(x + 2) + logs(x — 2)
l0g39” = logz(32)”
= log33%% = 2z
N €3x2_1 = 3332 —1
(b)
10°+t5 = exp (In(10%°15))

exp ((z2 + 5) In 10)

109 In
r = ——
6 In 6
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IN(3x — 1)

10g>(3x — 1) = 5

(vii) =AKE (Trigonometric Functions):

. f BEHE (period) a: BEEW z € f
E’J %ﬁi #H5 f(x+a) = f(z) WRINEHE a.

an,

1. sinz : (—o0,00) — [—1,1], 3B = 27, U
16.

2. cosz : (—o0,00) — [—1,1], ;B = 2,
N 17.

__ Sinzx :
3. tanz = 25 & (—00,00)\ 5 n  AEH —

(—00,00), HEH = 7, WIE 18.

4. csCx = Si%x . (—o0,00)\nm, n: BE —

(—o0,—1] U [1,00), #HAHH = 27, & 19.

— 1 :
5. seCx = 5o - (—o0,00)\'5", n : AEH —

(—oo0,—1] U [1,00), HE = 27, 2IE 20.
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6. cotx = CSZCIDI:]S;Z . (—o00,00)\nm, n : BE —

(_00700)1 i@/ﬁﬁ — 7T, ;Z[I 21.

[ . -
« ZJL
=
L.

L
3
&

f(x) =asin(kx), z € R

Hfh o> 0 H k#0, Qi o BIFIE
(amplitude) (RBHBHIENT —a H# o Z2fH)

W, SEf p =7 « REAW p FHE

f(z+p) = f(=)

< asin(k(x 4+ p)) = asin(kx)
& asin(kz + kp) = asin(kx)

AT LA,
kp = 27
(R 27 & sin KEWIEE). &,
p = 2T
k

i, f(z) =3sin (Fz), Bl f ZFE = 3, EH
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(BH Tp = 2w, M p = 8)

1Nk 22.

Flll}l

+—. —HEREHE (algebraic): EHWEEIIBHE
TERRENZHEATREANE. U,

V2
KB V2 2EEERELENHFER
> —-2=0
W, Hat
1
HE—EREE, AR 1 2EHEERELEXSEX
z—1=0
HfE, ... EE

—H B (transcendental): FEREE. 0,

e

7
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. —EHE oy = f(x) BREEE (algebraic):
y = f(x) BTHIER TR
Po(2)y" + Po1(@)y" 4+
P1(z)y + Po(z) =0
Ht Py(z), P1(z),..., Pu(z) HELEEEEHREN

1
1+«

y =
AR vy RGE
Py (x) Pﬂ(f)

14+2z)y =1 =0
M. X

Yy = 522 — 3.2z + 7
te—EREEEH, KE v KHENX

P(z)=1 _ Po(z) .
S —(5:132—3.2:U—|—7) =0

R, TR,

1+«
v l—=x
te—EREEH, HE v BAER
Py (x) Po(x)

—— —l
1-z)y—(1+4+=2z)=0
19 FREERTIRE
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HEE.

—HH y = f(x) BEBEKE (transcendental): FE
R E (algebraic function), #0:

FER (LABIZERER):
Bl 1. BHERENT:

[ FEY) (reactants)

(FR: A DF + B 9 FRER AB F)
E—EANASRNET. ERERZE (rate of
reaction) fFEEEEHE (law of mass action):
X FERZR BT FEYIRTEE  (concentrations) HITRRE
e, HEE (concentration) = EEBEANRS
FH. RUBEAFHANEREZE (rate of
reaction).
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<> 4 [A], [B] ¥ [AB] #4515~ A, B ¥ AB
HIEE. REVEE (initial concentrations) 1T :

[A] =a, [B] = b, [AB] =0

4 R = RJEHZ (rate of action). HE=EENE
(law of mass action) 4,

R o [A][B] & R = k[A] [B]
Hi k> 0 B—HH#IRF (proportionality factor).
F& [A], [B] ¥ [AB] HBERROT: EERE
[AB] = z ¥,

Al=a—=x, [Bl=b—2a
A
0 <z <min(a,b)
Hit min(a,b) &R o # b FHR/AME. HIit,
R(x) =k(a—z)(b—2x), 0 <z <min(a,b)

Hi ¢ BEMEL

R H
R(z) = kz? — k(a 4 b)z + kab

21 RS R THREE




IR R MRS (Q92E ) Bt 2. EXREH

(—fE 2 RZHEN) WER, 8 23, Bnt:

o HZ (rate) R(x) FEE x T 1M |.

o x =0 K, R(z) A (KR A &2 B BT
% .)

e r = min(a,b) ¥, R(z) =0 (ARHEF A 3
B W+ HZET, THEEXE.)

