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HFAE—E Bz BT B 1E r(cos 6+isin6) (rhz i, B0 |z| =r,0=argz Rz M4EM) , B4

TN WCIRE K+ §:0ki:%  §i -

z =r(cos @ +isinf) = re”.
HERRE—H, R T Kz W R
e’ = e'le,
¥ z=x+iy LA B, WA
e’ = e =e'e” = e"(cosy +1isiny).
3 B 14.3

1. iEBAARE 3B (de Moivre) AR
cos nx +1isinnx = (cosx +1isinx)".

2. NARRARSERESRARIER.

» »
. x 3 . x" .
(1) e “cos(asin a) = E ——cos na;; (2) e “sin(xsin a) = ——sin na.
n=o ' azo0 ¢

i LN SRR b

LOGEWT 2 |x | <,
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2. KT o B TR BUR TR R
(1) flx)= (1+x)In (1+x); (2) f(x)=sin" x;

(3) f(x) = chos £ de.

0

3. B T R R SO, I K A R

=1 +3x+72 + - + (2" = 1)x"" 4 o

(1) zann-]; (2) i 2;":15‘2";
® ,._l. ®. ~ e x2n4|
(3) ;n(x— IR (4) Z( 1) @y =T
4. N FHRERBME BUGR T3 BB
> n - (-1)"
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5. BeRL
fiay= T2
n=1 N

EXAE[0,1] FIEHELE0,1) LR TR 2.
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6. I FH o B0 T BB FF 2R T8 i A H R
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y, = A;sin(kox + @,), k=1,2,-,n
) &

y:kz:yﬁkzjl/aksin(kwxwk). (2)

b F RSy, BRI (T=7) k= 1,2, m BELABHC(2) BP0 7. 34 55
1 AR 8 17 151 o 0 2 2

A, + 2Ansin(nwx+¢n). (3)

#7908 (3) WO B, W B i A 6 2 O — AR P W E B B R X TR E(3) AT A&
Wit o=1 (MR 01,0 ox U x) KHIE. BT
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Pt LA

Ay + > Asin (nx +¢,)
n=1
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2 * r.z:;(a"cos nx + b, sin nx). (4)
ERHZARYIN(LHRAI=ZREHER)
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B A —RIE X = R RE.
BEHRAUE, & = M4 BB, W E R — & J2— A LA 2 Sk J 30 ) eR B
KT =ZMBE(4) ISR nF e B
EIE15.1 FHHK
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WS, U 25 K (4) 7 %8 A Boh b 2 3 oS — Bl st

E XHEATSR x, T
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IR R WA B0 M OB 513 (G2 BE 13, 5) sk REHETS A 2 PRI 4518 0
Nt — A0 = M RE(4) BICEE  FRATT ST = M R BUR (5) BAT WP e 4.
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J cosnxdx:f sin nxdx =0, (6)

f cos mxcos nxdx =0 (m # n),

f sin mxsin nxde =0 (m # n), ¢ (7)

o
J’ cos mxsin nxdx = 0.

1M (5) FHAEAT— A~ e B T5 £ [ -, ] R ERA S5 T, B

f cos’ nxdx = f sin’ nxdx = T,
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LHMAE o 5y fEla,b] EWBLH
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¥ a,,a,,b, ZEHXE.
EE15.2 AEBENEGH L

a, = .
f(x)=—5—+ "Zl(ancos nx + b, sin nx) (9)
HEAXADEH—Buls, MAEIM T XREL:

=LJ’ f(x)cos nxdx, n=0,1,2,---,
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iE HEMFMG, R SE-v,v] EEZ A TR X (9) XXM 015
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13 R (6) A1, 13 A 1 5 0 KO BUH 85 T 7 A
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It
a == fx)d,
B cos ke FE(9) R P (k HIEHH) , 1
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B BHORM A
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A7 0 = A0 GO B/ MR — BOUC ST 30 oR 5, U B = £ SRR S f 1 1
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T T S X0 e 0 R, R 2 ) 5 0 7325 A T 9 R R
A G X TS B UE L § 3 e AT
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0+ -t
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“ c
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1 (" 1 ("
a, =T"—j- f(x)dx =?J‘oxdx =%.

M =1 6,
1 o

a, =LJ' f(x)cos nxdx = —f xcos nxdx
i g wlo

™ o o

- —| sin nxdx = —
0 nwlo nIr 0
| {—3, % n 2R,
= (cosnm - 1) = n
n

0, X n R BT,

b, :LJ’ f(x)sin nxdx = LJ- xsin nxdx
1T -%

=—=xsin nx cos nx

n

wlo
s 1 m
1
=— —xcos nx| + —| cos nxdx
n o nmlo
(_ 1)n+l ) o
= + ——sin nx
n n T 0
1
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n

B AFEIF X (8] (-7, ) |,

1 .
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2 91

fE x= 2w i, B R AT BT
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1 27 _l 1r2 1 27 ) _11_2 711_2— 5
ao—“jof(x)dx-—“—fox dx + “L(—x )dx—?— 3 =-27,

2m ™ 27
a, =LJ f(x)cos nxdx = LJ’ x’cos nxdx + if (- x%)cos nxdx
mJlo mJa

2w
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. 2x
- - —3 sin nx + —cos nx
T n

& 1 % 2 . 2x
- —||— - =] sin nx + —cos nx
. wil\n n n
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27 27
b, =LJ. f(x)sin nxdx = LI x’sin nxdx + LJ (- x*)sin nxdx
mlo mJo M) x
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1 x 2 2x . b 1 x 2 2x .
=—(——+—3)cosnx+—zsmnx] ——-(-—+—3)cosnx+—zsmnx]
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1 2
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1 1 1
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=
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(1) flx)==x, (1) —w<x<mw,(ii) O<x<27r;
(2) flx)=2", (i) —mw<x<m, (i) 0<x<27r;
ax, -m<x<0,
(3)f(x)={ (a%b,a%0,b%0).
bx, O<ax<m
2. WfRM 2 AR TIRR B AEETEDT L, F
a, = LJ’HZ’f(x)cos nxdx = wa f(x)cos nxdx,n = 0,1,2,---,
). w) -
b, = Lj”hf(x)sin nxdx = LJ’Tr f(x)sin nxdx,n = 1,2,---.
mJ)e wJoom
3. BRE
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flx) =
%—, O0<sx<m
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Lt oro Mg v roro
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4. GERB Sf(x) BRFH fa+m)=~f(x). BDHEEE(-7,7) LNEEHRHEAFTHAEM

5. BEE flx) BREFY fla+m)=f(x). LR BE(-m,7) LOBEHEHERBEHAHEM.

6. WIE R ¥R cos nx,n=0,1,2, - F0 sin nx,n=1,2, - BR[O, v ] LN EXIREYR ,BENEER
k(S RFZ2[0,w] ENERREE.
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(1)f(x)=“7‘",0<x<2m
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(3) flx)=ax’+bx+c, (i) 0<x<2r, (ii) —mw<x<;
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fx) =12, x=h,
0, h<x<wmw
(H: O<h<ar) & FF B IE 5% 5K

MR eRES NP 15-10 FR B R H BOG R B, PRI AT AR JF ARIE 52 %8 (12)
HAK

h

b, =£f f(x)sin nxdx =£J’ sin nxdx
mlo mJo



§2 M2 ARBNERENEAR 11

h
=£(—_ = nx) =l(l - cos nh).
1T n o nm
Fr LA
f(x)_—EMIan, 0<x<h, h<x <
n=1 n
Hoa=0 B, BN 0, x=h Bf, H
_2__2 (1 - cos nh)sin nh=1 +O=i.
Trn:l n 2

AP h=m, WA

®

S(x) =%z l_(n—_l)"sin nx

n=1

4
=—(sin x + Lsin 3x + Lsin S5x + ) 0 <x <,
™ 3

5
mHEY x=0,m &, ZEUST 0. O
y y
1 o /Q /,0 2-/9 /9 /9
o / 7/ / 7/
* -6,” -27102,7 6,/ x
I’ ] o o

o h n X

A& 15-10 A 15-11

Bla 48 f(x)=x7E(0,2) LRIFAL:
(i) EZREE;
(i) RIEREL
(i) T B SRIFRIERRE N fAEAFR AW ER (E 15-11) FFi AR
(8)H
a, =0, n=0,1,2,--

fxsinmdx=——4—cosnw——(—l) n=1
b nw

n
BT x e (0,2) i, i 223 (9) R 8uE B A5 5

f(x) =x = Z :_Tr( — l)nHSin %

-

(14)
. 27X 1 . 3mx )

4/ . mx
=—( sin — - n == + —sin — +

LS] 1
2 2 2 3 2
B4 x=0,2 i}, 7 L FHBE T 0.
(ii) A 7 EZAL fIRIF R ZRE A fVE B 4 (B 15-12).
B2 (6) 1% £ HEH RECh
b,=0, n=1,2,--,

2

a, =j xdx =2,
0
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M #+tE%E BEHRK

£
PP .
2k-1 — (2k _ 1)211_2’
FrEAY x e (0,2) B, AR (7) X 8UE #1453

4y, =0 (k=1,2,-).

-8 (2k - 1) mx
— :1 + C
f(x) x ’; (2k - 1)2'“_2 08 2
8 ™ 1 37rx 1 Smrx
=1—?(0057+3—20057+?c037 ) (15)
0

B ] 4 a7 LUE B, R A — A o& B7E 7] A #Y X E] B AT AR IE 52 R 80RO, ]
AR ZBEER , EEEEE LG, T A E — BB (5) RER.

3 & 15.2

. XTI EAPRENBEEHRERFARN.
(1) flx)= |cos x| (BH =) ; (2) flx)=x-[x] (A1) ;
(3) flz)=sin*x (BAH w) ; (4) f(x)=sgn(cos x) (B HI2w).

2. K&
x, 0<sx<1,
f(x)={l, 1 <x <2,
3-x, 2<=x<
89 B R8I it H st

3. %%&ﬂxh%—xE[O,n]tﬁﬁﬁiﬁﬁz&&.

4. Y5 EH f(x)=cos —;Lz{[o,ﬂjtﬁﬁﬁﬁmﬁzﬂ&.
5. IBEE

%) ={l—-x, 0 <x=<2,

x-3, 2<x<4

£(0,4) ERFAMARZEE



§3 WS EEMIES (11

6. AL f(x)=(2-1)> Z(0,1) ERFARRZRY, HHEH

w’ =6(1 +L+L+---).

7. XTI BAEEHRHERAR:

(1) f(x)= arcsin(sin x) ; (2) f(x)= arcsin( cos x).
8. iﬂfﬂﬁnﬂmrfx&[o%] LOTRER EHBRE (-m,7) £, EENOBEBHEEH 0
THRER.

(1) D a,,_,cos (2n - 1)x; (2) D by, sin (2n-1)x.
n=1 =1

§3  WeEoE BREYIED]

R T UE BA 8 B R0 Wi S5 B S E B R Tl RS T A E
MEEE 1( 1 %E/R (Bessel) REX) HRESE[-m,w] EATFL T

T+ @) s f o, (1)
Hea, b, fOEEHRERE (HDXAKIRERAIER.
E 4
S.(x) =% + "z’:;(a"cos nx + b, sin nx).
&R
f [f(x) - S.(x)]%dx

=ff’(x)dx B 2] f(%)S.(x)dx +f $2 () dx. (2)

M F
[ 8,020 dn

=%J’:’f(x)dx + Zl(anfj f(x)cos nxdx + anﬂ: f(x)sin nxdx) ;
MR RBAKX(§1,2K(10)) A7

f_‘f(x)sm(x)dngag+’n‘Z(ai+bi). (3)
Xt F S2(x) AR B =M R B ER M, A
Jﬂj S,zn(x)dx

= " aO c . 2d
J—_,,[? + ’.Zl(ancos nx + b,sin nx)| dx
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M E+iE BEHRK

2 n n 1-; g
= (%) J_ﬂdx + ’; [aij_ﬂcosz nxdx + b:J'_"sin2 nxdx]

m

2
mwa, 5 .
R +'n'§ (a, +5)).

n=1

¥R .(4)KXRA2)K, 18
0 sf [F2) ~ 8.(x)%dx

=j"f2(x)dx -5 - =Y (a + ).

n=1

A i
@) s o A0

XHER TE 880 m R i [ (o) 1 d S UL, LA E T

?0 + "ZI (a2 +b2)
B g A A el s A AEFER (1) o7,
Wit 1 & ST ek %, W

lim| f(x)cos nxdx =0,

limfr f(x)sin nxdx = 0.

(4)

(5)

BR )R H BB, T LY n— oo B, B I o) +b2—0, IR BIA a,—0 5

b,—0, X (5) . XMER MR ARE -8 MR ER.
Wit 2 2 SO BLeR S

,}LT 0f(x)sin(n + %) xdx =0,

,!LTJ’O_ f(x)sin(n + %) xdx = 0.

iE BT
sin(n + —1—) X = cos isin nx + sin icos nx,
2 2 2
i LA
J:f(x)sin(n + %) xdx
=j:[f(x)cos %] sin nxdx + f:[f(x)sin %] cos nxdx
= Jﬂj F,(x)sin nxdx + Jﬂ_' F,(x)cos nxdx,
Hrp

(6)

(7)



§3 W EENIES (11

(x)cosi, 0<x<m,
F,(x):{f 2
0, -m<zx <0,
(x)sini, O0<x<m,
Fz(x):{f 2

0, -m<x <0.
BWF 5 F,Mf—HE-v,a] LR BH#ER 1, (7) XAmM TR RTE n—oe
&R %% T, BT LA A2 il B A BR Sl %
[A]#F AT DAE B

,!jfzj"iﬂf(x)sin (n + %) xdx = 0. g

MEEE2 #7 f(x) R 2w NI R R, HAE -, ] B AT AR, 0 4 46 B ot
RIS, (2) ATH K

1 sin (n + ) 1
Su(2) = — fx+8) ——>"dr, (8)

=% 2sin —

2

2 1=0 BF, g B R B0 A 5Kl PR
‘ Si"(”‘“%)l 1
llm—_—=n+—
i 25inL 2
2

Kt 5.
UE AE L ZORGE r A

S.(%) ="2—° + Z (a,cos kx + b,sin kx)
o R R M ZRAMAA, TR
S.(x) =2Lﬂj:f(u)du + :IT‘; [(f:f(u)cos kudu) cos kx + (f:'f(u)sin kudu) sin kx]

21?_”_1!(“) [% + IZI (cos kucos kx + sin kusin kx)] du

=%jlf(u)[;— + zcos k(u —x)] du.
A u=x+t,15
S = fxan[o z ] e

o b X AR B SR R BUE R 2 R B, R AE [ -mr—x, m—x ] E R 55
Fl-m,w] BB, F R+ =5 §3 B9 (21) X, B

l n Sin(n+%) t
7+ 2c05k1=———~t—, (9)
= 25in?
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Il £+5&E BEHRE

iRl
. 1
sinfn + —| ¢
sn(x)=lf f(x+t)—2)dz. 0
w) -n

2sin —
(8) HLFR A f 0 1e HE o % B8 o3 A i) B3 s =K
BAEUEM ER 15. 3(WBUEH) , HiR N T -
ZU 2 IR R e -, m ] BARBOCH MEG — K xe -7, w],f HF
BHZR (AT §1 M (12) ) WST fEA « B AR ARF21{E, B
f(x+0) +f(x-0) a
2 2
H a,,b, 9 fHH M R
iE HREUEWER — A o AT AR R T
lim f(x+0) +f(x-0)

N |~

+ Z (a,cos nx + b, sin nx) ,
n=1

- 5.(0)] =0,

2
Il
{f(x+0) Ffx-0) 1 sinfn + ) }
lim -—j flx +t) —————dt| =0,
" 2 T =% 2sin —
2
s ik B[R] B A
f(x+0) s'"("*%)’
lim Ll ey —— 24| =0 (10)
25m7
5
; 1
o sinln + —|t
um{f(x“’) -1 f(x+t)—(—2-)—dt:|=0. (11)
e 2 e < 2sin —
2

BAESSUE M (10) 2. XF (9) XA

L ) (S

2sin —
2
BT B ek 8, R B e L f(x+0) 515 3
1
sin(n + —| ¢t
flx+0) —f f(x +0) —(L)dz.
2 .
2sin X

