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BB IE Not | [ HIERIB DM 1) SAVESUL ay  cotx = 8% 1
sinx tanx

secant 1

eAhVN (EH) : secx =

cos
sine (IF5%), cosine (FRiX) cosecant 1

— M . . . M AE : =
=MBIEL : trigonometric function FEH T (RH) cosec T sin

o Al 2r 2D 1 =314 : HAXR

no=0,41,42, - T LT [ER] “co” DOFHORANER?

(7] BE#C tanz. cotx. sinz. cosecx. cosx.

sin(z +2nmw) = sin z \
secx DT 7 7 &HilT,
cos(z+2nm) = cos x
o fBAME : parity
sin(—z) = —sin z : @ (odd) BIEK FREBEEL : exponential function
cos(—z) = cos z :1H (even) BIEL 23 =8 @ 3 AYEHL (exponent)

. y = €' =0 o
(1] AT 7 % .
. . . = expzxr M Z7AR=—Fr¥¥ x]
1. sin2z 2. sin § 3. sin (a:—i— %)

e=2.718---: HANHDIK
e sin & cos DR

V2 5 2 (Pythagoras) DRI (S5 OEH) & b (8] y=expr BLF y=exp(—z) DI T 7

9 9 Z
sin“x 4+ cos“x =1
o =SB MIEEER (addition formulas) hyperbolic function
sin(a+£f) = sin acos =+ cos asin sinh z = ex_;ﬂ A PAY: I A G
cos(a+B) = cos acos BFsin asin 3 cosh x = e ! CAAARY Y AYA Y o
tanh o = SOME — CoC D (X HYysRYVEV b

(2] = FhHoeMzirtiHE X, LW Eo7-
NI, I B O B A B L T (AT A3 v 7 (Rilhiho) &1 73— () Lo T
&, FEOEKBEO D, EREONAYEATS. SMOE S50\, UL ULEWAFRIEE DY IF DT, cosh %
%L S A OMBBEIEGZ T AU TRLTHE S, FyYarosinh & Y (F) BEERET NS,
(193] hnEEEsih S emAR, Gaak, fe (EE] (sinh2)" & sinh"z 2E<
*mz@g‘j—@iﬁ‘ MERUCARET A, (Beik D) (9] BE%X sinh 2. coshz. tanhz DZ 5 7 %
tan OJNAEHE, &, i, BB AT £ = 0 TOM L BHROEE X7
(4] y=sinz » y =cos?xz DT T 7 ZHilT,

(5] 27 sin?zdx » [ cos® xdr DIE%ERD X,

e sinh & cosh DR =mm%kr of#iE?

cosh?z — sinh?z = 1

(6] BioROAREEREL T/ % LR LALE D

1) sin® 2 = — 1 sin 3 + 3sing o BUHIERBIBONEACHE =it ot ?
2) sinz = § cosdx — § cos 2z + 3 3

cos® 2. cost 12 DWT B ABOELE L THE, sinh (o = 3) = sinh « cosh 8 & cosh « sinh

cosh (= ) = cosh a cosh  + sinh « sinh 8

[ 2Dl = Bk |
. (1 10] Ed 33X (cosh2x—sinh2x =1,sinh(a+B) =
tangent SN T N
Kyyzvh (E#) ¢ tanzx = cosh(atp8)="--- ) T,

COS T



[ AR 2]

SEEIEL (logarithmic function)id
FRREEAR OWEAM L L TERS N D (chrt s | )

y= € (—oo<z<o0,y>0)

z= logy (y>0, —co< <)

[HARAR] —fuz, B f e 2 oW -1 coflicix
TEER fﬁl(f(a:)) =z, f(ffl(x)) =z BEDLDODT

€T =z (z2>0), loge® =1 (—oo<z<o0)

| DR - A
& (base) 2% a(> 0,# 1) OFEE - MEEIEK

x

y=a" << xz=log,y

o L flibNDEDME

[ E2Yii) (RS
e | BN | logz, In x
10 | HHAXE | logx

(FA ]
BHORHETIE logr B Inx B log, x ZEF A K.

Inld+#asrny, zrzx, sa—vr, ...

o XNHEABDOME a,b,c,x,y>0, a,c£1 LT

log,zy = log,z +log,y
log,2¥ = wylog,x
1
log,b = log,b
log.a

(1) B3Rz HEEoiEH])

a®a¥ = a*t, (a®)? = a®¥ P OEIT.

o [EEDEZ B DI - AHBEBIE, e 2IEE T 545
B BB TRES.

a® = ezlogea
log, x
log,z =
log, a
(2] FTRoEERD L. (a>0,a#1,b>0)
1. log, 1 2. log, a 3. loga%
4. logy /b % log, b THRYE
5. log, a % log, b TRYE
6. log ;b % log, b THRYE
7. log sz Vb % log, b THRYE
8. logy 8 9. logg 16 10. log, /57 81

W= R inverse trigonometric functions

WAL DD CTHEL 25

r=arcsiny & y=sinx(-z<= ,—1<y<1)

IA
VB

x=arccosy < y=cosz (0<z<m-1<y<1

~—

r=arctany & y=tanz (-Z <2< Z,—co<y<oo)

(HAH) 7=r94y, 7—ra94y, 7—2 &Yz b
(7] sin~ly % Sin~ly X Sirlly LEESDLLVOT,
arcsiny X EL Z & Z2EID S, arc IEMIRDERE.

