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IC 55 2K £ INFINITE SERIES

T %5 #1251 INFINITE SEQUENCES
EXFHAFEHE, EEELHENRE.

328 E I8 SQUEEZE THEOREM |
Bs{an}, {c JEUSETL, BNYTEENn =K (KEHEE) | Ha, <b, <c,, HADGHIKSHTL,

A5 EIE MONOTONY SEQUENCE THEOREM |
MR PIFEIZE I a, )N LRE U, BATKER—/NTHETUNRRATEIE, B, WRLELIFED
BEB b I TR, #FI{b, }&[a—KTHETFLIIRIREB.

Tc 55 2% # INFINITE SERIES

U S5 2% £ B9 28 1 M B LINEARITY OF CONVERGENT SERIES
JU{eT 2R £7 GEOMETRIC SERIES

Z ar*'=a+ar+ar?+ar®+- (a#0)
k=1

i a
S=1111_{£105n——1_r(|r|<1)

SE F 2] £ COLLAPSING SERIES

o 1
. (¢, #C,NC,C, EN
Zkzl(k+61)(k+62)(1¢ 2N G, G EN)

FIRE Tests

% NI 71| %& B & NTH-TERM TEST FOR DIVERGENCE |

BRI L= an B, FANim ay =0, FfH, BIlim a, # 055 im a, NMFE, FARXTHREK
o HIRGIL | B lim a, =0, FLX RIS, (541 FFIZEL The Harmonic Series)

2R FH 5 H 515% BOUNDED PARTIAL SUMS
Y EMY—MNEREFHAIZEIFNE LT, X NERREY a, s,

FA4 ) B13% INTEGRAL TEST °
BIRfEK A1, 00) E 2L, EA. IBRBRE, BNYTRAEESkSe = f(k). BALEMNYR
BIRS [ FOOdUTSET, EHRET ap sk



P R EH] F13% P-SERIES TEST
W p R, MBp 1, p RHUS, MBp <1, p RHEH.

Eb 3% 3 51 5% ORDINARY COMPARISON TEST
B0 < a, < b, Tn =N, WMRY b, WSk, WY a, sk ; WRY a, k8, WY b, L.

R PR L &% 5% LimiT COMPARISON TEST
a, 20,b, >0, lim 2 =1L, MRO<L<oo, MY a,, X b, SEIARRE  WRL=0EY b, KK,
s,

Et 2 3 513k RATIO TEST :
lim 22 = o MFEp <1, WY a,lesh ; Rp > 1, WY a, 28 ; p = 1T EHE.

n—oo an

HR#77% Roor Test
a4, >0, im(a)'/" =R, MRR <1, WY a, e8| WRR =1, WY a, £H.

AT §E LR E ALTERNATING SERIES

X SR B E UL S B1) Sk ALTERNATING SERIES TEST
Builim a, = 0, FPAXNREUE,

4 3 e 85 1) 515k ABSOLUTE CONVERGENCE TEST
Ry la, | Wk, FBAY a, Bk,

46 3o Eb 3R ) B3k ABSOLUTE RATIO TEST -
im el = 5 s <1 MY a et WRe > 1, MY a, B8 p = IHFELIN.

n-—oo |an|

1% 8t ConpITIONAL CONVERGENCE
BRI a,iess, BYla,| %88, NWRZBE LU,

2% £ POWER SERIES

I &7 52 CONVERGENCE SET
(1)  Bjh—fsx =a, WSHFE - Radius of Convergence 40 ;
(2) KX[E(a—Ra+R), TeBEmR, WSEHEZHR,
(3) EEIZ, WEHEHRAw,

s

>\2|‘2

385 ART. (BXTELZR ¥ F)5E ABSOLUTE RATIO TEST) B -

p=f(x)<lorp=f(x) <1 = x € {Convergence Set}



[& 5 B 2% 5 % 42 KR CoNIcS AND POLAR COORDINATES

AR FR el B SE 2 5 HE$E TRANSLATION AND ROTATION OF AXES
A FREHTESE

x =ucosf —vsinf, y=usinf +vcosf

EEAAT
xfF
Ax? + Bxy + Cy*+Dx+Ey+F =0
=]
20 =22C
cot26 = ——

S gl 28 95 177 FE PARAMETRIC REPRESENTATION OF CURVES IN THE PLANE

i 1=

d?y
dx?

"

=Yy

% 84 ¥R Z& THE POLAR COORDINATE SYSTEM

S5EARULIRENXER .
x =rcosf, y=rsinf
2 — A2 2 _y
re=x°+y° tan@-;
1% 42 $7 B & GRAPHS

I 2 R iR A F2 g 4% Cardioid and Limacon

r=atbcosf, r=ax+bsinf

WAL /BB 4 Lemniscate :

r = tacosnf, r = tasinnf
M AR E,

(Xf%0) #Ehe4k Spiral .