M (10) XAl %5 A



§3 wsEEsES (11

. sinn+i)t
e | [ # 00 ~fw % 1) | ——— i = ] (12)

n— o ’n‘ 0 i
2sin —

N | =~

&

_f(x+t) -f(x +0)

t
2sin —
sm2

o(t) =

t

__[(fxt) —f(x+0)] 2

——, te (0,w].
t .t
sin —

2

MAE §1 1(13)1%

lim (1) == f'(x +0) 1 ==f"(x +0).
% @(0)=—f"(x+0) W pREL o 7ER t=0 f7 5. AN o (0, 7] EEZZ HAHRA
A MW, DL o 7E[0,w ] B AT BL AR R A #8142,

sin(n +L)t
] o™
lim —| [f(x +0) —f(x +t)] ———————dt¢

s W] 2sinL

2
=,!LT % :<p(1)sin (n + %) tdt = 0.
X FEUEAS (12) 7, AT (10) 257
FRIAREF i mluk (11) 5Kt 7. g

L g/ 2n hAMBERE _MESNSRY, EH/MNEEHRBE (- ,+o ) E—FHIK
ST £

2. WfAl-m,w] EOTREAY ER . E/NEEHRYAE] -m,m] £ —BOKSCT £, W AL L8
E R /R (Parseval ) 3 .

'?jl[f(x)]zdx " % + Z (a +b2),
XBa,,b AfOBEEHRE

3. MERRERANFE[(-m,w] EHRUAEERFGOR BRI (ER). EEAXNERIE
BT ER:

() F = 2 ooy (RS M3 HRFASH)
n=1 =
(2) T= S L BRREASIIEI) )NRFISH)

a=z1 I

© K T A AR MM
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Ml #£+5i& BEHRE

(3) %= b (BRI §1IM(2) () DRFRGH ).
4 & frg N[ -mm] EOTRES, EENOHBEOHRBE -, 7] LD —HEHTF S
F0 g,
a,a,

%r—'ri"f(x)g(x)dx ==t Z (a,a, +b,B.),

Heipa,,b, AfHUBEHRE 0,8, he WBEEHRL
5 . EfRESRES E[-m,7w] LT R,Jﬂ_' flx)dx = 0,f(-w) =f(w) , ERMIWBER
RER, W

[ 1t Pae = [ 17te) P

C o NS 3 )

LR =2 mA
T (x) = Az_o + ; (A,cos kx + B,sin kx)

118 B o R B T
2. WfH[-m,w] LRI BURE a0,a,,b, (k=1,2,--,n) 0 f A1 Bt R BIEH] . 24
A, =a,, A, =a,, B, =b, (k=1,2,-,n)
w5

[ U -1
B /ME , BE/ME R
" 2 atza . 2 2
[ A0 -a[ B CE 0] -
ERT () R 1 BHH=MEIMRA A, ,A,,B, HE MM EMRE
3. R 2a NEAM, B BA B g2 v R R R,
b, = LJ'V f(x)sin nxdx, b" = LJﬂ f'(x)sin nxdx.
) -n mwJ) -n

LS O e O

"
bn

. 1 .
Z, JIb T < 7(2 4 Z Y«
4 WM N 2w AT R o(x) 5 ¥ () R TFXER .

(1) (-x)=yp(x); (2) o -%) = =p(z).
B @ B E I R a, b, 5 ¢ MR RY a, B, HHAXE?
S. W XAE[a,b] b MG R | o, | X R
b 0,
[e.(x)0n(x)dn ={
a 1

, n=m

n#m,

Xt FAE[a,b] LA AT BLR B f, 2 X

a, = jf(x)<p,,(x)dx, n=1,2,



WS o W AR SR

F+aEREAUE

Zai < K[f(x)]zdx.

BtaERGIA I
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L Zle /AN
Z TR ERIR IR S %

=
=1

§1 Pl xifS 2 oCsRE

ZITCRBUR — JU R B HE)T, B AR BB — U R B R SRR (Rt il T A
Bl — MBI A, AT R R, A N X R E MR M TS
JCRRE AT EREITE vk 5B T _ork B A X SR T RZ )G, &
ITAr LAEEAHE 3] — B Z ot ek B0 .

— 7 R B S SR S B B R s AR, T oR B SE SCHURE R AR A T T b Y A
5. ik, 7E0HE ZIos R B AT, A F S TR A R I R ) — S A

— FERE

- 1 A AT JLART S0, 24 E - T R E T — SRR R (A E IR 48 B E
REMURR)ZE,IAHF LB (x,y) 5F 6 LA w0 & 2 E @ 7 ——xf
7. B, A SRR B 5 T B 5 R U R R R R A A TR . X R
T AR ARV, B & AR T E.

Mp R T b R SRR A PSS RO EE AR O

E={(xy) | (x,y) WE%KMH P

il 40, 47 T b 6 25 B 4 A 1 A 4 R

R ={(x,y) | o <x <+o,-® <y <+»]. (1)
ST b LA s A R o R R BN T A SRS R
C=1{(x,y) 2" +y" <7}, (2)
[IDE: 33
S={(x,y) lasx<b,c<y=<d} (3)

W g — 4T R ST A Sk, h BB E A, AR T i a,b]x[c,d]@.
- T 4

D R MARHT".
@ —fx, s THEEAAKE(RESL)AB,iRAXB={(x,y)lxeA,ye Bl #HA5BHER.
Blae A= {(up)l > +0° <1|,B=[0,1],MAxB = |{(u,p,w)l >+ <1,0<w=<1].



§1 FERESZTRE |

{(x,9) | (x =3)" + (y —y,)" <&}
5

{(x,y) | |2 -2 | <8,y -9 <8}
S IFR A LA A(x,,y,) AR 6 B4R 6 A 4RI (& 16-1).

Y ¥y

A 16-1

HFAAME-PRASEEEEHES AL NP RZIRR), BHE A
“PRARS BB R A BRI IZ HEX AR B AR IR, I LR B U(A;6) 5] U(A) %
FR. A B0 SR8 R S

[(x,7) [0 < (2 =x)" + (y —y,)" < &}
2 {(x,y) | lx-%] <8, |y -y | <8,(%,5) # (%0,5)},
FRILE U (A;8) 8 U (A) R FER.

T T8 ) A0 38R 85 A D A AR 2 I B K R

EE—MAcR 5 - HEECR ZRLEUTFT=ZMERZ —.

(i) NE—EHFESANESR UA) 18 U(A) CE,IREAREENA
A.E RN SR ESFRN E K RES,iC/E int E.

(i) ShE—HFES AR UA) B U(ANE=F , MKARSEE
(50 .

(iii) AH—BHESANTEASRANREERTENS XSARBTENA,
WFR A RES E MR &A. BHEfTES 5,54

UA;6) NE# S HUAS) NE # T,
H E=R\E R EXTLVPHRNRE E LKA SR E MiaR,iCEE.

EMASALERTEEMMELERRT EEMASTRIBRT E, LT fERJR
F E.

BASHEERERERRIE S AT E WRTE E SN RX . Booh, i /T 78
BAWMEFREHEEEEPEFENATMBS —KX R

(i) BA—ETESAWEMZELBRU (A NBEHE PRE,NFRARE W
B BAAGTHET E, WTRAR T E.

ARSEENBENELEN T R ANEMSH VA BEEENES L4

(i) ML H—FHHAcE, BRREMBEA WHEERL —EH 5, #18
U'(A8)NE=Q ,MFRA AR E IR A.

BRI E—ERAA, NEMER LR E—ERBA ERAREA, XA R
IR A, ) K o A5
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Il F+X& ZTRBNRRSESR

Bl1 BOF A
D={(x,y) |1 <+ <4}. (4)
W 1<x’+y <4 [ — V) AR D BN TR "+ =1 (I — Y152 D MR &, EN148
BT DR " +y =4 —YI A D RS BEENESARET D, 5% D EREIHIEA
NF EW— V]S D R A g
R U & SRR AE , FRATT R 8 X — S A 1 R
FHE—F VS ERBNE G2 ERNS(RD int E=E) R E JFE.
ME— Vs EMNIARAHRT E PR E NAE #7008 ERARA,
X TR E Ry 5.
E 1T 5 2 T s B, (2) TR R C BFSE, (3) R R sl % S 21
8, (4) Fr&mm s D BRAEFF 8, S)CIE 4, i BL(1) Fr &R i 54 R BE R T4 U2
PRAE. BEAb, iF 2 5 25 4 O BE & IF 42 SR A 4. AT LAEBA , 75 — V) F il S 4, R R?
5= BRI X SR,
FH—F S HEE RAEEYS, W EPEENGZMEBTH-%%ZE2ETE
WA BRYT 4 (1A PR 2% B4k Boak H20m i P £ ) AR % 432, WIFR E S 7838 ( B R Bt J 4k
25 I ).
P 3o —— FF S8 [] HC 3 5 o S A e B R Dy EA A
DX 3 ——FF 38, AT S, sl O S () 3L — 3 43 S AU LAY s R R RR Oy X AL
e EaREGI R, (2) BB, (3) &ML, (1) B I 88 S0 A 5.
X
E={(x,y) |xy >0} (5)
BARRE HE T MRRZEA A EBYE, I UUEA RIS, A2 X5
ARME—XNTVFHEAEE SFEE - ES r 15
ECU(O;r),
Horp 0 BAFRIFEA (WAl LRI E &S, MR E RERRE BMMELTRAE.
FAR(2) ((3) (4) #FRA R AL, (1) ((5) NI EE.
ERARESEND —FMRER FEFEEXE D=[a,b]x[c,d] DE.
BEMNAREETHAENERRM, TS EENER B2
d(E) = sup p(P,,P;),

Py, PyeE

Hep(P,P,)ERP 5P, WA ZEIMWEE,Y P ,P, WA ZHH(x,,y,) M
(xz 9y2)BTj‘,m'J

p(P,,P)) = /(x, —x,)" + (3, - 3,)".
TR, M HAY d(E) HARMEN E &A% A5
RIEH S, EEAEIERA N FZARAERX, B R BB =4 P, P, fl
P, EAH
p(P ,P,) <p(P,,P;) +p(P,,P,).
B2 GEH XL SCR?, S fH K 4] 4.
iE WA 16-2 iR, x, H0S BT —F AL, Bk x, € 9S. NI RS >0, R &



§1 FEm=Es5zxR I

EX I yeU (x,;¢) NaS. Xy & S HR &, BT U” (xgs¢)

EE U(y:8) CU(x5¢) ,U(y38) EBEA S &, XAIE
SR T Ulxyse) LHBEA S M8, XAIE S s,
Hi & BT RPN =, 2 S MR, B x, € 05, X SRIE
BT aS J& M. O
Z. R IHE&EHERE

J2 Wt SRR 58 A M I LA S A S B M R T — T R
B0 BR PRI (0 S Al BAE X 20 E FLES S RYEATE
B 0 oR B0 BR B8 (Y S B DRk, e 2 T T AR T 1 U St A

EX1 #{P,| CR KV LY, P e R H—FEES HEMTRANWER e, fF1E
IERBON G2 n>N B, P, e U(Pyse) JURRF P, BT S P, icfE

}iTP" =P, & P,—>Py,,n— >.

EARBRFE L LA (2,,5,) 5 (%0,50) S5 FOR P, 55 Py B, limP, =P, @R%EMH T
limx, =x,, limy, =y,. F#EH, 2Bk p, =p (P, ,Py) RN P, 55 Py Z BB, limP, =
P, iﬂ?ﬁ%ﬁf?}iﬂ:pfﬁ T s 5 A PR xS A T8 2CHR 2 B A B, IR ke 57 B A 3
TR 5 T 1T A5 A WSS R

EE 16 L(FIPaHEN]) PSSP, S R SR AR IE R & fFFEIE
BN, 752 n>N B, X — YN IERE p, #54

p(P,,P,.,) <e (6)
iE [2®EE] RimP, =P, WH =MEAFEX
p(P,.P,.,) €p(P,,P,) +p(P,,,.,P,)
B s SNWCSS0E SC, X 4 e AFAEIEREBU N, 2 n>N (A n+p>N) B fHA

p(P,,P)) < % p(P,., ,P,) < %

B = MIEA A, L1153 (6) K.
[FEatE] 2(6) Aoz i, ] i A7

| =l =P P} <

Bl 16-2

| Yaer = 7. | =p(P,,P,,) <&
R HIRO L, Ay, | A0 R AT PSS I (g 3 2. 10), B BLE AT R 8. & lim x, =
%o, lim y, =y, AT 1 A2 5 WO SSOBE S HE R P, | IESECT 0 Po (0 050) (AT 6). 0
EE16.2(MMEE) &ID, |2 R FHHES, WL
(i) D,OD,,, ,n=1,2-;
(i) d,=d(D,),limd, =0,
WAFEME—M 8 PoeD,,n=1,2,-.
if fEH &% P, eD,,n=1,2,-. i F D, CD, HWP,, P, eD ANlif
(F16-3)
p(P,,P,.)<d —0,n—> .
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Hl BT AE ZTRUNBRSESR

Hi5EH 16. 1 HIEAFAE Py e R, {14 y
Sl
{ERBUE n, XHE 468 p, H
P,., e b, CD,
B4 pooo T D, M, M AL 5E R M B (A1
S 4). Ht Py fER D, R SLERT D,, B

P,=limP, e D,n=1,2,".
BIGUEH P, M — M. #HiEH PoeD,, n=1,
2, e

p(Py,Py) < p(P,,P,) +p(Py,P,) <2d, -0, n—

B3 p(P,,P,)=0,E1 P,=P|. 0

MEBEEHERAER FHRMEEE(GERT. 1) WEEHE.

it X ERHABEID,} LS e>0,fFfE Ne N, , 4 n>N I, HD,CU(Py;¢).

O AEID, | B AEER, E B 16. 2 [55R L.

EE16.3(RAEH) WECR WEARALMEE MEALER FELH -1
R

iE BAAREEERIEN. B TERVFEARES, FHKL
FHE—ATMHIERE D, B&FE. EHIEFEMB P AL D, 57
AN IE BT, WAEX WA /NAE R E S, 208/ —1/NA -——-/)
EHEER EFEREAN A IEXN/NHIEFIE N D,. 3t 1E &
HI D, I LA s EANFIESE, K XEDH -4/
HIEFEESR EMERZA A T EZG3 AW IEFERF
H(E 16-4) .

D,

L g

B 16-4

D, DD, D>DyD .
BHFEINXNTAEFEFIID, W KHE n fm FERMER T TROASE
EM HFHE—HM,eD, ,n=1,2,-.

BAEIERA My SR 02E E MRS AEBU M, 1) e SF038 U(My;e) , 8 n B KRZE,IEHN
K el /NF e/2, 808 D, CU(M,;¢). X D, BIBUEFEU(M,;e)HE&H ERE
FREAN S XHERY M, & E R A

H—J et XM, 23 16.3 5EH 16. 3" %M.

EE16.3° AHALMRLESP,| CR LAFERHTFHIIP, |
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v0|<17 D]

| f(u,v) = f(uy,v,) | < e

N o, fES Py AT HNL M ERER n, BAFEIER S, 13 | x-x, [ <8, [ y-5, | <
8 i, # A

lu-uy| = |@(x,y) - @(x,5) | <,

I” _vo| = I(//(x,)') - ¢ (%4,) | <.
GAEEK,Y | x-x, [ <8, [y-y, | <6 B}, fEA

| g(x,y) - &(x0,%) | = [fu,0) - fuy,v) | < e

A G R f(o(x,y) i (x,y) ) TER Po(x,,y,) HELE O

CCHRAR L ESRBAMNR
A B A S 3R E 2 o0 3% S R B PR B B AT AT LAAR A R AT X (8] | — O 3% 4% oK
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Ml £+x%E ZTRBAORRSESR

B T A 4 )
TE16.8(HAAMERK B/MEIER) FREEARHBR DCR® L, 0
fTED FAR, HAEHS B KME 5 i /MA.
iE BB SED EAR. MERR NG EEE n, LMFFTES P, e D, 15
lf(P)| >n, n=1,2,--. (3)
FRBE-NTERALIIPICD, HERMEIPIHPAEEFEZIARM A 1 §1 EH
16.3, | P,| AL ST A1 | P, | 8 limP, =Py, LI D R FB, AT Py < D.
MTED b, HRTER P, WiESE, HA
lim /(P,,) = f(P,).
X GRER (3) TG, B SR D F A R K.
THEEM f7E D LREMCE B K /M. iR
m =inf f(D), M =sup f(D).
AELA —m Qe D ff f(Q)=M ([FHEAIEFFTE Q' e D, f(Q')=m). NFEHEARK Xt
fEE PeD,#4A M-f(P)>0. % D b1 LE{H R EK

1
N =gy

H AT A UEB RGE , F £ D LA R XH FARETE D Lk 5] E# A M, B LA e SUR
SI1P, | CD, fiilim f(P,)= M. FTRA lim f(P,) =+ , X FH5 F £ D LA R HER
P J&. NITIESR f7E D b AR LIS i K 1A 0
EE16.9(—BUkLEH) HREAEARAMKDCR® EES W ED F—
BoELE. BT £>0, BAFE RIKH T ¢ MIEE S, #3 X —Y &S P,Q, RE p(P,Q)<
8,84 | f(P)-f(Q) | <e.
iE FRATTAT LA B A R UE .

fi#5 12 D b ST R —BUE 5%, WA £,50, % FAER/MG 650, 6140 5=,

n=1,2,, BAHILE P,,0, € D, BI p(P,,Q,) < R | [(P)~/(Q,) | =&,

T D oAA FASE, HIfFERS TSI P, | CLP, | IR imP, =P, e D. il

BRI FAE] 0, | B 5 P, FARMIFMFI 0, | A
0 <p(P,,0,) < niﬂo, R 5

M4 limQ,, =limP, =P, fJ5, i f £ P, 4,13 2
lim |F(P,) -f(Q,) | = |f(Py) —f(Py) | =0.