() —lBEBUC § 5 728D IT, B ik & fEi I HIR A
mzentnsd, ROERE 2T L EiE, ZOHIRIZ
HERELD 2D KY). (= Sin & sin DEL)

o [Hf =P & DR

% = arcsin% = arccos -5 = arctan ﬁ
s . 1
1= arcsin E = arccos ﬁ = arctan 1
T . 3 1
3 = arcsin - = arccos 3 = arctan v/3

o = FRIBUCEEY 5 RS

W= B OMEL, = ABEO MR THAIL TS BI% (ke
BE) &, SR N BIRICEIRT 5 2 LTI 5. S
BOBADLIZOVTVIIE, & & IFFHDOERIIEE RV DT, M 21
FTLEUTMOHATTII V.

(3] DATOfEZRD .
1
1. arcsini 2. arcsin (—2>
3. arccos1 4. arccos <1)
2 2
5. arctan 1 6. arctan (—1)

. V3 V2
7. sin ar00057 8. cos | arcsin —7



| BB No.3 |
o W= BARIZBE S S B Nt R

(1) sin (arccos 2) DfE%ERD X,

(2] cos (arctan ;) DfEZ KD &L,

(3] tan (arcsin 110) D% KD &,

([ 4) arcsink = arctan2 #3723 « ko &,

2
(5] arccosx = arcsin \4[ -9 x BRD &K,

6
(6] arctanz = arccos \6f i3 x 2 RD X,

(7] cos <arcsinz1)) — arcsin i) D% KD &L,

1 1 ) .
(BE) arcsing + arcsing = arcsing R A
RO K, £EUBIOM [-I, I KA TWB I LEH S
NUDT->TVwWEEDEHE L,

([’ 9] arctan% +arctan% DIl % KD &,

(4 10] arcsin\/% + arcsin\/% D% KD &,

([ 11] sin (2 arcsin 1) D%k X,

(1 12) cos (; arccos é) DIE %KD X,

UFIZ B EH O RN MET T,

(] 13] arcsin § ...................... BIREE
(4 14] arcsin (—@) .................. BUSLIRE
([ 15] arccos % ...................... BRI
(M 16] arccos (—%) ................. BURRARE
(M 17) arctanv/3 .oooooo i, PIREARE
(%] 18] arctan (—\/g) ................. B
([ 19] sin (arctan (—%)) ............. BRI
(1 20] cos (arcsin (—%)) ............. HIS
([ 21] tan (arccos (—\/%)) .......... RIS

([ 22] arccos % — arccos % = arccos T .. RIHtRE

BEEBEBETF v 7 LTAE D! TOBIZIIRHZAE DAL
EEEZLWRI W,

y=sinhz <= x=arcsinhy 7 72 7"#"v>7v1

T—=INANKRY v 7 3o
y=coshx <= x =arccoshy >eiso. wpmmczc
NI 2 B 5,

y=tanhx <= x =arctanhy 7 7][/ V7%
log # FHWTHRE %!

arcsinh x = log(w—l—m), —o < <o
arccoshx = log (m + \/ﬁ) ,x>1

UVIEUIRERS 721 280
= =+log (:1: + \/ﬁ) 1 e LTHERS NS

Bl :C EFHEDFIATFY)

1
arctanh z = ilog , 1<z <l

1—z

(4 23] BE#XC arcsinh x. arccosh z. arctanh z
DT 7 &S,

(M24] ED3AXZEHRET L CGEpzE ks L0
Wir OFERE T, )

(— 2B D]

differential:#4 (@), differentiation:#4 (452 &), derivative: &

o EFH (VEHLc. OB, Mizrz)

dx h—0 h
o NI
1. FIOM AN (f+9) =f+4

o

BoMa AR (fg) = fg+td
= (fgh)' = f'gh+ fg'h+ fgh'
= (fifofsfs) = + + +

s mompak (1) LS0
g g
4. BEBEBDMI 2R (chain rule)
df (9 (x)) _ df dg
dx dg dx
iz (f(g(2)) = f'(9(2) g (2)

5. iﬁg@iﬂt@%{ﬁﬁﬁ X

dy _ 1 ) = —
R FRIO)

dy
(] 2R3 1F a2 s A4 9156EITS,
( f(x)/g(x) = f(x)h(g(x)),h(y) = ; LHB)
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[ BB DMS] derivatives of basic functions

o JLARBIE L Z D BB DM

2% (%) =¢"
* / 1 /
37 (logzx) = — wix  (loglz|) = —
x
4% (sinz) = cos, (cosz) = —sinx
1 1
5. t ! == t ! = —
(tanz) cos?x’ (cot ) sin?
6 (arcsinz) = 1
V1-—a?
7. (arccos ) = ———
. (arccosz) = ——
V1—2?
1
8% t = ——
(arctan z) 522