B 2. EE# (power functions) # FAZRHE 4 48
# (biological variables) EfH#HA/N (organic
sizes) Z MR “HIERER MR (scaling relation)”.
ERE 45 EEMMESE (unicellular algae) &, #
BN (HRERE, MlEEYE) ((cell volume,
cell biomass)) #E%, RFEHEIE

SRR o (HfERaRE)0- 794

(BREBREH, y = 320794, B o BHEE , v B
MAEmE.)
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AN 24 EET A B R [T RR = B/ T AR, X
MIF I B & BRI R AR

#] 3. Hk—r 8 (cube) WEERE S HER V
ZHEHIERERfR (scaling relation).
<fE> BIERE—BE L: L HEREE,
S x L°(& S =kL? (3)
V « L3 (& V =#kL3) (4)

B (4) @ L KA (3) &, &

B
1/312
(O
ko
k1 1,2/3
= 1%
k23
Fr LA,
S = kv2/3
5
S o V2/3
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FER: NAIESEIEs 2 5, S NEba?
Zin EFVE R IR AR R, MRUREE

S = k(2V)2/3
— 52/3p12/3

— 22/3S
FrLl, REREEBEER 22/3 (&~ 1.587) &,

Bl 4. 5838 E (exponential growth): ZHIEREM
FACBENREREIHEHE, B N(G) = £ t K
RN RS RN (population size), HI

N(t4+1) =2N(),t>0 (5)

M N(t) =7
<f#> & N(0) = Np (=initial population
size). BHZ:

N(1) = 2N(0) = 2Np
N(2) = 2N(1) = 22Ny

N(3) = 2N(2) = 2-2°Ngy = 23N,
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e
N(t) = 2" Ng (6)
Bes: B (6) 4,
N(t+1) = 271N,
= 2.2!'Nj
= 2N(%)

i, 2 (5) BL. R,
N(t) = No2',t>0
(—EHS 2 HBEY)

B 5. mEttEzE (radioactive decay):
WY " COs =

Cl4 g Cl2 WyIFIRIR R I LB R
SEREY): E1ERkIk COs =

Cl% EMbH Cl4 B Cl? WIpI TR

|

|

FRURBIEO MR 2 2, DURGRILRI B E R, WES
52 ERARMERIAER. BEERET

(i) HETEBEILE (law of radioactive decay): 4
Wo = C* WEBHIEE (= W(0))
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W)= 7t C* was
Al
W () = Woe M, ¢ >0
Hr \ > 0, BfER/Z (decay rate).

I

. BEULEH (nalf-life: MERCE—RHEE,
FRERIER) T), KET A, HEERMT: R
I ER,

1
EWO = W(T})
::_W%B_XQ
Fir LA,
1_ e~ Mh
2
W2 E In:
—In2 = In(e Mh)
— —)\Th
Fir LA,
>‘Th =In2
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By
In 2
A= ——
1y,

5
T_In2
TN

K > REAGE C14 W4L4E# = 5730 4, JE
{7 (decay rate)

_In2

57304

(i) TRALA: BFE—FHEEHAREEARS, Cl4
& EEEEE 23%, MILEREARFIEC?

<f#> EERHEEENE 25: SEBIECHRZIS
RER O, R Cl4 W& & Wy = Bk Ccl4 1
&8 BREEHRZISEE ¢, ik C14 NEES
W(t). HEEM,
W (t)
Wo
SR T R b

W(t) = Woe M

= 0.23
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BT 2 EAKH
Frid, i E=RE
— A\t
003 = Noe
Wo
— M
L&,
YN
0.23
A,
At = In (L)
0.23
AL,
1 1
| = _m(_)
A 0.23
B 5730fri|n( 1 )
~ In?2 0.23
12150 %

(R C14 B A =1n2/(57304))
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