X5 [ f(P,)-f(Q,) | =&,>0 HFJE. Frlh f1E D F—BUELL 0

EIE16. 10( A EMEEH) WRHERXSR DCR® LS, % PP, I D HILE
B, B A(P) <f(Py) , WX AE Aol 3 & A 46 X

f(P,) <p < f(P,) (4)

W R w, DFETE R Py e D 1] f(P,) = p.

iE 14 B R 2



§3 —waiBnEst 1

F(P)=f(P) -p, P e D
S50 FAR#ED bLiks , HAAER(4)HIEF(P,)<0,F(P,)>0. X B AP KX P,,P,
=D WMANE(CHt4?). THEUEHLIFLE PyeD, ff F(P,)=0.
HFDAXE,RATUAD P AERITLEK
25 P, M P, (E16-11). #A K — BG5BT A B 1Y
PRE(EL R O, I & B B 15 9E. & W A — %5 JF 4R 2 A K
BEHABR , LEFEXHELRE,F 15 E ™ 5 1) ok $UEH
RS AR MM, RKRE P (x,,y,),P(x,,y,) WE

SZBEET D HITEN 0 x
{x=x1+t(x2—xl), byl & 16-11
Y=x +t()’2 —3'1)’

EHHAR L FRRAXRT NEGRE
G(t)=F(x, +t(x, —%),y, +t(y, -y,)), 0<t<l.
ERL0,1] LM —ITELEEE, H F(P,)=6(0)<0<G(1)=F(P,). H— JT bk ¥R ) 77
FEEH,LE(0,1) WAFLE— A ¢, f87% G(2,)=0.1C
xg =% (% —%,), ¥ =y +i(y, —y),
WA Py(xy,y,) € D, #1%
F(Py) =G(t,) =0 R f(Py) = p 0

SEhr b, ERE 16,8 HEH 16.9 tH A R A D Al IO A AP 4 GIEI i 72 8 R
MR ). (B, MEEE B B 2 5 D R BRI — X, XA TRIEER
A EE Y, T — A TR A R — 8 B X — Rt s, s B 16. 10 AT 1,325 f A X
B D ER)ES R KN f(D) b R — X 8] (A FRECERR ).

3 & 16.3"

L R THRBANESRMY:

(1) flx,y)=tan(2*+y*); (2) flx,y)=[x+y];
sin xy sin xy 3 3
. #0, , x +y #0,
(3)f(x,y)={ y o (4)f(x,y)={x/x’+y2
0, y=0; 0, x4y =0,
0, * AXEH, Yln(x"+y"), x'+y’#0,
5) flx,y)= T(6) flx,y)=
(3) fizy) {y, x AFEBHE Th%ey { x2+y2=0;
(7) flryy) = ——— “(8) flx,y)=e 7.
smxsmy
2. MARHEBZTESL RN B IBRS M.
3. &
> = W %’ +y2 # 0,
flayy) =12 +y7)" (p >0),
0, 2 +y =0

O AITMTA«SHEAHKAT IA.
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Ml F+RE ZTRBARRSESR

RiITILE&E & (0,0) &b 69 E G 4.

4. R flx,y) EXERERE S=[a,b]x[c,d] L. ZfX y&E[c,d] ERMESR, 3 x&E[a,b] E
(BXTFy) —BELIEPSES LR ES.

5. 88 £ DCR ZERAB . AD LEGRB, BfFRFHEE, N (D) FNER(EE
16.8) , i B & A X &)

6. & flx,y)E[a,b]x[c,d] LEL,XFREI ¢ (x) | Ea,b] E—BKHK, B

c<e,(x)<d, xela,b], k=1,2,---.

BAE{ Fo(2) ) ={f(%,0,(x)) } #E[a,b] Eth— B K.

7. & flx,y) EXH GCR> EX x E 4,3 y HEFEHFREH .
|fxy') =flxy) | < L]y -y,
Hop(x,y'),(2,9") e G, L AFEH B f7E C L h TS
8. BE—EM o(x)E[a,b] EES, <
flx,y) = @(x), (x,¥) € D =[a,b] x (-, +x).
HITRfED LREES, RS —BELH?
9. &

1
WA SfED L&, BR—BEL
10 RfER LAJINE—BZB Ry RELN, FASLER W 3y REBH,IEH S
RR EH-_TEL&H

Axy] =y lay) & D= [0,1] x[0,1)
-

%.1_.7?—\-%‘&‘%

kY

2]

. ®ECR® R RMH d(E) KN E W EHRE. WY AE1E PP, e E,{#13
p(P,,P,)=d(E).
2. WECR. RiE E WAEMAERMN R E=EUIE F E =int E".

3. iﬂf(x,y)=$.r= NEZT IS

1
D, l(x,y)|7xsy$kx},

D, = {(x,y) |= >0,y > 0}.
R Hlitie i=1,2 B R E"l fx,y) REBEHLE, W4
(x,y)eD;
4. &,I'J? tp(y)=<p(yo)=A,xlAi_r:u/1(x)=tll(xo)=O,Eﬁ(xo.yo)ﬁﬁi&ﬁ | f(x,7)-0(y) | <¢(x).
iﬂ‘:ﬂﬂ( lim  f(x,y)=A.

=.y)—=(x5.59)

5. RfHEXTER EHIELERE, o BIE—LHK,
E = {(x,y) |f(x,y) > a,(x,y) € R*},

F = {(x,5) |f(z,y) = a,(x,y) € R*}.
W E R4, F R4



B+AEEEIE (I

6. WfHEHARTHEE E—BUES. EH:

(1) Al¥g fELEIERT E AR

(2) fEEE LAR.

7. Wu=e(x,y) So=yg(x,y) Exy FHPHEEE L —BELE o 5 ¢ AL EBHH w FE
g D, f(u,0)ED E—BOELE EWIE G RBS(e(x,y) ¢ (x,y))fE E E—BUEL.

8. B f(t) X[ (a,b) HIELEA] T, R HK

_f(x) -f(y)
s

F(x,y) (x#y), F(x,x) =f"(x)

XX D=(a,b)x(a,b) k. WEW] : XHEMT c e (a,b) , H
lim f(x,y) =f'(e).

(x,y)—(c,

F+AERGRAUA
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Ft+EtE
ZTREMDF

§1 ol f

—. It EE2H

5 —JUR B IE Z U R BUM A b, FEAT IS 2 o0 ek B AT B RO R . A
B A E N U BT RO, BT — M n J0 eR KA AT GO AS HE S I AR O 3 45
(X, EBL -+ =T A EFHAMILR).

EX 1 BERE z=f(x,y) TR Po(xy,5,) BHELRIR UCP,) EAHE XL, XM TFUP,)
HFE A P(x,y)= (x,+Ax,y,+Ay) G BRE fTER Py 234 R Az AT RR A

Az =f(x, + Ax,y, + Ay) = f(x4,%,)
=AAx + BAy + o(p), (1)

Ho A,B RV &E P, HXEHH I p=V/A+Ay" ,0(p) B8 p BB T F5 /M, W FR
BB fAE P, AT FERR (1) R 6T Ax, Ay MLV BB AAx+BAy 1y iR B f 15 25 P,
(25 e

dz|P0=df(xo,y0)=AAx+BAy. (2)
(1), (2) T dz /& Az UL PE E 38, 459024 | Ax |, | Ay | ZE40 /Bt , £ 805 dz AT 4
4B Az B U, B

f(x,}’) zf(xoayo) +A(x_xo) +B(y-y0)' (3)
EHEA L ARBE()XE RN FIEL:
Az = AAx + BAy + aAx + BAy, (4)
XH
(Ax.Alyi)rE(O.O)a = (Ax.Alyi)rE(O.O)B =it

Bl EBERES(x,y)=xy 7ER(x0,5,) ALK AT .
B TER (x,50) bR B S HIRIGH N
Af(%5,50) =(x + Ax) (3 + Ay) = %0,
=y,Ax + x,Ay + AxAy.
T



§1 T 11

| AxAy | _pAx] 1Ay

<sp—0 (p—0),

p P
it AxAy=o0(p). MTTBREL £ 7E (x,,5,) AT 3, H.
df = y,Ax + x,Ay. 0

ZIREE

H1 — 70 oA Gl 7027 GE < 3 f(x) 7E 83 % A3, DU BR B0 4 (0 +A%) —f( %, ) = AAx+
o(Ax) i A=f"(x,). FI#E, th b —BEH, & ZJCeR 8 S TE A (x0,50) AT, W f HE
(x0,y0) AL 3 BEAT i (1) NS, BIZETHE HH A, B ME SR8 f IR R. I, 1
()L Ay=0 (Ax#0) ,XBRE| Az X F « Wit Az, HA

Az=AAx +aAx B —=A4A+a.

Ax
ik Ax—0, i EXXER A ) — MR PRE AR K
. S(xy + Ax,y,) = f(%,,%,)

A = T =% = Tit (5)
A0 Ax  Ax0 Ax

HEHEFEH,(S)XLBMBBIERXT x B —JTCERE f(x,y,) 7E x=x, LK FH. Kl
#,% Ax=0 (Ay##0),H (4)X X153
. Az f(x0,50 + Ay) - f(%,, yo)
= R e Bs

ERXT y — 0B f(x,,7) TE y=y, L FHL.

ORI EE P - AR, EXMNE - AR SER N R S, E X
mF.

EX2 WA z=f(x,y),(x,y) eD. % (x,,%,) € D, H f(x,y,) 7E x, BHELBER A
A E X, )24 4% PR

(6)

limé‘f(__x—__o’yo_).__l] f(x0+Ax’yo) f(xo,yo) (7)

Ax—0 Ax Ax—0 Ax

FEAERE , FROX B BR A RS FE A7 (%,7,0) KT » B4R S8, e

Ftm ) e ln Sl 2 9z

’
0x (x9.¥0) 0x

R X F A (20,70) % F 7 Wﬁ%ﬁf,m,yo)szj—f

(x9,¥9)

(x9.70)

1 AL D TR AT 55— 8 R RO ARG (A

5.

F2 ELEREXH, fES(x,y) FEXF x (Hy) IR, fEVE!(x,
) 1 y=yo, | x-x, | <8} (1 (2,y) [x=x,, | y-y, | <8} ) L&A E X.

LR E z=f(x,y) TEXIE D b8 — i (x,y) BBAFAEXT x (BOXF y) B0 5 %, 0075 5
PREL z=f(x,y) FEX IR D EXF x (80X y) B4R 5 R 8 (R AR S8 ,icE

Film,y) B dz"f( s (f,( )iaf(" y))

103



104

Ml #+t&E ZTRBHSF

TR AT S, 2, B2 (5 jzj—fj—y) .

fEE—THP eI, ZJCRE z=f(x,y) M LA GG F & = 4k 25 (8] i) i 1. iR
Po(x4,50,20) HXMITE b — 52, HH 20 =f(x,,5,). i Py AVl y=y,, E S5 z=/(x,y)
M AC £k

C:{y = Yo,
z=f(x,y)

VI y=y, ER—RIMZR. T2, Z 0B FE LT B X CnE 17-1) 2 .f, (%,,5,)
YER— U R f(x,y,) fEx=x, ) T8, 3K 2 #h £k
CTES Py ML T M F xR FE T 5
x Bl IF [\ BT LA A B IE V) tan o AR S, (%6, 90 )
R x=x, SHIE z=f(x,y) L

{z=f(x,y)
TEm Py VIR T, KT y B F Htan B.
S 000 5 A G, BROB S X R — A 7
A5 SRR 5 80, R ST b A i R & 17-1
T 75 1, — I bR B SR 5 ) . PR B R A 6
SR 59— 6 B A 1 U, X 2 76 66 BOR IR S 8003 8K 38 .
B2 SR S(x,y)=x" +227y—y’ ZEA(1,3) % F x MET y MR S5
M RIS, XTF « R SE, ML, 2 y=3, 1381 Lh x k728 ik 1 R 8
f(x,3)=x3+6xz—27,5k"|}:{£ x=1 S5, B

f,(1,3)=df(;‘7’3)’ Z3¢ + 125, = 15.
x x=1

PR fE3)RT yBIMSE. KL =155y WAZEENEBS(1,y)=1+
2y-y’ RETE y=3 35,18

f‘(l,3):d—f(dL’l)— =B =By |, o ==T5.
. ; A

y=3

L HE AT A3 R R T« Fy D R R
f.(x,y) =32 + 4xy,
f(x,y) =22 - 3y,

RIGLA(x,y)=(1,3)fR A, LHETS 3[R PR 45 5. 0
B3 CKReAE z=x"(2>0) MW T 5L
fi
%=Yx"_l, g—;,=x"ln x. 0

B4 SR=JCHRE u=sin(x+y’ ) M T 5L
& ey M EmEEERG
ou

Z =cos(x +y -¢€).
ox



§1 T (11

x, s BHERK, G
3—';: =2ycos(x +y* —€’).

xy BEWE B
O

o e‘cos(x +y —e€).

0z

=. UM RS
H P O LR (5) , (6) BRI 43 40 T s 2.
17 1(AI MR A) #5080 e N — 85 (%, 7, ) BT, W f
FERR KT EHA AR SFEEAE, B()Xh
A=f(%,%), B=f(x,5).
PRt , BR S TE R (%0 ,,) 2185 (2) AT — LR R Ry
df | (pyey =So(%0s¥0) = Ax + £,(%5,5,) * Ay.
H—Ju ROl —#, i T AR ES T AR, R
Ax =dx, Ay =dy,
BT LA fHE 5 (%, 50) IR T4 XA S
dz =f,(x,,5,)dx + f,(x,,5,) dy.
A RBEX IR D F g — g (x,y) B AT 30, W AR R 80 S FEX IR D B, H f#E D

2 H
df(x,y) =f.(x,y)dx + f (x,y)dy. (8)

BIS FHERK
xy 2 2

, x +y #0,

fx,y) ={ /% +y2
0, x +y2=0
T I3 H AT T
B BUE X
_ .. f(Ax,0) - f(0,0) . 0-0 _
Lt S A

[ AT 45 £,(0,0) = 0. 3 R B f 16 JFU 7T Bk, U
Az - dz =f(0 + Ax,0 + Ay) - f(0,0) - £,(0,0)Ax - £,(0,0) Ay

_ AxAy
REEAR p =/ A +Ay" BB B TE S5 /M. I, % B R
Y Az - dz T AxAy
0 p 0 Ax® + Ay?
AT/ §2 6 3 HIE, FRWBRAFEAE , B ok 5 f 75 J5 5 A Al . O
TATHIE , —JCeRET I S A SEOEFEM M. i 5 BT 2ok, W S5
B #RAF7E X R B A — & AT . UAE AN ZE L) Y BT A i B BB R E BT, B T B
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M Et+t&E ZTRBEHSF

TR £ 2% 44, A RE AR IE oR B8 T TR 7
EE17.2(I I TR 56 MF) AR z=f(x,y) B0 5 BOTE 2L (%0, 50 ) HO L 4R 38
WAFTE, B f, 5 f, TER (x5, 5,) FEEE, W R B Sf TE R (%0, 70) AT
iE WATELHE Az 51E
Az =f(x, + Ax,y, + Ay) — f(%,,5,)
=[f(x, + Ax,y, + Ay) = f(x0,50 + Ay) ] + [f(%0,50 + Ay) = f(%0,%) ].
RN ESH  EREH (2,7, +Ay) XT » MR 725 14558, W2 KK
f(xo,y) XTF y BRI & X EAT50 50— o eR 8O hr A% B H (B E 3, 15
Az =f,(x, + 0,Ax,y, + Ay) Ax + £, (%,,7, + 6,Ay)Ay,0 < 6,,0, < 1. (9)
BT f. 5f, R (x,5,) ELE, HIA
fo(x, + 6,Ax,y, + Ay) =f.(x,,5,) + «a, (10)
L(%0,5 + 0,Ay) = f,(%,%,) +B, (11)
H 4 (Ax,Ay)—(0,0) B, a—0,8—0. 45 (10) 2 (11) KAAA (9) X, W77
Az = f (xy,y,) Ax + f (x,,%,) Ay + aAx + BAy.
H1 (4) A5 A1 o8BS 7E AR (20,70 ) AT a
AR AN E I, B 2 PR S (x,y) =" +2x"y—y" FELL(1,3) I, H
df| (5, = 15dx - 25dy.
B3 B BB 2= E D= (x,y) | #50, —e <y<+oo | AT, H
dz = yx’'dx + x’In xdy.
E RS BOE S R bR RO T A6 AR A, N R B

