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o 41F (Isaac Newton) (1642-1727) (855%)

o ¥fiJEZk (Gottfried Wilhelm Leibniz)
(1646-1716) (705%)

o Hik: mFHEAMMBREMED

PR T R R £

o WrEHE (differential calculus, #53): EPK
Hi#R (curves) HIVIER (tangent lines) E2f&{E
(extrema) (JREN, #ARfE (maxima) Edib/NME
(minima), A&,
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o TEEE (integral calculus, B&4): JEAKEE
FTE RSN EEEEENEE, WER.

o BLRE o O VT RA 1%

o MILHRBIGER (JREN, (g HAEH
(Fundamental Theorem of Calculus), #Jt

A A0 B AEAT FE T A 3 L B F st DAL B R 38 R H
PR B PR S ) BB /7 1R )

FEA : VB E R A YR RAYHL - A1

o VIEM A BRI (RIVEEIZERE (interactions
between species)

o HIRMHFEAIEEIRE L (neuron activities)
o RMETERNLKMNERE (genetic diversity)

o 2IKAEREHMEYIFE Y (impact of
global warming on vegetation) &%
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BENFERTRACER, FEAENGHH BRI
T, BHEAHRNEEBES, el EES mEE
[ BREBI DRI X8 1 1 2 17 58 IR B

(i) E# (real numbers):
e E LRI LAEER (real number line) #R
..
a<b<s (HHER, EEARE) o %1E b HEE
AER.

(ii) &M (intervals):

o FAER (open interval):
(a,b) ={z:a<z<b} (MEEFinE o H

b)

o LA (closed interval):
[a,b] ={x:a<x<b} (HEZIkE a & b)

o HFEM (right-open interval):
[a,b) ={z:a <z <b} (REEEmE a)

3 PR R THREE



IR AR MRS (LOOEEE) Bt 1. HEHEEE

o EHEME (left-open interval):
(a,b] ={z:a <z <b} (REEHIKH b)

o HEATWMMRIER (unbounded or infinite
intervals):

[a,00) = {x 2z > a}

(—o0,a]l ={z:z<a}

(a,00) ={z:x > a}

(—o0,a) ={x:z < a}
g 1. ZFfF5% co B —0co (FEEH), 7HlFSR

FfEE A (plus infinity) EE&HE KX
(minus infinity).

I

it 2. MMEBEWESEERZRR (real number
line) A

R={x:—c0o<x <o} =(—00,00)
RINL.

AERN
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(iii) BEHME (absolute value): #&% o B—EHH,

—a, Ha<O
Fr oo B O ZERVEERE, 0EIxR.

Tz B oo ZHRVEEREE R

a, Ha>0
| =

|T1 — x| = |22 — 21|
E 7R,
EANMEBINT: 3% b> 0,

1. |la|=b& a==b
2. lal<b&s —b<a<b
3. la|>besa<—bE a>b

A8 7R

B, FARTIIE KA.

(@) 3z -1/ =|32+1

(b) |3z — 4

'V

2
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<f#E> (a) i <

3 1
S 1=+ (Za+1
2" (2“')

GINIEK=i
3 1 . 3 1
517—1—55[:—'_1&533—1——(5%—'—1)
H 5

xr=28 2r =0
K,

r=28 =0
(b) KX <

3r —4< 28 3x—4>2
IMHE R
3r <28 3x>6
A s

< - B x>2

WIN

BCE A L
(—oo, %] U [2,0)
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RN E#E, MEDR.

(iv) FEHTHER (lines in the plane):

o E#ES (standard form):

Ax+ By+C =0
Ht A, B &% 0.

o IR (point-slope form):

y — yo = m(z — zq)
Hf (zq,y0) B ER—EH m BHEOR
= (slope), EHEK

Y2 — Y1
L2 — Il

AE 7.

o ®ER (slope-intercept form):

y=mx—+b

Hrh m BRIZE, b B y-#E (y-intercept),
HEEES (0,b), WER.
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o KFfE (horizontal line):
y==k
FZEE 0 (0 slope), MER.
o ShEELR (vertical line):
xr=h

HERZ (no slope), HER.

o % 11 B Ip BRTZEMHARBED R mq B mo,
Bl

(1) 11 || I (%F17, parallel) EERE

mip = ma

(2) 11 L1y (FHE, perpendicular) #HE5
e

mq-mo = —1

o JEF: AUERR_E  H y ZHERERLLH
(proportional) Bk, a0: #FER

y=mxr—+b & y—b=mx
& y—bxax
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IR, y — b Bd ¢ LB E AR
(proportionality factor) & m.

o REME (Hooke's law):

Yy = yo + mz
He g BEENFREEE, » BEDNER, v
BHEENEE. FXMHEER
Y—Yo =mMT S Yy —yo X T

INAN, MERRENEL v — yo HEE x K
.