97 (sinhz)" = coshz, (coshz) = sinhx

1
10. (tanhz)' = ———, (cothz) = ————
( ) cosh’z ( ) sinh?x
1
11. (arcsinhz) = ——
( ) V1+a?
12. (arccoshz) = + L RIC L e U<
2 — 1 #Inairiss.
1
13. (arctanhz) = ——

* & F 72 3 DDRMEA, X9 FWHERBEROEHEB LU R 2
PNOBENT L, ToOMORNIT kEMITZ320ARE X9 »LoEY
%, k3R 4 MFRIFFEM{HLTLEZE W,

WBOTED B A5k (J;) ~ 99 pmpmucm i
CEA L.

(1] KX4po X5 28T,
(2] X925 K10 2H1,

(%) cos?z +sin?z =1
(£%) cosh? z —sinh?z = 1

dy

BIEOBAAR W = L &ML 3~7 LB L,

dy
(11 3]
(1 4]
(14 5)
(1 6]
(14 7]

X2 2o X3 2EHIT,

X4 2o X6-XN72HT,
X526 X8 2HIT,

X9 »5 X11- X 12 28U,
K10 225 X 13 2HiS,

[ BB DM ]

differentiation of composite functions

(8] DATOREEZMAOE L.
1. V3z

2. 4cos (br —6)

3. sin (2z) arcsin%
1
4. arccos (2 cos x)
5. arctan (sin ﬁ)
1 (z—5\?
6. =
exp{ L) }

7. log (\/4$ +3+ 2V + 5)

[uﬁuﬁgm%E?Tﬁ\%%ﬁﬁotkdﬁﬁﬁ%¢]
IZH W AT SN

8. V(Bx? —2x3)3 L. HIREARE
9. 342x+2H)Y3 RIS
1 __
10— i SR
2x + z
11, 2V2z oo BURGARE
12.sind o AR
13. sin2zcos3z ....... ...l BRGAR
1 _
14. - SR BIAEAREE
1
(1+4)
1 2
15. (arctan + x) .................. I s
1—-2z -
16. sin (2arccoS®) ........ooiiiiiii... BRI
17. log{1+1log (1+ logx)} ............ BRI
1- _
18. VE BURGAR
1+ Vz S
19. \fz+ e+ oo BRI
20. log [Vad + Va3 +1] .. RS
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[ 2% D4 ] differentiation of x to the x

o K e IS DIREBEE DY

[ QIES i} ok G EIE VAN % (NE) B

4 (fap@) =| |

(1] Eido X2 2EF,

log I& exp OB THEN S, EED a > 01T LT

a=¢"%% ThHbd, ZOZLEFMATRE LWV,

(2] 2* 2@Wind &k, L z>0&7 5,
FED z>0 1280 T s=¢€%% THBZ a2 L
(BURIE 1) SEMaEZ M S (R 2) RIS 5% S

(3] EED2 DD f(x), g(x) DE B

F(@)9@) W% fg,f, ¢ ZAVTHRE,
=L, f(z)>0 &T 3,

(4]
i E R % BN (logarithmic differentiation) &\,

df (z)
dx

= fa) - (1ogl £ (2)])

(") = 2" (logz®) = 2" (zlogx)’ = 2" (log x + 1)

B f(@) = L@} {fa@)} OrE
df(x) . f,g(m)}

)R
dx = ){plfl(w) fn(x)

f@)=a* @+ )Y e 1) DrE

F@ =2+ 2s - )t ) e -y

r—1

(W) RMDE (i) 20\ f(z) = 2° OWIE
F(u,v) =u’, w@)==z, v(z)=x £T5&,

flx) = F(u(z),v(x)). ZLEBBBOEEBEBOMIAIZLD
df (x) _ OF (u,v) du(z) n OF (u,v) dv(x)

dx ou dx ov dx
_ 8u7) dj auv dﬁ
T Ou dx ov dx
=ovu' ' 14w logu-1
=z + 2% logx

=z"(logz + 1)

THOEREZRYE, &b, zoR k28 A0

(7 5]

9.

10.

PAT o #e o X,

(] o ik oY) ORIkIZZ Y (a¥)” (= al*)) DRk
IRE SRV, FRTREDEOEMEM -7,

o(@)

9(@?)

11 eV AR S
12. 2V IR
13 V% RS
14, T PR
15, 28TCtanT HRE
16. g™CanT IR
17. sin (:U2> .......................... BIRGAE
18. SIn (%) v AR
19. sin (a:Si“> ........................ AIRERE
20. (sinz)® ... AR
21, (Sinx)® oo AR
22, (sinz)™ .. IR
23. (Slnm)((smz)&m) .................. RIS
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([ EibE (= mw) o ]

high-order differentials

o FEDWVWANA

1 B - %f(x) - dl;(;) — )

2w s () = S0 =@

n B - % din:l fw)) = L0 oy

dmnf(w) (d )nf(x) LENTH L.