2

2 +y #0,

flx,y) = ¥ HRU x4y
0, x> +y =0
FEJR S (0,0) Al H f, 5 f, ZNAES (0,0) RELE (AT 7). & z=f(x,y) fEs
(%0,50) IR FEL S, , f, EEE, WIFR fE 22 (x0,7,) ELERTH.
FEER 17. 2 JEB AR pr B (9) X, LB BB TR B — 1 EAR, AT
DL LA 2908 F 3R o 2.
EE17.3  BRRESER (x0,7,) MEBBANFFTER FE A (x,y) JB TZBE,
WIFFHE E=x,+0,(x—x,) Fl n=y,+6,(y-y,) ,0<6,,0,<1,{# 7%
S(x,7) = f(%,7) =f(&,9)(x - %) +f(2,,1) (¥ = %)- (12)
B 0] A AT A B B, R BOTE BT B A 0 3 2, (R FE R B i SR bR
— EFFTE S5, 29RO R BB AR U oR BO7E 12 5 FT B A, BB f(x,y) = Va'+y' ([
HE) TE IR B SR R AE X AR E R 50 S (R4S T 2, B ok BAE 3 — A AE R
Fif B 78 B 5580, AS BB PR IE of $O7E % sl i 2. il 4n
f(x,y) ={+ +yy2’ kel
0, 2 +y =0

TEJR A E S, (B ANAF7E I = 2K



§1 =Tt (10

mem:yggig=m £,(0,0) =0.
X R A D 0 H R T R BT« R ER y i ) A R AR R AE , B LX A B HRE R
B fAE B 4 %« AR y a0 5 3 22 B 1 IR S BB CRUE f 1 R — 50 R BOTE Ji 5 3% 22
H5EM17.2 M5, BA X R & S i &G, A RRIRIE R B E S (AR
AR AA T S i £ 4R).

M. TR R

—JCRREAT G, FE L] b e A R A EA AT F y B VIR, XFF e R EOk
Ve, AT GCPE I sz mke Ay il TS LU N 2Z (Bl BRI R O, IRATT A B il i 1)
ST B E S, X AT AR DI R e P3RS K.

EFEHZESL P, RANGIEFEmE STERE—5 P(x,,y,) WYL PT & X Hid P
BHEIL PQ Y QU S PRt IRAIE (N BRAFLEMIE). X ,PQ 5 PT <A
o B QP MBATE(E17-2). HF

sin ¢ =%,
HPhfdaiERnES QUL PTHEEMQOB PHER HEM QW SHBTP
B , o0 %ﬁ]a:%_.o.

U5 BOX AN, AT A T S 74 P A UIF- 12 X
X3 wPRMimES E—, 10 hdEd s PR —A4Fm, i S Ershs 0 3
SERL P B T A& N d 5 h (F17-3). %54 Q 1£ S £ LUMEM 7 Nk F

P R A0, W I 1T M S 724 P AL HOYI T, P DA,

% el

17-2 Al 17-3

EE17.4 i z=f(x,y) TR P(%0,50./(%0,50) ) FFAEANFAT T z B U1 ifd 11
M FE E RS2 R B S TE KL Po( %0, ,) AT
iE [FatE] AHeRESTE P, b RT3, i E SCR
Az =z -2y =f,(%9,5,) (2 —%,) +f,(%,7)(y —5) +0(p),
o 2, =f(x0,50) =4/ (2=20) "+ (y=y0) " BUAETTIBIL AL P(%0,70,2) #9F 1
Z - zy =f(%5,50) (X = x0) +f,(20,5) (Y -y),
Hep X,Y,Z BV m EAEE AR AR ROMEW e 2t z=/(x,y) 7ER P BYF i
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I #t+t&E ZTRBEH/SF

I1. B b AN LT 2508, dh i EAEE— & Q(x,y,2) BIX A FE AN
g |z =z, = ful%,%) (2 = %) = f,(%0,%) (¥ = %) |

U+ F2(%0,50) +f3(%0.%)

lo(p) |

ﬁ+fi(xo’70) +fi(x0v9’o)
H—JiE,P % Q WEEN

d=\/(x—x0)2 +(y-y)  +(z2-2)° =Jp2 +(z-2))" =p.

a:%mgao&

h _ lo(p) | 1
P P 1+ (x,50) +f3(%0,%)
R4 E 3, Fm T RtimE z=/(x,y) fE 4 P V) V.
[WEW] HME = (x,5) T P(x.0 S(x0,7) ) FERFATF 2 B Y F
Z-zy = A(X -xy) +B(Y -y,),
H Q(x,y,2) Rl FAEE— &, WA Q B3 AN i ho B 3 H
_ -2z -A(z-%) -B(y-) |

J1 +A* + B
A x-xy=Ax,y-y,=Ay,z-z,=Az,p= /A’ +Ay’ . HYIFHEE LA, Y Q R/ HEE P E‘T.’ﬁ—z——*o-

BAUEH f7E Po(x0,5,) AT 3, SR EAUE WA
- | Az - AAx - BAy | )

p—0 P

%< —0 (p—0),

h

0.

i F

|Az - AAx - BAy | _ | Az -AAx - BAy|  d | ST

P d.J/1 +A* +B® P
=%i J1 +A* + BY,
p
ﬁ%—»o(p—m),&R%iiﬁé’lp?ﬁﬁfl\ﬂﬂ‘,%ﬁﬂﬂﬂﬂ-

MFRFEEPH QA
h | Az - AAx - BAy | 1
0<— = <

d dJ/1+4 + B 21+ A + B

i 1
| Az - AAx - BAy | <%=%m=%m.
M la|-|b]<|a-b]|,mTi8
las| - 4] lax] - |B] [8y] < 5V + A7 < 5o+ [a:]),
B
o lasl <[4l lax] + [B] |ay| + 50,

| Az |
pP

<2(|A| |1:x| +|B|‘_iy|_)+ls2(|/1|+|8|)+l.
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a8 L ot e L - /e AT \/1 - (&) T WRA R
P p P P

i ST O T <
lm]|Az—AAx—BAy| 6
p—0 p

Bp
Az = AAx + BAy + o(p).
XERIEM T BRE 2=/ (x,y) TE 8 Po(x0,,) AT Y. 0
SEFR 7.4 ULH 25 RS FE S Po(x0,50) AT0A, I TT 2=/(x,y) FE AL P (%0,%0,2)
Y1 1i 75 B2 A
2 -2y =f,(%,%) (% = %y) +f,(%,%)(y = %)- (13)
AU P 5YFEE AN ALK MR P ESE. MY P RAE, EL
B J7 [ B4
+ (f.(%0,%0) of,(%,5), - 1),
Bl Vs P IE LR TR &
X — %, Y =% z -2
[ (xy)  f(xy) -1
TILR B M LT E L E 17-4 FroR S AR x,y MRS58 Ax, Ay
Bf, bR B z=f(x,y) M L Az RS APR B — B NOQ, z Y
M JCRR B z=f(x,y) TE 5L (x0,5,) K2 o, n i7dr
dz = f, (x,,y,) Ax +fy(x0 »Yo0) Ay M, éf" Ni
FIE &3t s P B Y1F- 1 PM MM, | A B 34 B NM.
FiE Az 5 dz Z 22 MQ, EMEM Ep—-0m B TF,
1M H 2% p & B 55 /) At 0
Bl 6 iAKW M z=ax’ +by” FEME L — & (Xg:¥o)
M(x,,y,,2,) & B YIF- T 07 FE 5 &R T 2. x (xgtAx,ygtAy)
S| Pl 17-4
fi(%0,50) =2ax,, f,(%9,5,) =2by,,
AR (13) 3 M B YIF-ii I R
z —zy =2ax,(x — xy) + 2by,(y — y,)-
B K z,=axg+by, , BF LLE AT R4k K
2axyx + 2by,y —z —z, = 0.
AR (14) 8 M LA T B2
X - xo Y = %Yo 2 = 2,
2ax, - 2by, = =1 U
THEAIB 7 A8 A LA (3) BT VR I el B AR 2= Al
Bl7 R 1087 fE AUMH.
o f(x,y)=x",%x,=1,y,=4,Ax=0.08,Ay=-0.04. AR (3)FH
1.08"" = f(x, + Ax,y, + Ay)

~ f(1,4) +£.(1,4)Ax + £,(1,4) Ay

(14)
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1 +4x0.08+1*xInlx(-0.04)
1 +0.32 =1.32. d

B8 MAAR s:%absin CitBER=AFEmH, HiMiE «=12.50,b=8.30,C=

30°. M a,b KIRZEH£0.01,C AR R 0. 1°, KA A KX HE = AT @ AR
o6 % 1R 22 RS ARG R 22 PR
MR ORBE R a,b,C MAITIRER DA N

=0.01 = 0. =0.1°=—2_
|Aa| =0.01, |Ab| =0.01, |AC| =0.1 W

HF
|AS| =~ |ds|-]—Aa Bs+ —SAC'

\ ‘lA +

3
20 Ab AC
ab‘| ‘ ‘l

=7|bsanc||Aa\ +%IasinC|]Ab| +7|abcosC||AC|,
W& BAE IR A F 2, 1B 5] S 4 x5 25 B

|AS | = 0.13.
H A
U bsin € = 1 1 _
3_70b51n0_2 X12.50X8.30><2 25.94,
FrEA S WA iR 25 BR A
AS| _ 0.13
‘?‘~25.94 . .

3 & 171
1. KTFFRE MRS
(1) z=x"y; (2) z=ycos x;
(3) r=——, (4) z=In(x+y)

x +y
(5) z=e", (6) z=arctanl;
x
(7) z=xye™ ", (8) u=L+i_L;
x ¥ z
(9) u=(xy)*; (10) u=x2".
2. & f(x,y)=x+(y-1) arcsin / K folx,1).
ysinz—z, 22 +y #0,
3. & flx,y)= x+y %ﬁ@#{f{{}ﬁ‘s(O 0) 1R S .
0, 24y’ =0,

4. FPEE z= /2 +Y EE(0,0) ELBREBFEFE.
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xysin — . 79 2 +y’ #0,
5. EREAK f(x,y)= X +y 7R (0,0) BBt
0, x4y’ =0
x2y x2+y2-7é0
6. ﬁﬂm&ﬂx,y)={x’+y’ ES(0,0) B RSBEE, BELEATTHR
0, 24y =0
(x2+y2)sin A 5 xz+y2#0,
7. EHEE fx,y)= 2 +y ER(0,0)ERARSKEE.BRS
0, 2 +y' =0

WA R(0,0) REL, /2 4(0,0) T
8. RTFIAMEBEANLMS.
(1) z=2'+y'~4x’y* Z2(0,0),(1,1);  (2) 2=———F A (1,0),(0,1).

2
x +y

9. RFIRIMAELMWS:

(1) z=ysin(x+y) ; (2) u=xe”+e+y.
10. X @ z=arctan L&;ﬁ(l,l,%) WY TEHROEL R
x

1. K@ 32"+’ -2 =27 & & (3,1, W FEEEZLHE.

12 ZE#E z=2y LR — R, ERXENMEFEFTTFFE x+3y+249=0, HSHENF @A EH
EEARE.

13. i+ EE -

(1) 1.002x2. 003*x3. 004° ; (2) sin 29°xtan 46°.

14, SEES L TENEZHHA R=30 cm,r=20 cm,H h=40 cm. & R,r,h £ 514503 mm,
4 mm,2 mm, 3K It @ & A2 T 1L AR UE.

15. EBA. B TR B fER P,y ) WEBB U(P) LIRS RE S, 5, BR, N f&E U(P)
EEg.

16. W _TREfERXE D=[a,b]x[c,d] EEE.

(1) £#F im D AF f,=0,ika) f# D LHEIHM"

(2) BEE mDAF f,=f,=0, fXEH?

(3) E(WIFRP, X F/ED LHEFEMRBRRITEH? KAKKBEIETHAERKE?

17. WIEERR(0,0) WESNBEA, B

x +
arctan z
x

=~ x+7y.
1+yxy

x4y
4

18. Keh 2= S5FWy=4 AREE »=2 LNVNESE Ox HHOXA.

19. WRiE: (1) RAHBANREREUTFEEFEIRERZ;
(2) BOAMREREMT 2 FFISEMNRERZ .
20. WE—PIKNET V=4.45 cm’ , REIHRER A 0.01 em’; WS F B m=30.80 g, LB R

£/ % 0.01 g qemmtp=1vmﬂemr§p f) 48 32 2 PR A0 48 3 iR 2 BR.
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§2 ARk

A e R & R AT vk e RS 2.
—. EERHHKIEN
PR
x=¢(s,t) H y=y(s,1) (1)
E SAE st VX8 D F R B
z = f(x,y) (2)
EXTE xy FHEMXE D, |, H
{(x,y) [x=0(s,t),y =¢(s,t),(s,t) e D} CD,,
I bR %5
z=F(s,t) =f(p(s,t),p(s,t)), (s,t) € D (3)
RUQ)MEH (D) NP REIESRE. K x,y FRAEE F bR A2 h,s,0
F i) H A A
EE17.5 #HEBx=0(s,t) ,y=¢(s,0)TER(s,t) e D AIBf,z=f(x,y) fEH (x,y)
= (@(s,t) ¢ (s,0)) ATk, W &5 pR R
z=f(@(s,t) ,4(s,t))
ERCs,) A, HEXT s 5 ¢ i 500 5 h

oz ez ax| L] ¥
as (s5,t) dx (x,y) ds (s,t) 6_’)’ (x,y) ads (s,t) (4)
oz|  _ez| ex| L] ¥
Oy 0|y 0ty 0¥l ot .,
iE B x=e(s,t),y=¢(s,0) FEM (s,0) AIGL, T2
0x x
Ax=gAs+5At+a,As + B, At, (5)
d d
Ay =—yAs + —yAt + a,As + B,At, (6)
Jas ot
ﬁ*g AS,A!%T%W,Q.,%,B. ’Bz %ﬁ?fglﬂi Z=f(x,}’)ff,‘§\(x,y)ﬁfﬁ,ﬁﬁu
Az=%Ax +g—;Ay + alAx + BAy, (7)

Ho Y Ax,Ay—0 B ,a,B—0 (FF kb FE5E L2 Ax=0,Ay=0 Bfa=8=0) % (5)5X.(6)
KA, 18

0z ox ox J dy ady
Az =(5; + a) (EAS + 5—£At + a, As +B,At) + (a—; +B) (EAS + EA: + a,As +BZA1) :
BH)5




§2 Es&Bimax (N

Az=(i‘ii’ﬁ+§ﬂ) As+(ﬂﬁ+ﬂﬂ)m+&m+ﬁm, (8)
0x 0s ady 9s ox ot dy adt
Hrp
~ _ 0z 9z dx dy
a=£a,+a—ya2+ga+gﬁ+aal+ﬁaz, (9)

— 0z 0z ox ay
== = —= — . 10
B=3 B+ Bt et "B+ aB, + BB, (10)

BT o(s,0) (s, 0) FER (s, o) ATGE, B EATAE R (s, 0) #BIESE, BD 24 As, At—ORY , f
Ax,Ay—0. NTT A a—0,8—0 LUK a,,a,,B,,8,—0. FRELE(9)KX.(10)X+,2 As,
At—0 B, A a—0,8—0. B (8) MM E AR 3) AT HIFRB z X F s Mt WS
¥(4).

XBEAKX4) R R ED.