Bl sekiEme (-2,1) 8 (3,-3) WEH.
<fHE>

[ =

_1 4 _3
A _ 2 — 2 __ _ 3
() KBZ: m = 357y = 5* = —10

(i) E: (—2,1)
(iii) HERR (point-solpe form), BEMAHE
*

3
y—1= —1—0(33 —(=2))
IEE R

3
y-1=-"(s+2)
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E
3 2

y::_16$4‘g

(v) E (circle): HE (center) (zg,yo) BHF
PR (FBIEPR (radius)) r WIEL (z,y) FiPRK
HES. RBEEAN, BREEHEERER

(x —20)% + (y — yo)° =2

%5l BB (unit circle), LUREE (origin) 5
BELHARE 1 WE, WER.

B, k@ (5,7) B (2,3) SELKE.
<fE>

(i) RPE: B HE—BEEELHESE. HEEA
A&

= /(5 -2)24 (7 —3)2
JI9+16=5
(ii) HEWAER, BHES

(x —2)%2+ (y —3)? =25

=
|

(vi) =f (trigonometry): fEEAME F, WER,
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o sing = 1k = pobboste =4 =y
o CSCO = 1y = %
s cost = F = o ==
® seco = c0159 — %
e tanf = % — %%Seiﬁ% — %
e cotf = talne :%
o HHE:
sin(—@) = —siné
cos(—0) = cos(0)

sin? 4+ cos? 9 = 1

1 —|—tan29 — sec?

Bll. Ak 2sin6cosh = cos 1 [0,27) LKy

iz
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<f#> BHEURHIEFE coso &, RAMEER
cosf(2sind—1) =0

INHE
cosfd =0
H &
o — ™ 37
27 2
5
1
sinf = —
H A&
0 — ™ b
6 6
AL,
T mw™ bm 37
% =135 5 2]

(vii) 8% (exponentials) E%# (logarithms)

o FEEL o", HY o BEH (base), r BEH

(exponent).

o HHE :
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3. s =a""®
r T
" 6 =t

5. a7 = %
6. (a")5 =a’$

o BB log,y T Ll o BEKIIEE TS
2 vy ERVTER, 7RED,
log,y =z < a’ =y (1)
an,
log, 8 =3 (AB 2° = 8)

logz9 =2 (HE 32 =09)
1 1
logy— = -2 (AB 42 = —
94 1¢ (R%s 16)

w3, MBHBEER, =@ (1) A, %

x = log,a”
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H
QIOgay =y
IRRR, MEEERESEAER A BRGER (BF
A FHE).
o HH:

1. logy(zy) = log, x + 109,y
2. log, (%) = log,x — 109, vy
3. log,z" =rlog,x

o HARYREIFHARTER: DISEER

e (~2.7182818)
BIEHRAERIER REE, WElF

In x

DEHE e BEBRIEEIBERAEY, LElF

eZU
B, SETIER:
2
(a) logs VT
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(b) In3—f§
<fE> RBEHEHMHE, (a) HER
10gs (22 4 3) + logs 22 — logs 5 — 10gs &
BE—FLHE, &
Iog5(:r;2 + 3) + % logsx — 1 — logg x
A3, (b) HER
m3+2mx—%my
B, KT FI% R
(a) 92Tl =27

(b) In(z+1)=5

(c) 52z—1 — ox

<fE> () B, REXBEHERESNTEH,
=
(32>2m—|—1 — 33
KB HRNES 3, HEGEH, E
22x+1)=4zx+2=3
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K,
-
(b) FZEBIEH e, 5
Jn(z+1) _ 5
NEEHHEAHARNKGER, WG
r+1=¢
AT,
r=e>—1
(c) FZEEE In, 15
In52%~1 = |n2*
BEHEHEE, EXHER
(2z —1)In5==xIn?2
BE%, WE
x(2In5—-In2) =1In5

Ik,
In5
€r =
2In5 —-1In?2
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