(1] BATFOBMD 1, 2, 3RH&RD &,

1. L
z+1

2. logx
3. arcsinx
4. sinh(x?) ... B
S.tanx ... BIRCARE
6. €™ TR

[ n B (IX) 4] nth order differentials

BESIZ & > T, EEOBHEOMY R —oDHRATHRES.
(Hil)

(ex)(n) — et
(sinx)(”) = sin x—l—%”)

)™ = cos x—i—%)

(2] BIFDnEHazERdOL (n>1295).

[\
—
g}
|
8
~—
—~
2

..................................... BIRGARE

FBIIBFRE nll ZFHVTRYE. ZZTn!llidn @ double factorial
(factorial L IZMEFDZ &) LIFXNZET

n BMEHRDOLE nll =nn—2)(n—4)---2,

n HEHHEDOLE nll =n(n—2)(n—4)---1
ERT. F,0 = (- =1 2EHTS. £5EHT LML
Xnll=n-(n-2) 2 n=21DHELKRITS.

ot
—~
8
~
O

6. (sin2 a:) ()
LEZELUTILMANT L L.

sin? z = %(1 — cos 2z)

.................................. B E

[ B DD F )
Z 4 7=v (Leibniz) DA

-+ of product of functions

n

{f(m)g(fr)}(m = Z < TZL ) f(n*i)(x) g(i)(x)

=0
|
EEL( ") = a0 = —— TR
) (n—1d)l4!
0'=1, 1l=1, 2!=2.1=2, 3!=3.2.1=6: fE
ny _ ny _ ny\ _ n(n—1) ny _ n(n—-1)(n—2)
(6) =1 (1) =m (5) == (5) = ===,
il

(f9) = f'g+ 1d

(f9)" =f"g+2f'g + fg"

(fg)/// _ f///g + 3f//g/ + 3f/g// + fg///

(fg)//// f////g + 4f///g/ + 6f//g// + 4f/g/// + f 1"

(F)® = FO g4 5D g | 10f® @) 4 10§ g®
+ 5f(1) (4) + fg(5)

¥ Dn+1BEULEOWONETHS it BEE L

5o, 2 ERERg p2 B0 BR S, B,
(3] TFD n BEEHEEZFIELL (n>1 295).
1 (a:ex)(”)
2. (xQe*x)(n)
3. (3:3 sin :c) )
i (@)™ TR
5. ((1:3 + x) cos :c) o PIERES
6. (xQ(a: + a)") TR AR

1Obv b k>212/UT k) =0 kDT
(wez)(®) = (g) 2O (e2)(m) 4 ( )a;(l)( 2)(n=1)

2DF vV fFoniEEofc n = 10 2RALTAHZ I,
(22 — 20z + 90)e™® a5 BPhEIENTT.

3DF v 7 fonkimoRic n =10 #RALTAEE L.
— (23 — 270z) sinx + (3022 — 720) cos ¢ &5 ARV TT .

3ADffR : NREDBERIZAER AT E 5.
(sinz)™ = (cosz) "™V = —(sinz)™ 2 = —(cos z)
(cosz)™ = —(sinz) ™Y = —(cosx)"? = (sinz) "~
ZnsOBRERGY, FHRICEEND ZAEEE

(sinz)(™) = sin(z + 2 o)L (cos2)(™) = cos(x + =)
O 2FHHSZIFIZLTHES.

(n—3)
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( 7—7—&H ) Taylor expansin
o T— 7 —DEH

fl@) = fla)+ 2@ - a) + L5 (2 - a)?

™ (a n
+~~~+%($*a) + Rt

FE) e g A
tTét,Rn_Arl:m(x*a) +1 ’E{ﬁtﬁ_fﬁ a &
z OEITHFIET 5.

° hm Ryy1=0%5 f(x

Z

o I<HIT2DIk a =0 D :.TEF)% (w27 a—"Y VER).

o R, ofkb iz Oz 211k o(an) LW 2L LB 5.

O EKXZF, o WMINXFDA—THY, order DEXFTH 5.

B arctanz % 23 DEFXTTF— 7 —EE L.

% f(z) = arctanz f(0)=o0

@)=y s S0 =1

@) =g 0 =0
=2 ) = 2

f(z) = f0)+ f'(0)x + f’;(IO) z? + f’;gO) 2% + O(z*)
IZRALU T arctanz =z — %x?’ +0(2*) 2185

(i 1) arctanz O &5 L2 EBH T 5 &, THEFO
HEWDES. o Thoh U o* ORBUIYOL L bh
ZOTEREE O(2°) LBV TH KV,

(ffifd 2) 3IRTILDTIZ—MRIEEFHET 5 & (No.8 TEY)
arctanz = xflx +1x571x7+1x9—im11+.~
B 3 5 7 9 11

B . c=1%2fRAT5L, arctanlzz DT,

Y e
o 3 5 79 13 15 17
L UCHEARDENFIETEZZ b2 5. ABIORFENL

EBPEEDEW. DAULDOTRTIEZ»IPCROE KB HF SN D,

FEioflEIz o w, (1] ~ (4] OBk
f(z) 2 2 =0 OEET, 2 D3IRDODIHETT —
T —ERE L. 22 LREAEHIZ O@EY) LU T L.