F OMRRERESREB S @(s,t) ,p(s,0)) KT s 3¢ IR FE, WER 17.5 o
x=@(s, )M y=y(s,0) ATWRAXTF s St R FHRE 7. B AL As 3 Ar BR(7) R
Pl R )G ik As—0 5% Ar—0, th GE A5 31 AH N ) 25 5. (X S oR B £ AT b (B R 2
AreEus ), B0 ERE G RBOR A XA —E oL ek %

xzy
fx,y)={x" +y
0, 2 +y =0.

s x2+y2¢0,

H §1 2JR6 K £,(0,0)=£,(0,0)=0,{H f(x,y) 7 (0,0) &b A AT 5. # LAS(x,y) A 5h e
Box=t,y=t HNREMHFLL e HAZREKE G R

z=F(t) =f(t,t) =%,

F)fu$=%. 3o 2 PRV 5 o U 7 B R

dz
d¢

dx

dy
(0,0 dt

(0,0) dt

_oz LY
(-0 Ox i=0 O
=0-1+0-1=0.

XA F- 156 BH 7E {52 A eRBOR 58 SRt 0 200 7 85 40 oR B0 S T X — B B AR 1
— e, Sy, u )R (0,000, TG0, =g, (5,0 ,%,) (k=1,2,-- ,m),
FER (2,2, ) RART x,(i=1,2, -, n) B 250, W 2 5 ek 8K

f(gl(xl,...,x"),gz(xl’...’xn),...’gm(x“...,xn))

KT HZR x, BT 8OE
T
ax‘._h. du, 9x; (i=1,2,0,m).
ZIUHR B E G RBOR T — LB R 2% 8 R ) 1 B A R i 2
A5t RS 2 v ] 2 . HUA X R A RE OE 6 £ T 2 I (4) SR 45 2R
AT EFICACEE XL, ol LA B A AR M A B3 0 2R AR 17 -5 ARAEIREIR

t=0
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B BN HA R 2 rp AR R« y 8PS 58, SR G P4 5
PEIZER «,y [ AR s, BEL AR DFEE LXK

Y8 i%ﬂtﬂ%ﬂ%& 2 B s B A BE AR L I A A 1R S O
e , SR J5 T35 2 e REUATL D% -

9z _ 9z 9x 9z 9y
ds 9x ds 0y os

Kol BN 2 5 ¢ a@%&,a}'&;tﬂ%

ﬁjl ﬁ"-:l"(uz'*v),ﬁ'ﬁ u=e”’v2,v=x2+}’,3k
0z 0z

ax’ dy

z

oz / \a_z

Ox Oy

% y
yeify
Ky t s t

& 17-5

B PTEME SR v,y WAZR u,0 HHEIZR. BT

9z _ 2u 9z 1

’

2 ’
ou u+v W+

%=e,+,z’Q=2ye“,2’@=2x,@___l,
ax ay ax ay
WA (4)715 3

9z _9z du | 9z v

0x oJdu dx  Ov ox
= 22u e’ 4+ 21 2x = 22 (ue’”’2 +x),
u +v u +v u +ov

0z _dz du 9z v

dy du dy dv 9y
= 22u 2ye”’2 + 21 = 21 (4uye“"2 +1).
u +uv u"+v u +vv

B2 Bu=ulx,y) T3, ERABIRABR x=rcos §,y=rsin § T ,IEH] .

(5 25 =G+ (5
E w AT AEAE r,0 MR G RE u=u(rcos 6,rsin 6) , It

du du d9x odu 9y Ju ou .
— =-——+4+——=—cos § + —sin 0,
ar 0x ar dy gr ox ay

du _qudx  qudy _ 9

— = ——u(— rsin @) +ﬂ rcos 6.
x ay

0  9x 390 3y 99 O

(50" + (3

T

ox y

(3 (5

r x Ay

: 1
(%cos 0 + %sin 0) + —2( - %rsin 6 + %rcos 0)

2
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B3 & z=uv+sint, P u=e',v=cos t’;k%‘:i.

® WMEESXER,HEMRE17-6. T2 8z 71\ 9z
di _ozdu  9sdo 3z a/ g—y
dt “gudt  gvdt . vv /
=ve' + u( —sint) + cos ¢ ou o
=e'(cos t — sin t) + cos t. o |2 ot
t t
H LEE—-FRP, EAN RN - ERENE AR
XF R SR AR — LS A1 B w0, B =6 8 )
Xt e SKARFE, & RAMS & B A 5.
B4 HEZUEAMAETET I —Io kB S5
(1) y=27; (2) y=—————(.l+x2)l" Z,
sin x+cos x
ﬂ (1) /_}}’=UP,U=x,U=x,mu7§
d d o= .
d—1,=y“-3—l;+yu-£=vu +u'lnu
=x 2" +xlnx=x"(1 +1nx).
(2) é‘y:%,u:sin x+cos x,v=1+x" ,w=In x, WA
dy dydu dydv 8y dw
dx oudx gudx 9w dx
= zw(cosx — sin x) . +1L
u u x
_ 1 . 1 +a% _
_(sinx+cosx)2[(smx+cosx)(2xlnx+ x )
(cosx —sinx) (1 +2*)Inx]. g

YT 0, AT X BOR 5 7 3R — 7 o 4 1 5 1 5T, 401 4> s T i 22 90 5 4 o
O 0

s ii‘u=f(x,y,z),y=<p(x,t),t=¢(x,z)%f$ﬁ—lfﬂ5§ﬁ{ﬁ?fﬁ,i%,%.

B ARATEA L, BB AR u=f(x,0(x.p(x,2)) ,2) K x,z EEK, S WA

17-7 153

du_of of dp of d¢ o
dx dx dy dx dy At 9x’

ou_of ag ay of

9z 9y ot 9z 0z
iir‘é’i,iziﬂi%ﬁfxﬁéﬁﬁu=f(x,<p(x,tl/(x,z)),z)ia‘xWﬁ%ﬁ,ﬁ‘ﬁrﬁggiﬁﬁﬁ
u=f(x,y,z) %5 —DE x B0 FE UL B E AR, O
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Bl6 &f(x,y)fER LI, BWR Ry fi(x,y) o
=xf,<x,y).m%:&&%ﬁfﬂ%rm@ﬁﬁnj—g:o.

iE & u=f(x,y),x=rcos 0,y=rsin 0, |

Ox
a0l %+§l 08 9 (-rsin 9) +6_f + (rcos 6)
060 odx 060 9dy 06 ox dy

A AN -

X ¥4

=—y-a—f+x-a—f=0. O /\
0x ay

—.EERENERY M 17-7
HLx fy HAZRMRE z=/(x,y) AT 5, WIH 2550 HR
_ 9z 9z
dz = axdac + aydy. (11)

W x,y FE R ) AR 5 & B A& s, 0 19 0] fR0 ek 5
x=¢(s,t), y=¢y(s,t),
Wi EF 17.5 JEE , E G R z=f((s,t) ¢ (s,t)) RATTM, 23R

dz =Eds + gﬁdt
Jas ot

:(iz_%.’,gg) ds +(£a_x +§QZ) dt

dx ds dy 9s dJx ot dy at
d9z( 9 ]

=£(%ds + a—xdt) + —z-( <25 —ydt) : (12)

dx\ Js at ay\ gs at

BT x,y & (s, ) i a] 4 ek 8, IR ) i A

J 0
de =250 528, Gy=0 510 (13)

as at das at

e (13) A (12) 3, 5 28 5 (11) 58 A [ 19 45 8. X 8t & T 2 o0 ek B — B
(£)RoEATEN.

AR L 7E (1) P2 «,y fE 5 B8 W, de F1 dy % B 80 S2BUE Y «,y fE A
Hal A B, dx A dy a0 (13) PR, ENTHME M 5,0, ds, de PrifiiE.

ARG B A2, BB S A A% 2 3 T+ 30 52 7% o B0 2 B0

BT B z=esin(rey) FIBUMBARBHER de L1157 0%

B 4 z=e'sinv,u=xy,v=x+y. BT

dz =z, du + z,dv = e"sin vdu + e“cos vdv,
du = ydx + xdy,

dv = dx + dy,

P
dz =e"“sin v(ydx + xdy) + e“cos v(dx + dy)
=e”[ysin(x +y) + cos(x +y) |dx +
e’ [xsin(x +y) + cos(x +vy) Jdy,



§2 ESaBmaE I

I H 115 2
z, =e”[ysin(x +y) +cos(x +v)],
zy=e'y|:xsin(x+y) +cos(x +y)]. 0
3 &

I kKFHESRHENESHEISE:

(1) & z=arctan(xy) ,y=e',3}2£
dx

(2) & z=>

xy 9% gy’

(3) & z=x2+xy+y2,x=l2,y=t,3ﬁ%

8
(5) R u=flx+y,xy), ;ka” L
ay’
» x y ou du ou
(6) lﬁu‘_f( y Ll Z) ’SKBX’()_’}”GZ.

2. & z=(x+y)”,3K dz.

3. iﬁz=?aﬁ¢fﬁﬂ%{%&a—%ﬁf
fla"=y")
1 o9z 1 9z
— = — = = =
x o0x y ay y

4. i z=sin y+f(sin x-sin y) , H P £ A o755k £, IE BH

z
2

ax
5. & flx,y) ST $0, E BA . 76 AL AR AR 75 X R
x = ucos § —vsin @, y = usin @ + vcos 0
ZT L)+ BRI ERTER. BIE
glu,v) = flucos @ — vsin @,usin 6 + vcos ),
WA () +(f,) =(g,) +(g,)" (HbhiEHH o REL).
6. % flu) ROTMERE,F(x,0)=fa+2t) +f(3x-2¢). K.
F (0,0) 5 F,(0,0).

dz 0z
—sec x + —secy = 1.
ay

7. BEB u=F(x,y,2) BREER Flix,ty,z)=t"F(x,y,z) (>0),WFR F(x,y,z) B kRFR
B ORI TARXETFFRAGNREE . TR Flx,y,2) Ak RFREENEERHGZ

xF (x,y,z) +yF (x,y,z) +zF (x,y,z) = kF(x,y,z).
2

#ﬂﬂﬂ:l’:

—xy A2 RFREHE.

X +y

8. & flx,y,z) BEMR flex,t'y,t"2)=1"f(x,y,2) (£>0) ,iF8H.
(l)f(x,y,z)—xf( 2 )

x
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(2) «f (x,y,2) +kyf, (x,y,2) +mzf (x,y,2) = nf(x,y,2).

9. WHTIXRTNERE

a,(t) - a,lt)
D(t) =

a,.](‘) ann(t)
Heoay(t) (i,j=1,2,,n) WS EWHFE ,IEH

a,(t) - a,(t)

= > lap(t) - aple) ]

a,(t) - a,(t)

§3 JimSRSGHE

FEVF Z IR , AN R0 38 eR 7E AL b il 5 1] b 9 28 46 R (BR800 , T Bk %2
B OR A5 oR BOTE HAh 45 5 77 ) b AR 1L . X SRR A1 BT e i 5 1l T 5
EX 1 BEJCRESTER Po(x0,50,2) MIFAE UCP,) CR A& X, 1T HMA
P, HRMIHE,P(x,y,2) Bl EHET U(P) HIAE—&,Lhp XX P 5 P, B IH]
PR AR
limf——(P) ~f(Py) = lim A—'f
p—0* p p—0* P

FETE, MIAR I AR BR N sR B fFE 82 P, W 01 L 75 1B B 3L, ic A
i » Ji(Py) —E—Efl(xo’)'mzo)'

BB fTER Py FFAEXRT » 550, W £ 72 Py #y « B 1E 6] (9 77 0] 5 4%
tah

aof | _of

atl, " s,
ERR: b ALV ER Ll U]

of| __of

atl, " asl,

HAE—T B T S SWRFEX R TR EHS .
EIE17.6 HREBSTER Po(x0,50,2) AT, W fHERL Py WAE— 7 ) 1 07 ] 3
BEAFE, B
fi(Py) =f.(Py)cos a + f,(P,)cos B+ f,(P,)cos vy, (1)
HH cos a,cos B,cos y N [a] I B F7 18] A 5%



§3 7aSBSHE I

iE W P(x,y,2) Al EE—R, TR(ALEL7-8) =
x — %, = Ax = pcos a, I'LI/;L _____ ;I;H
Y = Yo = Ay =pcos B, (2) ML/OAx ;;/
z -z = Az = pcos y. N
p B fFE R Py AT, A - E
f(P) - f(Py)

X

=f(Py)Ax + f,(Py) Ay + f.(Py) Az + o(p).

ERE AP p, AR (2) R AT 7 S
P) - f(P z
AP) “fP) _pipyBs, ripyB,p(p,) 5. 2000
p p p PP
=f,(Py)cos a + f,(P,)cos B + f,(P,)cos y + %.
@ﬁ%pqmmxﬁﬁmxm%?~m$ﬂzmmmﬁﬁﬁﬁ
ﬂwn=MJ”);ﬂ”’
=f.(P,)cos a + f,(P;)cos B + f,(P,)cos y. O

Xt IR f(x,y) SRV, AR T (1) S5 R 2
Si(Py) =f.(x5,¥,)cos a + f,(x,,y,) cos B,
Hh o,B &) & 175 e A
Bl f(x,y,2)= x4y’ +2° R SRR Po(1,1, 1) W50 1:(2,-2,1) (95 1 4
B SR P AT 8l f,(Py)=1,£,(Py)=2,f,(Py)=3 KI5 l #7J5[a
RIK
2

cCos o = _'2_
- 3

42 +{—-2)°+ 17

cos B = ok =—l,
JEal=-2F + 10 3
B 1 1
_J22+(—2)2+12 3
AR A (1) KRAG f U 1) L5 1) 3 50k
2

f,(Po)=l-?+2(-%)+3°—=—. 0

cos vy

B2 %
1, H0<y<ax’, —o <x <+ o A,
fl=x,y) =
g {m AW,
A 16-8 Fr/R. X N R ETE IR AN ESE (MR A AT 538 , (B FE 3R T 5 B9 4% o] 5 2%
L AFEASRANTS /I —B  EX—B LR BEENE. TEAF RS
FE S TE R S AL AT ) AR

of

=0. g
ol

(0,0)
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M ETERE SREHMHS

A F LI+ (i) o0 BOTE — 5 AT B 7 1) 9 BOFE 7 1 78 4% 4% 1 T A J2 0 B8 SR 1.
(i) BRBOFE — £ 3% 45 [ R AN S 7 1) S OFF 7E O 0 B2 25 1, M Rt S 2 7 4% 4 1 (ROt
BEH A% ).
X2 #f(x,y,2) 165 Py (%0, 50,2, ) FEAE X BT A H 25 09 0 5 5, 00 Bk [ 4t
(F.(Py) of,(Py) of.(Py)) H R B f 1E 25 P, (OBBEE i fED
grad = (f.(P,) .f,(P,) .f.(P))).
6] ik grad £ 94 BE (B8

|grad f| = ./f.(P))* +£,(Py)” +f.(Py)".
TEEH 17.6 B4 PEF 2530 1 J7 1) b B B qir i 4k g

I, = (cos a,cos B,cos y).

T Oy 1) BUA AT
f,(P,) =grad f(P,) - 1, = | grad f(P,) | cos 6,

X HL 0 R AHEE 1] B grad f(Py) 5 1, K& A.

Kt 0=0 B, f,(P,) HU4G e K{H 1 grad f(Py) |. X 50 UE, 24 f 7E 58 P, AT S, f
FE 55 P, BB6 T 1] J2 f W (3G K S PR it 1), LY 3X — 7 1) B4 22 A 238 R I A BE A8
11224 1556 B 1) 4 2 75 1) (@ =) B, J5 1] 5 B8ORS fe /ME - | grad f(Py) 1.

B3 & f(x,y,2)=xy"+yz2’ R fHE Po(2,-1,1) B BE & B

M HTf(P)=1, f(P,)=-3,f(P,)=-3,FTLA

grad f(P,)=(1, -3, -3),

| grad f(P,) | = /17 + (- 3)% + (-3)* =/19. 0

1. REB u=xy’+2 —xyz ZE S (1,1,2)585m 1 (HAmEHADHH 60°,45°,60°) ¢ 7 16 S ¥
2. REB u=xyz EBAA(5,1,2) 55 B(9,4,14) ¢ F@AB Lt 10 S5

3. REM u=2"+2y°+3 +xy-dx+2y-4z £ A= (0,0,0) & B=(5,—3,%) B R LR T 8048

4. QR u=ln(17) R = (x-a) +(y=b) +(z=¢)® , K u OB, IS ET B LS L
A% Igrad ul =1.

2 2 2

s.&&&ugwgl—xE&ﬁwmam%E

b’
6. UEBH:
(1) grad(u+c)=grad u (c AF ) ; (2) grad(au+Br)=agrad u+pgrad v (a,8 AE ) ;
(3) grad(uv)= ugrad v+vgrad u; (4) grad f(u)=f"(u)grad u.
7. & r= /2y 427 K
(1) grad r; (2) grad IT

D grad £ % X gradient(# ) — 9 % 5.