r=a6, r=aeb®



1R 2 FR T FR 4 CALcuLus

REER
A==0r?
— i X 4R 4
1P )
a=3[ reyzas
PIERE

_ f(8)cosb +f'(0)sin6
"= —f(8)sin@ + f'(8) cos 6




L EIENT LT S EERE
GEOMETRY IN SPACE AND VECTORS

[a] & By [a] & FR THE CROSS PRODUCT

B U= (Uy, Uy, Uz), U= (vy,0,,03) B
U X T = (UpV3 — UsVy, UsVy — Uy V3, Uy Uy — UpVy)
HELFRIEN,

=

lZ x 9l = llzllll¥ll sin 6

o= RS fh 28 1= E) VECTOR-VALUED FUNCTIONS AND CURVILINEAR MOTION

o) &2 R

7(t) = F()T+ g(O)] + h(k

BE
B() = £ (O + g' (OF + ' (t)k
g E
i) = f" O+ g" (OF + 'tk
LT IG

b

b
L= [ VFOF+ g OF + WoPd: = | 150l

=8/ E PN EZE M Z B2k Lines AND TANGENT LINES IN THREE-SPACE
i (X0, Y0, 20) , 5V ={a,b,c) FTHEL

SHITRE

x=xqtat,y=y,+bt,z=2z,+ct

XNFRTTEE
X7X _Y~Y _Z7 %
a b c

Z[EfHZ TR EE
() = (') +g'® + 1)



H & 5 3% & 9 & CURVATURE AND COMPONENTS OF ACCELERATION

BAYIEE

7(t) (t)

TO = fon = o
i
ol
(KOl
E RO = FOT+ (O]
'y = y'x'|

[(x)2+ (y')?]3/2
Hy=9),

[y"|
[1+ (y)2]3/2



% TR BT
DERIVATIVES FOR FUNCTIONS OF TWO OR MORE VARIABLES

{ﬁ%#{ PARTIAL DERIVATIVES
af(x,vy, ...
£.06y, ) =%
#% E GRADIENT
_of . of _ of of
Vf(x,y, ) = al +@] + .= (&,a, )

75 [ 5 £ DIRECTIONAL DERIVATIVES
N EREAEEY

Dif(x,y,.) =u-Vf(x,y,..) = u fi(x,y,..) + U fy, (x,y, ..) + -
D:if (x,y, ) = fe(X,p,...)

Dif(x,y,...) = f,(x,y,...)

&% 3\ 3% M) THE CHAIN RULE

dz 0dzdx 0zdy
dt  dxdt  dydt

o+ FBRER L - Implicit Function F(x,y) = 0

dy  0F/ox
dx  0F/dy

P13 | & H ik {ll TANGENT PLANES AND APPROXIMATIONS
F(x' y,z) =k E (xo;yO; Zo) %Eﬁ@]iﬁﬁ%ﬁﬁ

F,'C(xo,yo,zo)(x - xo) + Fy(xo,yo, Zo)(y - }’0) + F;(xo‘ }’O'Zo)(z - Zo) =0



z = f(x,y) & (X0, Yo, f (X0, ¥0) ) AN F5 124

z =2y = f,(x0,5,) (x = x0) + f,(x0,¥,) (v = ¥,)
X} L2575

dz = f,(x0,,)dx + f,(x0,7,)dy = Vf - {dx, dy)

B AEE & /VE MAXIMA AND MINIMA

B A {8 — Maximum Value £ //ME — Minimum Value 1% 1{& — Extreme Value
45 — Global J536 - Local 4 B K{E - Global Maximum Value

Il 55 £ CRITICAL POINT :

(1) 35545 Boundary Point
(2)  F2E s Stationary Point
(3)

3 ZF 5 & Singular Point

“ 1R S A& 58 7% SECOND PARTIALS TEST
838 f(x,y) 7E (xo,¥o) MR BESI —HHRSHE. AV (x0,¥0) =0

D = D(xp,¥o) = fxx(xo'YO)fyy(xo'YO) - f,zcy(xo'%)

(1) D>0Ef, (xy0) <0, f(xoy0) ZIHAE
(20 D>0Ef, (x0y0) >0, f(xoyo) 2HIMVE
(3) D<O0, f(xoy0) NEHE (BER)

(4) D =0FEHu,

H A& B H e £E THE MeTHOD OF LAGRANGE MULTIPLIERS
HEHg@) =0T, KfP) NMESERAE, REMAHEAR

{Vf (P) = 1Vg(®)
g@) =0

KEPHA, WTFEERENDR, B—1 R HR—IMEFAS, WEH A YERAPERT -
Lagrange Multiplier,

-10-



22 B8 FH 4 MULTIPLE INTEGRALS

—EIFRD A=k FR 4 ITERATED INTEGRALS

| f Fxy)dh = f ' [ f e y)dx] dy
| f Fxy)dh = f ’ [ f e y)dy] dx

BB AFEHEXIEA—ER

DOUBLE INTEGRALS OVER NONRECTANGULAR REGIONS

y BY X 15 Y-SIMPLE SET :

f | fy)da= f by FZ(X)f(x,y)dy: .

a LYoi(x)

X BY[X 18 X-SIMPLE SET :

[ reyaa= | il "t y)dx: dy

/D1 (y)