(M1) f(z) =sin(z + 2?)
(2] f(z)=e "cosz
e(l?
(3] f(z)= T s PR
(4] fl@)=vV1+er ..., TR

x—a)”

[%Zﬁﬁaﬁﬂw)‘?—?—@ﬁﬁ]
I' .Ig ./174 .'E5 336

. 333 ﬂ’}

[2] sinz = =z —

(#52) [1~[3] RIFEED ¢ T, [4],[5] 1 2| < 1 TR

(5] e® =cosz+isine ZRH.

U i RERREAETHY, 2= -1 2T

7B, ZOR%E 445 — (Euler) DEFRRN (zrzak)) 205,
(i) ZHZHiE, FTEENEX 5N TVT, TOEHICEIL
T REFH BEOSNTZDOTH BN, BUSziz LT, RE
W ZHEBMDOEBTH D EZINE, MEBOER S
NEED XS HHRITH ZOMBIENERTED Z LITR
5. BlZIE, B &5 ITHREBEEE S BB EER O LA
PR T E 5. 5 I28MiR e 0, HIZIE, FAFFTNCY
ZZABBOMERELERT DI LNTES.

L2 AT, EEORAI ) = il iz 5 — P
BREZBEHL THAD L, cos(z + y) + isin(z + y) =
(cosz+isinx)(cos y+isiny) = cosx cos y—sin x sin y+
et DA D IR
M5, cos(x+y) = coszcosy —

i(sinx cosy+coszsiny) &RD, mHlE
+ - EEESE LN
sinzsiny, sin(z + y) = sinxzcosy + coszsiny 55
M, TIN5 sin & cos DIIVEEHLICAMAR & 72200,

AFizR U7 (6] ~ [[10) OBE%E 2 =0
DFEFET 22 DIEEFTT— 7 — BT &

(f6] (1+2)Y3
(B7) Vi+x oo, R
1 I
(18] ———— e, HIE
1+2x
1 -
([ 9) i ET R TP TP EPURPTPR PR AR
(1+ (—2))~! LRTAR [5] 2FHE &.
(f10] (44 )32
4321+ 2)3/2 e UTAR[B] Ts — 3,0 - 2 2E L.
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(7 — 7 — R DHME]

o Kl .
BIFE coshx = 3 (e +e7%) 27— —RHIE &.
R S T AL AN
= - 2 76 24 120 720
_I*1—$+£2—£3+£4—L5+L+"'
N 2 6 24 120 720
DB~ Z2RLUELET2TEZ L
.%'2 32'4 936
hx_1+—+—+—+ - ELNG.
cos 2 T 214" 720
72720, ZOBNZRR - Tk, BEEERLUZANBRIIRES.
1 1
(9 1] arctanhxzilog 1—|—x> DT — 7 — &
— X

% log(1+x) DEFDZEEZ L 52 2T a5 ODEETRD XK.

o T8
HlE V1—zlog(l4+2z) DF—7—EH%Z z D3
WETKRD K. % V1—xzlog(l+zx)=

(1- 40— La? + 0)) (2= 4a? + 1% + O(a*))

:x—i-(—%—l):cQ—i-(l—l-%—%)x:g—i—(’)(x‘l)
=z — 2% + ga® + O(a?)

(2] e"sinz % 23 DIEFTTF— 5 —EHE &.
Ak

Wi T % r DaARETT— T —EBEY L.

# f”:H@—ﬁ+m%)%@f%+mﬂf

+1 (2 +0@EY)’ + 4 (e + 0 )+ 0@ .
-2 4O )) =2 — 2 + 0", (z+ 0@
® 4+ 0(z%), (z+O0(z )) =2+ 0% ERATEL
e — 1 4o+ 1 _ Lgh 4 O(a®) B BND.

ZZT,
)’

([f3] e % ¢z 4RETT— 5 —EE &
() 14+ cosz + %cos2z+<-- IZcosz=1— %x2+»~ ERATIEZA !
o T

BlE  sinz ® F—7—EHAR

. _ IB 1‘5 4n+1 4n+3
Smx*w_§+ﬁ_w+ D~ Unt )

DA% x TWHT 5 E cosz DT — 7 —REFR

4n+2

Cosx—l—*+4'_ﬁ+"'+(4n) (4n+2)|+
"Eohd.
(4] e OF—F—BHR Y2, 2 &, MHLT

LMLV L ETEND K. ((e7) = e &IF UBR)

o 7}

BlRE 2 SRR

1+m2_1_x —I—.le —ZC+ +.TU4" 4n+2_'_.“
@F@L’Efﬁfﬁzﬁﬁ [0, x] fﬁfﬁ'&ét
arctanxzac——%-f—*—i- +4::i11 %
NEOND.

(f5] (1+2)'o2@EEBER2ROLT

log(1+x) 7 —7—EEAXZKRD &.

(6] (1—2%)""?o2mEEmEtaRnLT
arcsinz D7 —7 —ERAXZRKD L.