§4 ZHALKXSHRERA (|1

8. @ u=x"+y'+z 3xyz, RO EER B SE L grad u 3 H 2 -

(1) EETF z 4, (2) F47F 2 %

(3) BAZR@E.

9. W flx,y) TWJIZRR LH— I HEOE. MELLE f(x,y) =0,iR 5 tb R ¥ f BRIEHE?

10. & flx,y) T, 5L 2R EH—EEMEXEE. WAEB & S, (x,y) =0 (i=1,2),0
flx,y) =E

§4 XSGR

—. B RS

BT z=f(x,y) B RS, (x,y) f,(x,y) PIRIE AR 2 5 y B9 RE, AR EAT

KF x5y B FHRAFLE, WUk B BA B w580, — oo ek ¥ — B 3 508 a0
THMEIE:

ax(a) ‘2— = f.(x,y),
aiy(%) aiay fo(%:7)
a%(a—;) =a‘9;ax=fy,<x,y>,
) = j— = £, (%,7).
K Aol T 2 5L 5 Y (0 5, 2=, v) B = W 5 RIS/ RN ,
ai(g—) - ;’— = fulx,7),

d(d°z
| =gl = L%,7),
6)’( ax“) ox’ ay f ¥

Bl SKReE%z=e
R T eR B — B e T RO

E - exoZy ] Qf - 28:42y
9x ay

Wit

B_{_O(E) =i(e+ZV):ex+2y
0x

az_a(_a_z) dJ

=Y = __( ex4»2y) = 2(3”27
dxdy Ady\ dx ay

’
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I #£t+t& ZTREMSF

= 2(3) L2 ey <2,
ayax dy
6_ e ) = 4ot
(ay) ) .
6 ¥4 6 a V4 +2 x+2
i —=(2e"*7) = 2¢**7, g
dyox’ 8x( ayax) ( )

F) 2 K pRAEL z=arctan %Bﬁﬂfﬁ:‘l‘)’?ﬁ%ﬁ

-y az x

m EHyE BT LA Z i i 2R
ax x4y’ 6}' x4y

jzi( ot )= 22y
ax’ ax\ 42 +y (« +y2)2’
8’z _d -y \ _ -y
dxdy _B;(xz +y2) o (=" +9°)*
9’z _ 9 x _ x —y2
dyox _a(;\c2 +y2) T (« +y2)2’
a_zf _i( x )_ - 2xy 0
ay’  I\x’ + 4 (2> +94°)?

F AN EEBEABFER X ERPOCT « Fy WA RGBS 5 S5 80
MHE(XMBEAXT 2 XAXT y WEHRSFBEHRANBESRSE) I
3’z 3’z

oxdy  dyox
{HL X AN 45 18 FH A KT {aT o 2048 AR 57, 1] n oA %

2 2

= P4y #0
X 5 X s
flx,) ={ TR ey ¢
0, x2 +_’y2 =0.
B —Br W58
y(x* + 42’y - y*) , 2
’ #0,
fx(x,)’)=[ (x2 +yz)z x +y
O, x2 +y2 =0’
a(s' —42’y' -y,
, #0,
f,.(x,y):{ (xZ +y2)z x +y
O’ x2 +y2 =0.
HETSK £ 76(0,0) kb6 F x A y BB [61WLF (1R 4 I 550, 15
OsA ~Jx 0,0 —
£.(0,0) = lim X080 SO0 — by
a0 Ay -0 Ay
Ax,0) - £,(0,0
f,(0,0)=limf’( 5t} =00 =1im¥—1.
ad Ax—0 Ax 0 Ax
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§4 FHAXSHEARA (II

ML A 2, X f(x,y) RSB ZHHR S W FBE KRBT A X R4, E4
250 TIRE W TSR PIFTRYE? Nk, A1 E LIS, (%0,50) 5 £,.(%0,%)
R B RIE . B T

f(x _')’) - llmf(x + Ax»)’) —f(x,)’)

Ax
H ik
’ A - ’
fxy(x07y0) _ limf’(xo Yo + Ay) - f.(%4,%,)
Ay—0 A_’y
=[5 L limf(xo + Ax,y, + A}’) —f(xo’yu + A}') _
Ay—0 A)’ Ax—0 Ax
limf(xo + Ax,y,) _f(xo’yo)
Ax—0 Ax
— lim Lig LTt Ao + Ay) —f(x0,0 + Ay) ~f(x + Ax,5,) +f(%,5,)
B Ay—0 Az—0 i AxAy '
(1)
KA
fyx(x()’y())
= B limf(xo + Ax,y, + Ay) - f(x, + Ax,y,) - f(%5,5, + Ay) +f(%0,%,)
Ax—0 Ay—0 AxAy )

(2)
HE £, (%0,50) = £, (%0, 50) AL, L BE (1), (2) X P> R KR FRAHSE , BT DL 32 4 R
PR PR ) B PR PR E B A TERR PR (1), (2) HHEFE M — 1> FE 7 5~ 1.
EE17.7 [, (x,y) M [, (x,y) FAER (x,,5,) ELE, N
So(%0550) =£,.(%,70)- (3)
iE 4
F(Ax,Ay) =f(x, + Ax,y, + Ay) = f(x, + Ax,y,) = f(%,50 + Ay) + f(%0,%),
e(x) =f(x,y, + Ay) - f(x,5,)-
TEA
F(Ax,Ay) = p(x, + Ax) - ¢(x,). (4)
MR FEXT s MRFE LR o AT . NAH— TR EHEH, A
e(x, + Ax) - @(x,)
=¢'(x, + 0,Ax) Ax
=[f(x, + 0,Ax,y, + Ay) - f.(x, + 6,Ax,y,) JAx (0 < 6, < 1).
N f, FEXT y B F BB L,y BRI KBS, (x,+6,Ax,y) B — T R 8
HhEE , UE EE R
o(xy + Ax) - @(x,) =f, (%, + 6,Ax,y, + 6,Ay) AxAy (0 < 6,,6, < 1).
i (4) WA
F(Ax,Ay) =f,(x, + 0,Ax,y, + 6,Ay) AxAy (0 < 6,,6, < 1). (5)
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I #t+t& ZTRBERNF

R4 Y(y) =f(x, + Ax,y) - f(xy,5),
A
F(Ax,Ay) =¢(y, + Ay) — ¢ (y,).
JFH AT AR [R) 6 77 2%, AT A F
F(Ax,Ay) =f,.(x, + 0,Ax,y, + 0,Ay) AxAy (0 < 6,,6, < 1). (6)
4 Ax, Ay AAFR LB (5),(6) AT F
£, (% + 0,Ax,y, + 0,Ay) =f,(x, + 0,Ax,y, + 6,Ay) (0 < 6,,6,,6,,0, < 1).

(7)
HE BB S, (2,7) 5 £ (2, 0) TR (0, 7,) BEE, HH Ax—0, Ay—0 B, (7) XMtk
FRERAF 72 1 LA 55 , 3 15 3 P 2E I 9 (3) K. O

XA ERMEEIRX n JTTRBAIR S WS B, I =JCR L u=f(x,y,2) , & F
RAAN=FriE S 35
fon(%:552) s fu(%,7,2), fo(x,y,2),
Fakm:3:2) s [ou(2,752) s fo.(%,7,2)
R — R AR ELL, MAE X — SN RS W B AR SE. [RIAE 35 e z=/(x,y) TE R
(2, ) FEEF n i EZREWMFEEX —mm (<n)BriEaWT 85 I0F
X XK.
A JE BRFE R 4R A BRI A DL B IR B W R BOEZE, MRS M B 5K
JIRE ¥ TG %
THITEE SR SR T8 Kz ZE RIS 2,y TS s, 0 B eR$, BP
z=f(x,y),
Hrp x=¢(s,t) ,y=¢(s,t). HRE fLo,¢ BEAESR B S8 WENE G R
) z X s, [AEAFLE B i 2w 7 8. R .
9z _ 9z 9x 929y
ds  dx ds gy as’
9z _ 9z 9x 920y
at  dx dt gy ot
BREGE PR mﬁa@&,;\wj—;,j—;ﬁx,y w222 g
PREL. ARZEK 2 KT 5,0 ) ZFir i 4K
a_z_a(az)g+g. a(ax) +%(az) 6y+g__a_(ay)

s’ Tos as  ox s 3y E dy O0s g

ay
9’z x| 9z ay)@+zaz_x+( 8’z gx &ﬂ)ﬂ+kﬁ

= — — =3
(ax2 ds  9xgy 9s/ 9s  0x s’ dydx 95 gy* as] as Ay as’
2

0x

Jas

0z 9°x 9z 3’y
+ — p—— — S—

9 2 2 al
_9_2(%) +2“ﬂﬂ+_2(6y) £ . ,
dx 9s dy as’

“ox’\ os dxdy 9s 95 gy’ as

[r] ¥ 7] 1%

2 0z 8’
L IE0% UEdY

2 2 2 2 2
9z iﬁ(ax) +2‘“ﬂa_y+£(ﬂ) E ,
ax 9t ayatz

dxdy 9t at gy’ \ ot



§4 FHALAXSHREAEE (11

2 2 5 3z av 9 2 9z 8
d°z 9z dx ox Z(%ﬂ*_%g)_‘__z_y_y_,,ﬂﬂ.;__y

—_— — — +
dsdt  gx* 9s ot dxay\ ds 9t at 9s 6y2 ds ot dx dsdt  Jy Jsot

_ 0’z
T otds

ﬁMi&Jh—)ﬂ%iﬁ

B OXH::EU My VATZERMESEY, Ehal RSl FEK:
z=f(u,v), u=x, v=—.
HEARBCKRAXA

oz _ou Sow _of 1
0x  Quox  gvdx gu y v

%ly#Zﬂ%%uuvw¢@ﬁﬁInywa£§%§a@ﬁﬁmu

L
x> ax\ gy y v

_ﬂ@u67@+L“7@+ﬂﬁ
Ju? 0% guv 0x y \gvou 0%  gy* 9x
f 2 f 1S
R, ta T
du’ y dudv  y gy

6 z af 1 of
dxdy —ay( ou vy 5)
Ao Wf e 1o aZf@+a_’f@)
ou’ dy  dudv dy ¥ v vau dy  av’ Ay
x of  x df 1 of 0

. EEEMEHLAR
IR PEARXMBEH AKX, 5 - R B P I H A X B LKA,
it F n TR E(n>2) AR AKX, REEA LR x5k
FEBUR A O 5E AT, S 280 X R ) HE A2
ZIXIR D FAEE M S ELRE S T DN D O X (E 17-9). X2, %
D ™ X, W XHE R L P (x,,y,) ,Py(x,,y,) e D HI—PI A (0<A<l),f5E
P(x, + A(x, —%,),5, +A(y, - 7,)) € D.
EE17.8(P{HEM) & JCRE S EMIFE DCR® EAl Gk, W xAE SRR
P(a,b),Q(a+h,b+k) e D fF7ESL%6 (0<6<1) ,ffi1]
fla +h,b+k) -f(a,b)
=f.(a +6h,b+6k)h +f,(a+ 6h,b+ 0k)k (8)
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Hl #tt&E ZRERHEHNF

XK e X B
Bl 17-9

@(t) =f(a + th,b + tk).
HR D RIS BT & () g XAE[0,1] B —Joeh % EMP R4 o)
[0,1] E#%E,7£(0,1) EAlfif. FRRMHIE—ueRBhEEH , 77 0 (0<0<1) ,fi1]
d(1) - d(0)=d'(h). (9)
2 A R B R T 2
@'(0)=f.(a+06h,b+6kh +f(a+0hb+0k)k (10)
BT D KX, BT LA (a+6h ,b+60k) e D, (9),(10) BP45 BT 2 iE B i (8) =K. }

A DEMAMNE,BX D FAEEFAE P (x,,y,),P(x,,y,) RIEEA (0<a<l1),

#A
P(x, + A(x, —x,),y, +A(y, = y,)) € int D,
WXt D EiESE,int D AAl AR f, RE P,Qe D, AF7E 6e (0,1) ,f#(8) XL,

Blan D B (x,y) | (x=€) +(y-n) <7’} f 1 D LiE%E, 1€ int D P A] i, 0]
A (8) XML M4 D BHEIE X [a,b]x[c,d] , BHARIRIEX D FAEEM A P,Q
#A (8) XL (A7),

AXR)HHEN ZC R B (ENMBE L) MR EARX. 5™ 17.3 MhHELK
(12) A e, ZH7E T X B (E A (a+6h ,b+0k) JEA1E P,Q WL b, ifE & 17. 3
6, 5 60, AT LAAH .

#iE HRESEXID EAFAERMSE, B

f.=f,=0,
W] fAEX 3 D kw5 R
WEHEENET AITIEH (FEAHILS §1 28 16(2) WEEH M 2E5]).
Bl 4 x¢f<x,y>=$i_x:mmﬁm:{a%fg,imﬁﬁe (0<6<1) ,#78
1-/2 =2 (1-30) (1-26+36%) 7.
iEH1-V2 =2 (1-30) (1-20+36") "% 5 i

12 _ (1-39) (1-26+36) ™,

5
e AR BF R £(1,0) /(0,1 )7%" LRI KR D= (x,y) 122 +y> <1} X470

M OP.(1,0)5 P,(0,1) W A 4 A {8 & #L.
FRY x4y’ <1 B, 2 2xy+1>0 BT AR f7E D b i%%E, 3 H



§4 ZFHoASHEEEA |1

_ x—y _ x
/. (% —2xy+1 )2 /, («° —2xy+1 e

Wi D Fi#ELE. P, ,P, e D, MM PEEH , 7 6 (0<0<1) ,{#75
1 4 =f(1,0)f(0,1)=£.(0+6,1-0) + 1+f,(0+6,1-6) - (-1)
2

6-(1-0) 0
[6°-20(1-0)+1]*7 [6°-20(1-0)+1]""
=(1-309) (1-20+36") . a
EEI17.9(HEWEH) HRESIES P(xy,y,) WELB UP,) LA EHF n+l B
) 75 S T80, WX U(P,) EAE— 85 (xo+h,y,+k) FFFEM N6 € (0,1) ,f#1F

a . 9 1 o , 3\
f(x0+h,y0+k)=f(x0,yo)+(ha+k a—y)f(xo,y0)+ﬁ(h-a—x+k a—y) F(xg,70) ++++

1 d d y 1 9 9 n+1

21580 S S PR ) .

U e EIC RO ew yy L IFCSLEALD
(11)

(11) XFRA ZC R B S E R Py B n R RE AR, b

m

6 8 " i am iy m-i
9 K . = E C . - 5 h'E™.
(h Py +k 6}’) S(%4,5,) Ly PWEWE f(%4,%,)

iE S5 17.8 MIE —HE. fEREK
D(t) =f(x, + th,y, +tk).
HE AR, —JCR B @ () E[0,1] B R — o E M E Ak, TR-A

_ @'(0) @"(0)  @"7(0)  @""(g)
(1) =d(0) + T + 2 + + o +(n+l)!

N E A eRECR W, TR @ (1) & B T 50
(m) _ J a\" -
@ (t)—(h5;+k5;) f(xg +th,y, +tk) (m=1,2,-,n+1).

4 e=0 wf, A

(0<He<1). (12)

(m) _ J a\" —
¢ (0)—(’15"’]‘5’) f(xoyy()) (m-1921 ’n)s (13)
(ns1) _ d o\
@ (0)—(h£+ka—y) f(xy + Oh,y, + 6k). (14)
¥ (13),(14) XA (12) X\ R Rk 2 @A (11). O

S0, P EAX(8) IERFEH A1) LE n=0 B B FFIKRIEIE.
HEAR() P RBERRTI R, =0(p") (p=Vh' +k*) ,WLTFH fEU(P,) WIFFE
H¥ n riEsme8 E4
f(xy + h,y, + k)

=f(x4,5,) + Z P+

Bls Kf(x,y)=o EH(LABWEHAX(B AL, IFHEITE
(1.08)>.