BI5 | BERD KT

A FR By — EEFR 4 DouBLE INTEGRALS IN POLAR COORDINATES

ff f(x,y)dA =ff f(rcos@,rsin@)rdrdf

ih T T X SURFACE AREA

AG) =ﬂs /f§+f§+1d,4

K LA ERZR Y =FEFL4 TRIPLE INTEGRALS IN CARTESIAN COORDINATES

D2(x) W2(xy)
fff flx,y,2)dV = f f f f(x,y,2)dzdydx
D1(x) T(xy)

-11-



HEMKELERER FN=8R

TRIPLE INTEGRALS IN CYLINDRICAL AND SPHERICAL COORDINATES
HELFRESHEALIRANKR .

x=rcosf, y=rsinb, z=1z r?=x?+7y?

f(x,y,2z) = f(rcos@,rsinf,z) = F(r,0,z)

b ®,(0) ,Yo(r,0)
ﬂf flx,y,2)dV = f f f(rcos@,rsinf,z) rdzdrd6
S a

®1(6) JU1(r0)

REALRRSEALIRANIR

x=psingcosh, y=psingsinh, z=pcosp, r?=x%+y*+ 272

ﬂf flx,y,2)dV = ﬂf f(psingcos,ypsingsinb, pcos @)p? sin @ dpddde
s s

-12 -



(3 = FR 4> VECTOR CALCULUS

[5] & 1% VECTOR FIELD
o) &2 R

F(p) = MT+ Nj + -
trE1%H94%EZ GRADIENT OF A SCALAR FIELD :
> d
F(x‘y’ ) = gradf = Vf(x;% ) - _xl +_] + .-
f(x,y,z) 28 %K% - Potential Function,

£ E 5 #EE DIVERGENCE AND CURL

XNFrEED
F(x,,2) = MT+ Nj + Pk
B
G foy. po M ON 0P
v = ay " 0z
eE
P ON oM 9P ON oM\ -
curl F = vxf= (Oy Oz) (62 _ax)”(%_ﬁ)
Bl 28 F2 4> LINE INTEGRAL
b
f feoy,..)ds =f @), y@, IV OP + [y' (O] + - dt
c a
If] WORK :
W=f ﬁ-?ds=f ﬁ-d?:f Mdx + Ndy + Pdz
c C c
B

| Feai =f V@) - dF = £(B) - £(@)
c c

oN oM apP 6N

2 curl F =0 —K— ==, —=—, —=— E‘JL (B) F 24R=FH4 - Conservative) .
oz’ oz dx "~ 0x

= - - = N = a a
HF=Mi+Nj DU cur1F=O/%-\H7‘E%a—M:0—NO
y x

(cd,...)

f Mdx + Ndy + -+ =f Mdx + Ndy + - =[f(x,y, "')]EZ’,(;;.-.-% = f(c,d,..) = f(a,b, ..
4 ¢

ab,..)

-13-



2 #K/A X GREEN’S THEOREM

6N 6M
ff ——— dA = 3€de+Ndy

EHx=x(s), y=y(s),

B A7 17][5) 2 UNIT TANGENT VECTOR

- dx, dy
T =_—> -
sl+ ds]
B {7 3% 5] & UNIT NORMAL VECTOR
= dY—> dx—>
"TastTas!

F @13 C B935S = FLUX OF F ACROSS C

3€ F-fids= ff div F dA (EHrEUE /AT Gauss's Divergence Theorem)
c s

3€ F-Tds= ff curl F -k dA (Hr % s #r /A 38, Stokes's Theorem)
c s

Hh T F2 4> SURFACE INTEGRAL

ﬂc 9("'3"2)“:& g(x,y.f(x,y))\/mdydx

B {7 3% 5 & UNIT NORMAL VECTOR

Fi@1d G B9S2 FLUX OF F ACROSS G

ﬂ ﬁﬁds:ff (-Mf, — Nf, + P)dxdy
G R

= B /A T GAUss’s THEOREM

aM 6N 6P
ff F- nds—f (Mcosa + Ncosp + Pcosy) dS = ﬂf z ﬂf div F dv
as as

By 2 5 B /A X STOKES’S THEOREM

3€ ﬁ-?ds=ff curl F - 7t dS
as s

S FEEE A FRNE 0S FRES, curl F TSR 2n,

-14 -



RELETE

1
1_x=2x"‘1=1+x+x2+x3+~~,—1<x<1
x™ x? x3 x*
In(1 =Z—1"—1—= b e —1<x<1
n(l+x) -1 m X 2+3 4+ X

xZTL—l x3 x5 x7
tan~1 x :Z(—l)n_lzn_ 1 :X—?+?—7+"',—1 <x<1

X—Z—xn_l C1exs iy
M e R TRAET)

2n-1 3 5 7

X X X X
; — a1 A A e
Smx = Z( e sy R TR T
3 - x2n—2 B x2 x4 x6
cosx—Z(—l) m_1—§+z_a+...

xZn—l X3 x5
sinh x :Zm=x+§+§+ﬁ+...

xn—2 x? x* o«
coshx=zm: 1+E+I+a+'"
(1+x)? =Z(n31)x"‘1 = 1+(11))x+(}29)x2+(§)x3+~-,—1 <x<1
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