(M7) FHoBE#HE z=00EFETcT—5 —EHE
K. KRR 2% OIEE Cidskd k.
1. cos2x

. sin?z

w

(3 4 22)72/3
4. (1+2? +2%)2/3
5. y/cosx

6. log(1+x + xQ)
log(l+a)=a—1a?+ a3
a=z+z? ERAT 2.

BUAGARE
— ia‘l +0(a®) iz

7. log(cos(sinz)) ..., BRI
%79 cos(sinz) =1 — %x2 + %564 +0O0(28) 2EL . I
log(1 + o) PEFRIZ a =—12% + Z ot +0(%) ZIA.

e ” __

S BRI
1+ -
et BLU (1+2) " 0F—F—EHEXOFE LTkdDS.

1 _

9- 1.7_ ------------------------ EU"?\R%%
er —SInx
9 e Lsinag DT — 7 —EBHERDEEKDS. TDHEE
l+atBE (1+a)" ! ORMAZHATS.

10. arcsinhx .......... ... ..o L. BIRRARZ
arcsinhz = fo \/7 EZRMAET S, b, (14 12)"1/2
DT — 7 —EHERZHBIZES L TRDS.

11. tana o REARE
sinz/cosxz &&XTH, arctanz DAL L U TR 5 7.

12, €% o BIAAEE
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(BEXILDOEM ] (4] partial differentiation
o REZ DRI limits of indeterminate forms 3f((; ' Y) Ly REBEBELT @ CHAT S, o L BB
1] ZDIE @ 00— o0
2] B - FOF ¢ 000 0 oo g v) Ca BEREABRLT y THST S, f, EHEL.
0 o
(3] BB O © 00, 1%, o B .
(fE] log 22X [3] 1 [2] D, [2] X [1] DIICR D o Fil (= ) WO
% ” T | Py 0 (05@w)) e
D2 oz ox e mE
o I X )LDEH L'Hospital’s rule f(x,y) 0 (8f(m,y))
S = foy EHEL.
MR 2 — a T f(x), g(z) 2° oydx Oy Ox
EHIZ0 FhE BT £oo Pfzy) _ 0 (9f(@y) e LHEC
AP dxoy Dz \ Iy R
!/
R C B 4 C) Pey) 0 (0@
T—a g(gp) z—a g’(m) 0y? y oy
WAL T B, 72720 a iF oo TH L. o EL AL DB foy = fye BT S
£< B BHEEN - By 5B f(z,y) = 2t + 3%y + 20y DEEF,
)36 BT LHIT0 £7213 oo TRAVHEAITEHLTULES. .3 2 5.9
) BE AT TNEREBATAREL AR (BT AR £ JT 4“2 +6ay +2y7,  fy =327 +day,
WAHLTUEW, lim(fg — fo')/g? RFELE> LT 5. foz = 5 (423 + 6wy + 2y*) = 1222 + 6y
_ 0 3 PARE
AR ZOEIMZIZ L L) (Hospital) DARATEE SNT & fay = aay(ﬁlx2 + 6xy + 2y°) = 6x + 4y
FTH, EiFV X —A (Johann Bernoulli) HY0 ¥ X IVIZE A/ Z fyx = %(3.’E + 4zy) = 6z + 4y
LEEEPNTVET. WEB METHZHL 0D 27, oy = 532 + day) = 4a

. logx
lim

(1] RO &
r—00
(BE2F) = MEOTOYVOEMIMHAS.

(2] lim zlogx %3k k.
z—+0
(FERH) 0-00ME X2 RZRBLTHLOREZVOEMEMES.

lim LTOOSVT 4y

(4 3]
z——+0 Sln.ilf
CEZT) % B2 DT B XIVOEIIMEZ B H, cos & sin D
T—I7—RBEREHSOLE/ EFRMESTHS.

T+ 1\* .
(4] lim (200) #sko k.
z—oo \r — 1
(ExF) 1° Mgxz e 32202V OEHAMHR 5. b,
EED A>01220WT A = exp(log A) LT 5
ZexFHATS.
(5] y=2a" (x>0) DFT7 72T

x — +0 TOMREZBITRD K. F/-WE%E L 5
T z,y DIE H3RD &.

(6] y=2a" (z>0) DFF7%HT

z— +0 BEP z = 0o TOMEME 253 KD k.
T/, Wi E & B TO o,y Off H3ked k. ElifE
RO TH L.

(7] f(l‘ y) =sin 5 $+1 D fr, fy ZRD K.
(BRT) t= - ( smt)

[ﬁ:ﬁ 8] f(ﬂ:,y) = J"y 0) f]ﬂ fyv fx:ca fl‘yu fy:cu fyy
RO K. EaH) (%) = az®~1, (a®) = a®loga % FIH.

(2 2D T — 7 —RE & iRfH)
r=a+Ar,y=b+ay £T5H&,

f(z,y) =

fabn + fr@nAT+ fy@nAy < EFREo LR
—l—% (fm(a,b)(A:L')Q + 2 foyaATAY + fyy(a,b)(Ay)2>+R3

2 2B [ (2,y) 1, fa
> 07 SHUMiE & 5.