9 " "
(h5;+ka—y) f(x4,y,) +o0(p"). (15)
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M #ttE ZRRBEHHZF

B BT x=1,5=4,n=2,HIitA
flx,y) =x", f(1,4)=1,
flx,y) =y, f(1,4) =4,
f(x,y)=x"Inx, f(1,4)=0,
fa(x,y) =y(y - D)2, fa(1,4) =12,
fuo(x,y)=x""+yx 'Inx, f (1,4)=1
fyz(x,y)=x’(lnx)2, f2(1,4) =0.
BEMMRARBHARXOS) , I
¥ =1+4(x-1) +6(x-1)" + (x - 1)(y -4) +o(p2).
Frig BRI, I ik x=1.08,y=3.96 Il f
(1.08)*™ =1 +4 x0.08 +6 x0.08° —0.08 x 0.04 =1.355 2. g

5§16 7 BS5 R B, X R S G TR (E (1. 356 307+ ) B9 fRL{EL. P R B3k
S0 AR A 2 T B i — B & 2 5K

=. RE[E&A
25 G bR B0 A 1A ) 81 2 22 JC pREL B 0 27 O T 82 ) T, X LTS DA — e eR B8O 1 ik A 7
e,
EX1 WRBSIES Po(x,,y,) WELIR UCP,) EAE L. % FAEfT &8P (x,y)
EU(PO)’EESZZ:%EQ
f(P) < f(P)) (8 f(P)=f(P,)),

BMEGEFRARE. B R R /ME S SRR E R

F X B THE BB A B TE B N A

Bl 6 B f(x,y)=2x"+y" ,g(x,y)=/1-x"=y" ,h(x,y)=xy. HE L ELHEHGE , AR
JEA(0,0) 2 f B /IMA AL, JE g AR KA A (H AR J& b B AR (R . 33X 2 R R XA AT A
(x,y) A8H f(x,y) =£(0,0)= 0; AT (x,y) e | (x,y) I +y < 1| 604 g(x,y) <
g(0,0)= 157X F R % b, 7E I AT /DB B BE S A h(x,y)>0 9 1, MR
I, XA h(x,y) <0 M I1, VR R 40, BT LAA(0,0) = ORE A 2 4% KA XA 2
/M. g

HE AT W 25 fAE R (%o, x0 ) P ARAA, W Y B € y =y, BF, —JC R B (x,y,) 2
TE % =x, BUH [A] AR AEL. [A) B8, — JCBR B f (%0, ) 1E y =y, WHCH [ R M. T 245 3 =
JC PR BUBAR A ) S BRI F -

BT 10(RELERM)  HRESTER Po(x,,y,) fE1E S8, BHAE P, %
e, WA

f(%6,%) =0, f(x5,75)=0. (16)

A1 i 3 20, D00 HE AR L 0 R RRUE . B E ROOFASER AR AEL S, AN i) 6 b 1 pR K A, IR
8RR E R (BB TE AT A RS A



§4 ZHPALAASHEARA (|1

5 —J0 R B 1 2 M (R, ek B801E i 5 AN A7 A8 B9 B A T RE AR AR A ) 4
f(x,y)= V" +y" FEJF B I 5,15 £(0,0) = 0 J2 f iR /IMA.

AT VHE IR R B S TE R Po(x,50) BUSHRAE B FE 70 2 A, FATRGE £ BA B i%
Zefw %, HFiC

H(P,) =

fu(Py) f,}.(Po)) i (f,, f) -

(P £,PO] N\ £,
CFRH fAE P, () B2 (Hesse) 58 RED.

7. MRS A & IERE S 1E R Po(xo,7,) AR U(P,) A&
TSR R, H Py R S IORAE S Y H (P R IESE RGBT, f 7E 5 Py BUS B/
{524 H (P,) R TUEH BERT, £ 154 Py US4 H (P,) & A M MR, f 16 5
Py A HUHL A

i S P, BB AR FEERRM (P =/ (P)=0%

FCxx) = f(%5:%.)

=%<Ax,Ay>H,<PO><Ax,Ay>T + o( A% + Ay).

BT H(P,) IE5E , BT AXHEfT (Ax,Ay) # (0,0) , 16 {f — ¥ A
Q(Ax,Ay)= (Ax,Ay)H,(P,) (Ax,Ay)">0.
AP E— A5 Ax, Ay XM IERK ¢@ , 74
Q(Ax,Ay) = 2q(Ax" + Ay®).
MIiXF F /NG U(P,) , RE (x,y) e U(P,) , 3k A
f(x,y) = f(%5,7,) = q( A" + AY') + o( AX* + Ay’)
= (Ax° + Ay ) (g +0(1)) =0,
B fAE 83 (xg ,y0 ) B H/IMEL
[ B AT H (Py) 70 HRERE, f 16 8 Py BUESH K AA.
B, H(Py) RERE, fAES Py ABURAA. 53X & B 5 £ B AR (61 4n BU K
{8) AR R Py B EZR x=x+tAx,y =y, +tAy, f(x,y)=f(x,+tAx,y,+tAy) = ¢(1)
fE =0 JREBUKR K (E. H— 0 o BB A 9 7243 254, 07(0) >0 ZA AT BERY (50 o 7E ¢
=0 FFHUR/IME) L # ¢"(0) <O. i
¢'(t) =f,Ax + f Ay,
@"(t) =f., A% + 2f, AxAy + f, Ay*,
@"(0) =(Ax,Ay)H,(P,) (Ax,Ay)".
X R H (Py) AU U8 1. [ B 25 f BB /M, WK 530 H (Py) 267502 2 1E

O XTEEHEEG—B/BX , BLEP-T=FZA4 8.
@ BH Q(Ax,Ay) /(A +Ay" )= (u,v)H/(P,) (u,v)" =d(u,v), %+
u = Ax/ /A + AY , v = Ay/ JAZ + Ay .
2R, O(u, )R (v, )8R T+ =1, A d ALLER L+ =1 ELH R INE 2=
0. XA (u,v)#(0,0),#& ¢>0.
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Il #t+t&E ZTREWMAF

SE M. AR UL, Y f7E A Py BUB MRS H (Py) 26224 1F & 582 7 S M, HiX
1B A F I 0

R 4 IF A2 B 1 X FR I BT IR 7475 X B0 2 S 00, 5 B 17. 11 XA B R 4n
T & AR

FORESER 17,11 Fr. P, 2 f W E AL A

(i) Y £.(P)>0,(f., f,,~f3) (Py)>0 B, f7E 5 P, BUSH/IME ;

(i) Y £, (Py)<0,(f.. f,,~f2) (Py)>0 B, f1E & P, BUBH KM

(i) Y (f, f,,~f2) (P,) <0 B, f7E 8 P, TNAEH AR AH ;

(iv) % (f, f,,~f2) (Py)=0 B, REEH E £ 7E 5 Py 2 75 B3R (8.

o7 S}Ef(x,y):x2+5y2—6x+10y+6 R AH.

B mRd

{f_ =2x-6=0,
f, =10y + 10 =0
B fHFE &S Py(3,-1) 1 F
FAPy=2y [ P)=10,
fo(Po) =10, (f.f, -f.)(Py)=20.

L f 75 5 Py BUS /M A(3,-1) = -8. XA fALAMAEAE IR S50, 8 (3, -1) K £ e —
A 0

B8 S f(x,y)= 2" +xy B R,

R HERYLS, =2x+y=0, f,=x=0 1§ FaE S A,

B foe fy=f 2 == 1<0 USRS £ RO A A LA f Ab b AT 68, BF LA f B B 18 25

B9 e fx,y)= (y=2") (y-227) 75 J5L &5 J 75 BUAHAR A
WAL W E R R S R E S, B R S S -
S =0, Bl EE 17, 10wk HE £ 10 A R 7 IR 4
{l. BT 2 2" <y<2x’ B f(x,y) <0, T 24 y>22" 5 y<a’
Bf, f(x,y)>0 (B 17-10) , B Lk & 5 £ A AT RE 76 J5 £
TE AR (. 0
M B 10 5 SO 0 BR A 02 o B f 7 B —
Je B At M . AR R B S AE X R DL i B K B 17-10
AME (b — 25 G R A R XL G 5 4% R —
BEER A5 5k 5 B /IME) L 5 — 0 bR B ) B0 — R, A2 20 % % BB B S 7E BT A RS L B R
S ALK R F X 8 e el e D
Pe A% X o8, He b e K (Sl /INE ) B R B F 7E D E YRRk (/) 4.

O PRETERGRER -—WE F(x,y)=0, REHfARBEEHRX(D)E—HKREAT—%
HREMMAT EEI MR L ZHEA X TR y=p(x) W ERXFMELEAK—T R g(x)
=f(x,0(x)) 5 AR
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B 10 UEBA - R 9 Br A AU = MIE A, LLIE = M8 i T AR R B

iE REAKERN a (E—SI=ME R AABC, =4 A0 B 2412 6 B9 A 32 19 0
Mk a,B,y. o y=2n-(a+p) (E 17-11). 511G H
AABC R IE LN

S =a2(tan % + tan B + tan %)

2
=a(tan & B _ et B) .
a(tan 2 + tan 2 tan 2 )

b O<a,Bem. FORBEER, 2
1, 2 2 + =
S, = Ta(seci—sec —E)—O,

2
1 2 zB 2(!+B
= — = _ =0.
S, 2a(se02 sec — )

18 A EiRET o,8 BT BRANAENE—# « B——'rr y=2m- (a+B)——'rr

B TR 17, 11, RBERE S (a.f)= (—Tr —n)ug B MR 5 30

S.. =43a’,S,,=2/3d", S,, =434".
HF S,.>0,5,,5,,-5.,=36a">0, [F it S 76 A E 2 1 HUTR H /IME.
PRl g TG AR eR B S 7E 58 SCIR N A A A7 A A 5 0, LR E B ao=B =y, T B AR i) R A7 1E

B /MA, BN = T v LLIE = M98 19 18 BN /). O
B 11 (s ek () R i o O ) oS B y

BRI =5 (x,y,),i=1,2,,n. EffIRAEK EAE—
FHALLE AR LT ELR TR x5y
ZIE XN R (S WK 17-12). BLE B E — H LK
15 53X n A 83 H i 22 ¥ 77 F s/ (/b — 3R T7 ).

B ORFTREL RN pd
y=ax + b, & 8 *
FRAEE n AR (x,,y,) (i=1,2,-,n). BLEH
% a,b,{#118 B I=1g

fla,b) = Z (ax, +b - y,)?
A HE, %

fo=2> x(ax, +b-y,)=0,
i=1

f,,=22(ax.. +b-vy)=0
EXHAXT a,b KLPETT RN ELEEFE, 15
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n n

afo +be‘ = ix,y,,
i i=1

i=1 i=1

a :2: x, +bn = :E: Y,
R H R R, BIE f(a,b) ke E 5D

Y- (SR (3)
n,;é; x> - ( i:, x‘)z
(I (2) - (Sar) (30)
b= i=1 |=:' t:nl =1

itk — B i R AR /IMELRL, AT R AR

A=f,m=2ixf >0,
i=1

B=f,=2Y x,
i=1
C=f, =2n,

D=AC-B =4nS 2 -4(3x)" >0,
n ;g; % ( :§: x,) >

i=1

M AR B i B 1711, f(a,b) 7E 23 (a, b) BUAS A /IMA. H 52 B [a) 280 AT 0 0 AR /M A S
/IMH. 0

L. KT &BEAEHRSE:

(1) z=x'+y' -4y FRE MBS,

(2) z=e"(cos y+xsin y) ,Fir B ZM1R S %;
9’z 3z )

axzay’axayz'

prger
- d u

(4) u=xyze™™ ;
J " 9x" 9y' 2"

(5) z=flxy*,2°y) PR B Z B IR S0,
(6) u=f(a*+y*+2") B MR S

(3) z=xln(y) ,

x
(7) z=f(x+)'1x}'17) 12,92, 92,

2. & u=f(x,y),x=rcos @,y=rsin 6. \F B8R .

D Box,m,r RAMEH, THRFBRRERn > 2 - (Yx) >0

132



§4 FPLASHEEE (11

u 1 odu

Fu 1 ou 1w
ar r ar P a6
3. B u=f(r),r =x+x3+--+x>. iE B

Fu,du, L du_du n-ldu

ax;

4. & v=+g(t—%) e AEE r= /2 +y +2 BB

ax; ax  dr roodr’

1
B, t O, tu, = —v

c

"*

5. iFBAEE 17.8 Y3 1L.
6. BIIXS F(x,y)=sin xcos y B PEEE,IEBENE 6 (0,1),F

3 m o m w . wh . mh
— = —/]/CO0S —|/C0S — — —SI1n —|/SsI1n —.

4 3 3 6 6 3 6
7. KTHEBAERESANEH AR
(1) flx,y)=sin (£*+y° ) FEL(0,0) (B ZBhA L) ;

(2)f(x,y)=%?§E,ﬁ(l,l)(¥IJE[%%Mt);

(3) flx,y)=1n (1+x+y) Z£ £ (0,0) ;
(4) flx,y)=2x"—xy—y —6x-3y+5S TEA (1,-2).
8. KT3I REMIRES:
(1) z=3axy—x"—y] (a>0) ;
(2) z=2"—xy+y" —2x+y;
(3) z=e™(x+y"+2y).
9. K TFIRPERECENANRRESRNE:
(1) z=2"=y",{ (x,y) 12" +y" <4},
(2) z=2"—xy+y" , { (x,y) lxl+lyl <1},
(3) z=sin x+sin y=sin (x+y),{ (x,y) 1x=0,y=0,x+y<2m7}.
10, AEHAKA2p N—=AFKd, KEARIAZFXN=AF.
1. Exy FALER—R,FEHN=ZBHZL x=0,y=0 K x+2y-16=0 I E F FFOHK/).
12. ERFELEn PROLERSFR
A (2070 ) s Ay(xy0y,) oy A2y, )
HRK—2,FEEXn MREBNFEAOR/.

1 (x

-b)2
13, A9 BB = — i (a,b HEB)BRERESHE
a ./t

Ju 2azu
— =a —.
ot 9x’

14. iFBB. & ¥ u=In /(x-a)’+(y=-b)" (a,b ABE) B EHHTHRE
dx ay

15. iEBF BR B u=flx,y) BB LR HT AT
u  du
gx—z +a—y2 = 0,

mm&uf( IR 4 ) 2 It .
Xty x4y
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16. RE¥ u=p(x+y(y)),EBR

dx dxdy - ay ox’

17. QS f, RO L 208 (0 0%0) BOSEABE L HE, £, 7E 85 (xg070) B EBA S, (20,3,) BHE, B
Fol%03%0) = £ (%6,%0) -

18. & f., f TS (xg,y, MERBEBFEBES (x0,7,) T, UHF

f;y(xo Yo) = f,x(xo 1Yo ) -
19. ¥

Ko(1) u+u +u,;(2) xu, +yu, +zu,; (3) u, +u, +u,,.

20. & f(x,y,z) = Ax* +By’ +C2* + Dxy+Eyz+ Fzx , i 3% h,k,l O E B BB IS (x+h,y+k,z+1).

S N SR B3 )

1. iﬂf(x,y,z):xzy+y2z+zzx,iﬂiﬁﬂ
fo+f, +f. = (x+y+z)2.

2. KR
2 -y 2 2
Hzg) =1 +y2, x +y #0,
0, X +y =0
FE IR s I 7 %0 £,(0,0) 5 £,(0,0) , HH % f(x,y) £E(0,0) #y Al R .
3. %
1 1 1
%; Xy v %,
u=| x X e x|,

EH: () S o0 (2) Ya i onlnzl),

k=1 l‘axk 2
4. BRRBS(x,y) RAEELER n B w58, KIER B g(¢) =f(a+he,b+kt) B n B 55
d'g(t) (. 4 a\"
—= '(h§+k"a?) f(a + ht,b + kt).
5. %
a+x b+y c+z
e(x,y,2) = |d+z e+x f+y]|

g+y h+z k+x
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6. %
L) filx)  fi(x)
D(x,y,z) = |g(y) &(y) &(y)|,
h,(z) h,(z) hy(z2)
£ 0P
0xdyaz

7. WHRE u=f(x,y)ZE R EH u, =0,K u %F x,y 9RHRK.
8. B STER Py(xy,y) AT, HAE P, RET n A 1,i=1,2,-- ,n, K &R P A (0] Bk 22 (8] (9 J2 £

22T
n

Zfl_.(Po) = 0.

FttEXRGAUA
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F+/I\&E
fRER M EERENA

§1 k3 R %

—. REHHNHE

TEIX Z A AT A A i R B0, KRB AR Z R AR ENFL,

y=x"+1, u=e"(sin xy + sin yz + sin zx).

XA RN B R HEALGGH2BH S —FMEN R HALRY
PRI d5k 22 i) g R 3 D) pl — AN O AR BT o R RR N B eR B BB 2 4y 42
-3xy=0.