2
Joafyy = (Jay)” > 022 fuo { <0 B BRAfE L 5.
Foafyy — (fay)” < 0 2 SR/ % & 520 (#X).

— f, = 0 BT (IR ) ©

{58 5 stationary point,  #: saddle point
fla,y) D2 AR S, EFED 2 DOEHMEEL DILRY.

(9] 228 f(x,y) = 2®> + 2y + 9> + 22
DR B L ZNUTHIGT S (z,y) Z3KD K.
(110] 2 2B f(z,y) = 2(1— 122 —y?) D

Wi KO ZITHIRT 5 (2,y) ZKD L.
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() 557 D] “total differential formula”

z==x(t), y=yt), z=z(xy) D&E
d_ode 02y
dt — Oxdt = Oydt

U % DS - R ORERIE FiD LB 0.

] 2] ] 2]

F7z, WA Tdt 72 $0% 2 0N WS:
0z 0z
dz = —dx + —d
ox oy 4

o M RDOERIL, EHROBERD/NS 2205 EiL 2 T2,
f% DERDEDHEZ L LEDLELZEDIZREL VWS T L TH
5. ZALAVNES T NISEBAD 2 IRMA EDQIERHHTE L 05 TH S.

(1] PO ITLEMICELKLELEVIAATHERIETWS.

BROBZED 1 [cm], HOELKOEED m [g] D& &, hD%E
KOBIE p [g/em®] 1 p = 43?"; LEbIND. BB
IZBWT, r XMl 20 cm T, 1 em/s OEETEML TV
% (BB r=20, &°=1). 7z, m 2HA* 50 g T, 8 g/s DH

BTHMLTWS (BB m=50, 42=8). ZOKRLZH T2

p DRI [g/cm® 8] % (HIH L %) ke k.

(1] ZoficBELTIE, MEE r % 3.14 2 OELUMEICE &
MARNWI &, £, SBE/NETELMLZRNZ &,

(F] ZoWAz t =0 2FhE r =20+t + Ot?), m =
5048t +O(t?) TH5B. Zhoz p ORMARALTH
50 % Taylor EBIAD t1 OIHDBEREZN, DX >
BRE TR T, BT EHOARNEEHL TR .

[ 2) BEHA R % b OHSUBICAIE V &1 5 L Whiis
b7 D I RET 5V a— VB W = % ThB. I
[ 75 AR, BEN AV EUET L, W 3 AW 72
kT2 LT, AW % R,V,AR,AV % H\WT&E. Wiz,
AV/V = —0.01, AR/R = 0.05 DX %, AW/W %K X.

() aw = WAAV® V2 gsiepensca s i, kb THRL
VORIERZATEEL, EhE AR, AV O 1 ROFIE
TTEMT2ATH L. 1 WEMOHIH TR S, V, R Off
EERRL TS AW/W OIEDHRE 5.

(3] ¥8r B hOXRLY FOKREE V =1’k &
RIhd, BERIZET S r OFEE Ar, h DFREE Ah
&9 %. r=1.00 cm, h=2.00 cm, |Ar| < 0.05 cm, |Ah| <
0.05cm THBH L&,V OiRAEDLRE2 (AT EZEEL
T) /MNBUE (em?®) TRD K. WIZ, V OMKFEE (AV/V ©
ZE)DERE r & h DFENEFNDTFEITHITTRYE.
(E) |7(r + Ar)2(h 4 Ah) — w12 h| DK D EREZRE & 72
50, ZORTIERL, Ar & Ah O 1 IROEBRZFH
H& BOMIZIE TV OMIRER 15 % THY, TDS

5 9% M r DIREDNS, 6 % DY h DIRAENSELT WS
DEIIEZ L.

(R (i oy DA B D AR

v=a(w0), y=yluy) DLE
ou ou Ou ox
ov ov  Ov dy

FATIE 2 = 2 (z(u,v), y(u,v)), HEATE z = 2(z, y).

7z, T2 #BKLT] Tk icbEL.
9 9z Oy 9
ou ou Ou ox
9 9z %y 9
ov ov  Ov dy
(4] z = e“cosv, y = e"sinv D& E Tl D/NEIZE
A&
oz 9y
ou 15}
i) 4751 T= DR % u,v DEEE LTHR
z I5
o
&M{a 0 o 0
ii) 52 By % u, v, a’ 3o ZRHWTHRE.
vy = P o e . o? 0?
iii) 7 77 AHHET (Laplacian) A = i 5
o 0
% u, v, %, % %Fﬁb ’C?%'ﬂ—
(5] w= %log(m2 +97), v = arctan £ @D & & TFFLD/N
Iz &E 2 K.
ou v
ox oz
i) 1751 T'= DEEI % x,y D% E LTk
ou v
oy By
2% o o 0
ii) 0’ Do Y, 5 By HWTERYE.
o 02 o? o 0 R
iif) oz + Iv2 T, Y, 9z 87y EHWTHRE.
(M 6] [M4 OEKEHE M5 OEKRERIL, BHVDHZE

UZR>TWVWSE, ZDEE, T & T EBHEVOFETHNIZZR
5. £F, 5 RLMEEFIFALZ BT, EBIZE %o T
W5 Z e EERE L.

(7] ZEEM £ =rcosh, y=rsinf LT DHEH
r=+/224+3y? 60 =arctan¥ IZDWT, [ 4~6 & [FERD
AHEEIT RS> TAL.

(4 8] Jc:%(uQ—UQ), y=uv TH>DLZE,
0? 0? o 0
@"‘@ % u, v, a, 7 %Fﬁb VC?%_E—
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(No.3 / i 13]

™

3
(No.3 / [ 14] —%
(No.3 / 1 15] T
(No.3 / i 16] 27
(No.3 / 1 17] %
(No.3 / 18] —%
(No.3 / i 19] —%
(No.3 / [ 20] %
(No.3 / f 21] f%
(No.3 /M 22] = %
[Nod / 18] 9(x —22)V/322 — 223
[No.4 / Il o] %
(No.4 / 1 10] —(223?227;11)2
(No.4 / 1 11] @
[No.4 / [ 12] —9712 Ccos l

(No.4 / i 13]

2 cos 2x cos 3x — 3 sin 2x sin 3x

8

No4 /14 ———
[ o / F"j } 3$2(1+L)9
(No.4 / i 15) f > arctan 112

2(1—2z2) .. _ 2cos(2arccosz) . .
(No.4 / i 16] vl ey v A L
TR

1

(No.4 / [ 17] z(1+log z){1+log(1+log z)}

-1
(No.4 / 1 18] otV
M 18~20 13 DR Z L L THIZ B g THERI V.
(No.4 / i 19) L2veiiye(etva)

84/ z(z+vz)(T+y/T+/T)
(No.4 / 1 20] %, / :1:3+1
(No.5 / [ 5-11] ﬁeﬁ

log29./z—1

(No.5 / [ 5-12] NG 2
[Noss / 1M 5-13] V33 (% log = + 1)
(No.s / [ 5-14] zeretan®
[No.5 / i 5-15) ll‘ff garctan x
(No.5 / [t 5-16] pdretane (—icfaf’é + 73“’?”)
[No.5 / [ 5-17) 2z cos(z?)
[No.5 / [ 5-18] 2" (logz + 1) cos(x™)
(No.5 / i1 5-19] 257 (cos wlog z + *22) cos(z**)

(No.5 / i 5-20]
[No.5 / [ 5-21]
[No.5 / [ 5-22]

[No.5 / i 5-23]

2sinx cosx

(sinz)® (log(sinx) + x cot x)
SINT cos 2 (log(sinz) + 1)

)sinz

(sinx)

sinx +sinx

(sin x)(

- (cos x log(sin z)(log(sinz) 4+ 1) + cot x)

[(No.6 / 1 /4]

2z cosh 22, 2 cosh 2 + 422 sinh 2,

823 cosh 22 + 12z sinh 22

[No.6 / M1 /5]
[No.6 / 11 /6]

2sinz 6—4cos’a
cos3 cost x

cos2

72936_22, 2(222 — 1)6_12,

—4x (222 — 3)6_12.

[No.6 / 12 /5]
(No.6 / 2/ 6]
[No.6 / [ 3 / 4]

— 3Lz

— (—%)n(Zn 1

—2n—1 cog (21’ + M)
(

272 {(x +1)2 + n(z + 1) + 22 )

[No.6 / 13 /5] z{z?— (3n% —3n —1)}cos (:p + ”—2”)
+n{3z2 — (n? — 3n + 1)} sin (x + %)

[No.6 /3 /6] n! {x2 +2nz(z +a) + %n(n —(z+ a)2}

(No.7 / 3] 1+2z+ Za%+ 823 4 O(a?)

(No.7 / FI 4] v2+ %2a + 3242 4 243 4 O(at)
(No.7 / F7] 1+ g2 — a2 + a3 — Szt + O(2)
No.7 /F18] 1—da+ 322 2a34 3Bat4 O(>aP)
(No.7 /9] 1+x+2%+23+a*+ 0P

BB, It TEHRREOAR] THS.

[No.8 /7 /6] a:—&-%xQ—%x3+%z4+%£5—%x6+%$7+-~~

[No.8 /7 /7] —%22—1—%1"4—&—%3264—?120‘%8—!----

(No.8 /7 /8] 1—2x+ 2228454 85,4

1635 4 ...
60 & T

(No.8 /17 /9] 1—4 sz? ——x +ﬁx +1x5+mx +---

z2n+1
2n+1

1
[No.8 / [#] 7 / 10] a;——x +E$ +...+( ni)

_ oS (2n—1)!!
_Zn:0(71 (2n)u(2n+1)

[No.8 / 7/ 11]

2l 2L, ol = (-1 =1,

1.3, 2 17 .7 ..
T+ 3T +155” + 357 +2835“ +-

[No.8 / M7 /12] e+ez+ex2+gex +§ez +£ez +e-
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