B ECR M F:E—R. X T )i

F(x,y)=0, (1)

MRS LICR IMEfT x e I, GMWE—WEM ye J, @13 (x,y) e £, ik i #E
(D), WFRFTRE(D)BE T —DEXAET EEEET JWREE #EEidh

y=fx) O,z el,yel,
W0 g ~7 4 4 =X
F(x, f(x)) =0,z e L
i) an 77 #&
xy+y-1=0
RERE — D XAE(-o ,-1) U (-1,+0 ) EREReRE y=/(x). W RN BRI y R
L 3X AN BR B AT KR O RO K

y:

1
1 +x

NWMBEAFE A +y =1 BEFIE — D EXIE[-1,1] b, R A/NT 0 (5 ok $y =
V1-2 s XREHE 5 — A8 XAE[-1,1] b, RBE A AT 0 f Bk By =-v/1-2".

FIF A B b 8000 20 LE 46 8058 B B R A K Ly BB G A A 8 L M RER
7= A AR N T, G IUME 3 B T AN b — —F5 . oAb R S

DO BZEZRAFALEELLAT EALBAE ] A RE S EHRERE Yy TN x 9 E— 2 X RAF.



§1 fei (11

(i) HARAE—Jr FEARRE 0 A2 i B ok 85, Gy 2
2 +y +¢=0.
4 >0 W, gA BE# & AT R B f(2) , (#1757
2+ [f(x)] +c=0.

A2 e<O W, A RE0 A B ek 8 PR FRATT 0 2000 52 5 R (1) ZEAT 4 2% 4 F A RE
JE B R L.

(ii) i 77 #2 (1) B 5E B3 eR %, — MR I AS AR AR 1 18T 1 — 2645 7 AR A, RE A #2
i iy, B AR« R OR R R (BME F (x,y) RRD 5 R %) . i, X F 5 #2

y—x—%siny:O.
B SLAFAE— 5 LAE(~o ,+o0 ) I RREL f(x) (75
flx) —x + %sinf(x) =0,

H e B () F TG « AR R GK. L, E— AT, RAT EEH By (1) ik
8 1 S 5 e B80UA B 3 A e R BB S SR T AT B TR B R A AR R OR.

. BRERBTFEMFGND T

E—Bg T R oA B S, BLAE Y ]
ST YRR F (x,y) W WP 5 s, B R (1)
REHf 2 B bR R y =/ (x) , I HOX R R SO A i 42 |
AR ? O IR AT S VE — S o H

B, y=f(x) T EEME z=F(x,y) 54
PRl z=0 384k, N BR R BB AAA4E, /0%
LENGEAZE , BVFETE Py(xy,y,) , M8 F(xy,y,)=
0,y,=f(x,).

HW IR BBAES P, MEE & — N ESEoR B, RPN LR R — Kl it A
P, gk th 2 Be (18 18-1). tn Rl z=F (x,y) ££ 5 Py FELEYIF- 1, H YJF 5 4
PRI 2=0 M T HEK LB AT 2= F (x,y) 7E 25 Py BI85 4 65 F- 1 z=0 I
(HARLRAE R Py A YIRIE R 1), Mk, ¥ F 765 P, Al f, HL

(F.(P,),F,(Py)) # (0,0), (2)

WAl RISV HAFALE, R R 5 2=0 M 3SR B 4 K.

SR — B EOR EIRR R y=f(x) (8 x=g(y)) TR P, AL 3L, WIAE F 0TG4 1R
BT, R () fE Py b Xt x 3R S, Ak X 7k 0 453 51

F(Py,) + FP,) % =0. (3)

B F,(Py) #0 i, 7] fy (3) i i

dy __F.(Py)
dx | ey F(P)

KU, 25 F (Py) #0 W, 5@ 75 2 (1) %t y 5K 55 o ml g s

(4)
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M £+/\E BEHETERENA

dx _ Fy( Po)

5’ y=x T F,(Po).

AT O, 21 (2) AR T e ok B0 77 £ 1, T EL X T B o Y oK S [ A 2 T ).
=.RREBEE

EIE 18 1(ReRBAFEME— e ) #HeRE F(x,y) R FII&RM:

(1) F%EU\ Po(xo ,yo)f]V‘].'ﬁE!‘J%—[:iﬁ DCR2 _tliﬁo

(ii) F(xy,y,)=0 GEEFRARIGFM) ;

(iii) FAED FAFEESENIRSE F,(x,y);

(iv) F (x,,y,) #0.

Il

1° HFFES P, WESRBUP,) CD,EEU(P,) L F(x,y)=0 E—HRE T —
AEXERXNE] (%o —a,x,+a) EH (B BB y=f(2),H8 Y xe (x,-a,x,+a) B,
(%, f(%)) e U(P,) ,H F(x, f(x)) =0, f(%,)=9,;

2° f(x)fE(xo—a,x,+a) L ELE.

iE SCERS eR B f B FETEE S — 1

B4 (iv) , RIT F (%0,%,) >0 (5 F (x,,5,) <0, A8 -F(x,y)=0). H &
(i) F, 7E D b S, hES R M RMAR S, FF1E R Py 893 — A J7 48 35
[%-B,%,+B1 X[ ¥,-B,¥,+Bl CD  FHRER LB — &G #A F (x,y)>0. B, X &4 H
EW xe [x,-B,x+B8],F(x,y)ER y B —JCRE, L ETE[yo-B,y,+B] L4 3 H %
SE. IR A4 (i) AT A

F(x,,y, —B) <0, F(xy,y, +B) > 0.

Tl F SR , X HIE F(x,y,-B) 5 F(x,y,+B) TE[ %,-B,%,+8] L L& &
g, Nt B RS HEALE a>0 (a<B), X xe (x-a,x+a) B {HA

F(x,y, -B) <0, F(x,y, +B) > 0.
e 18-2 fi/n , 7EMJE ABB'A'/) AB i1 & F Bt fl, 7€ A'B'ih b F BUEA{A. L X

(vg-crp+a) FHABEEM 5, AHEA F(z,y,- ¥
B)<0,F(%,yo+B)>0-$E}EﬁﬁE¢EHjB’~J F(z,y) 1 o Al e & o 4B
[yo—B.yo+B] LA 18 FLit 4 , iy A0 52 30 0 77 45 e
He—t 5 e (yo-B.yo+B) W& F(%,7)=0. f 2 £ 1
(xp-a,xg+ar) B HOE REME K ARIE O T 1A 00 e — A
MRSy =f(x) , ERIE RN (xg-a,x+a) , (I |
EF (yo-B,y0+B)- Fit yo-ﬂ—-/j_ ——==15
U(P0)=(x0—a’x0+a) [0} =x—a X, ,}Yxl+a X
X (¥ = Bs¥o +B), xol—ﬂo ' ox0+ﬁ
W y=f(x)4E U(P,) b3 B 453 1909 % T B K. 18
FEED S H i S

Xt F (xo—a,x0+a) ERAER A 2,7=/(2). B LREFIRTTH y,-B<y<y,+B. {E 4 &>
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0,H & 2%/, {15
Yo - B<y-e<y<y+e<y,+8
HF(x,5)=0 K F(x,y) RT y “#BH, 717 F(x,y-£)<0,F(x,y+e) >0. iRFR S
P, FIFFAE 2 B R AR (2-6,2+8) C (xp-a,x,+a) , fli13 2 x e (2-6,%+8) B[R FEH
F(x,y-¢)<0, F(x,y+e)>0.
PICAFEME— 1 y 678 F(x,y)= 0,80 y=£(x), |y-y|<e. EXFRIEH T X4 |2x-x| <6
B, [f(x)=f(%) [<e,B) f(x) 76 & ELE. B & MR, W48 f(2) 1 (2, 5o +a) L i

4. }
E1 O EH 81 MRMAMIURTES . Bl R ¥’ -2 =0, 76,5(0,0) R 2 & 1F
(iv) (F,(0,0)=0) ,{HEIRE M & M — i E L R 8L y = y

2 MR TR G AR, A4 SECEMS B E
B, LN 183 FR B WAL , L7 B N AD
F(x,y)=(x2+y2)2—x2+y2=0. 0 \J x

HTF F(0,0)=0,F 5 F =4y(2"+y") +2y ¥ 5, W
JEEE &M, (i), (iii). B F,(0,0)= 0, Bfd /£ i
R TE T B R /DN B 418 358, 1 5 R T B 7 7 M — 1 B R

2 fEEEIEB R, S Gii) I (iv) BRI SRARIEAETE Py RO —4F IR, 75
HEARIR b F 3 TR Ry R RS O . PR AR S B AT B B A 45 36 R 1, BT LA
KA SAFIEE N “F AE Py B9 —4F3R 16 F y M4 8008 7. BULE R FH 438 1 5% 1
(iii) 1 Civ) , R T 78 S5 B3 5 b F A 16

3 SR B A (i) A Giv) A F, (x,y) B4R, H F,(%,,7,) #0. XBf 45
BRI — M SR v =g (y).

FEIR 18. 2 (FARR BT M E T RF (x,y) 6 2 B oR A 7 M — 1 B b 1 S 1
(i) —(iv) , HAE D LR AF7EE S IR S F, (x,y) , W fly 27 72 (1) BT 80 5 19 1 o 4K
y=/f(x) FEHE I (%0-a, %o +a) A EL S HE, H

iren . Pel®:5)
f (x)————Fy(x’y)- (5)

E W5 x+Ax BR T (xg—a,xp+a) , BTN B R BIE y=f(x) 5 y+Ay=
S(x+Ax) #EF T (y,-B,5,+B) N. B F
F(x,y)=0, F(x + Ax,y + Ay) =0,
Wik F,,F, MESEM D R — ok b e 2, A
0=F(x +Ax,y + Ay) - F(x,y)
=F,(x + 0Ax,y + 0Ay) Ax + F (x + 6Ax,y + 6Ay) Ay,
Hrp 0<o<1. Hiff

A 18-3

Ay  F.(x + 0Ax,y + 0Ay)

Ax F (x + 6Ax,y + 6Ay)’
EER XA R EGERB F, (x,y) ,F (x,y) 5 () ME G RE, T HF (2,y) 7
U(Py) EAETE A

vy 1o Ay F.(x,y)
F (x)—}:LnOAx— F (x,y)

139



140

M+ \E BRIEEEERANE

Hf'(x) T (xp—a,x,+a) LiELE. O

RAESE BB IR AT M AR AR, 25 B F1 5 F2 (1) ) 55 £7 4 3% 22 7] 1o 1) B ok 45, WU
AR AR (1) B 2 A R BOR 51515 B R sR B0 480, AR F(x,f(x) ) BAE F(x,y)
5y=f(x) ME & REE A

F.(x,5) + F (x,9)y =0. (6)

X F (x,y) #0 B, BRI S 2 HEAR 5 (5) AHTR] i 45 2R

XiF T B oR B0 = B S5 58, R AN b T R AR B O ik R R AR X B H BB E BR B F AF
R I B B0 3% S B T . N, A E AR 7, R RHE S K (6) Sk N B S R
K, (E G

F (x,y) +F (x,y)y" + [F, (x,y) +F (x,y)y']y" + F (x,y)y" =0.
(S M8 RRA L, B 515 3
y' == o (Fu + 2F, 5 4 Foy'®)

2F FF, -FF,_-FF,
- G
LREWAT i AK(S) HIEX « KRG .
PREMIREERE FARRECRIAK(S), (), BERE F(x,y)=0 8k
PRIy =/f(2) AE A T IELN T

B, Ry MRS (BEE)A(x,Y) B BRYL F(x,y)=0,F (x,y)=0 Hff; HK,

BETEALL F =0, \THi (7) XK " |, =—% A;%E*ﬁ%ﬁ*&ﬁ*ﬂ%‘l%%:?ﬁ%%

y

, (7)

1,24 5" | <0 (F>0) B, B eR M y=/f(x) 16 x AbHUbk KA (#/IMED y-

BR  BATAT LA A ph J7 R F (%, %5, 0,3, ,y) = O B A ) n T B BRI B9
W2, I RUGR T 51 n I B R 5000 M — 77 16 15 14 5 T i s .

EIE18.3 #

(i) R F(x,,%,,,%,,y) TELAE Po(x),25,,x,,y" ) W EMXE DCR™ |k
HESE;

(ii) F(2) %5, 20,7 )=0;

(iii) W FHF, F,, -, F, ,F, 1E D LA HiE 5L

(iv) F (0,40, ,x0,5") #0.
1]

1° fELE&S P, EARE, U(P,) CD,fE U(P,) F 2 F(x,,,x,,y)=0 f—#h
B T —A 5 XAE Qo) ,25, -, %0 ) R FEARIH U(Q,) CR" LY n JT % 25 oA 5 (B2 iR
BOy=f(x, %), H8%4 (2, ,x,,,x,) € U(Q,) B,

(%, ,%,,°,%,, f(%,,%,,,x,)) € U(P,),
A F(x,, %, f(x,,+,x,)) =0,
Y = (x50
2° y=f(x,, %) 16 U(Q,) LHELEMSE S, , £, f., TiH
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M. REBOKFEL

Bl R
F(x,y)=y—x—%siny=0. (8)
T F RS F, F, Vb — i #Bi&ES:, B
F(0,0) =0,

F(x,y)=1 —%cosy > 0.

BGERE 18,1 M 18.2, R () Wi i€ T — ML ] R R R B y=f(2) , AKX (5) , K
FHON

F (x,
f'(x)=—F’EJc y;= 1] " = - a
g F 1 — 508y EERS
Bl 2 118 K JL(Descartes) M- JE 2k (&l 18-4)
2 +y -3axy=0 (9)
BTt 5 I BR eR B y =/ (x) B — B 5 B S50, IR oK B R B AR 1A
R A F(x,y)=x"+y -3axy (a>0). £ y
(9) Effi F =3(y" -ax)=0 A& 0(0,0) Fl 3
B(V&aZa). WX P 540, I 82 (9) 76 Al 45 A5 B
B 0 2 B By =) \
A (S) 3 ~ [ 7
'=_i= 3(x2—ay)=ay—x2 +§X J2a x
¥ F,  3(y’-ax) ¥ -ax “»
i F
2F,FIF”=—54a(y2—ax)(xz—ay),

FF, =54x(y’-ax)?, FF =54y(x’-ay)’,

Bl 18-4
FRMREAKXT) A
, 2F.FF -FF_-FF
Y= F:
=—54[a(y2—ax)(xz—ay)+x(y2—ax)2+y(x2—ay)2]
27(y* -ax)’
_—2[-3ax’y +ay(2’+y’+a’ )] -2[ -3ax’y’ +xy(3axy+a’) ]
= (y—ax)’ = (y—ax)’
_ 2a’xy
-
TS ARG ) . M «° +y" -3axy =0 Fl " —ay =0 fif tH B s B y =f(x) HIBE &
AQZaJEa). BH o' |, = - = - <0, BB R y =S (x) T

(y*-ax)’ | (7a.350) 2a
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M #£+/\& REIEBLEBRANA

A2 a & a) BAGH KA a. 0

T W TE B ARG AT B L, — A x FrX R y AN —, BT ATY
F2(9) ARETE AR P £ 1) &R 42 b 1 2 ik — 1Y B o .

B3 SRR

F(x,y,z)=xyz +x° +y —2=0 (10)

7 I s B 30 P 88 22 ) — T RR R 2=/ () B9 O AE (0,1, 1) Ab 9 £ B 50

# #HT F(0,0,0)=0,F,(0,0,0)=~15#0,F,F,,F ,F, AbAbiESE, H 15 FG oR BUE
P 18.3,7EJ57 53(0,0,0) Bz fEME — € I ZE VT A BR R B 2 =/(x,y) , HRISRBEW
U TE

9z F, yz3 + 2x
0% A 3xyz2’
9z B xz + 3y
ay ., 1 - 3xyz2.
) L 02 0z
U\(x,}’yz)=(0,l,l)f€A,1§_ =1,_ =3,d2|(0||)=dx+3d}’. I:]
9x | (0,1,1) ay | (o,1,1) e

Bl a( R B S HFE) By=f(x) 1 x, KRB EHIELERN TR

f(x),H f(x)=y,, BT
F(x,y) =y - f(x) =0. (11)
B F
F(xy,590) =0, F, =1, F(%,5)=-f"(x),

FrLh RE f'(x,) #0, 5 BB 2 B2 ok B0 B BT A 214, X B 5 B2 (11) B € B 7E
AR U(y,) BRI LT MR R R x=g(y) , HHRENRE y=f(x) W R B LK
BT B

(P=- 3 == (12)
TR T TGy
Wb AR A 0 2 L0 R HOR B AR 0

BlS Bz=z(x,y) MR F(x-z,y-2)=0 &, Hb F HA ZBirw 58 Rk
z,+2z +z =0.

WE BF P, ERFRTE-ADZRME AR WIE N F =F,
F,=F,,F.=—(F,+F,) , TRH

F, F,
z’=F,+F2’ z,v=m,

B z, 4z, = 1. BRI « F1y RIRF 15 2,,+2,=0,2z, +z =0. B T =B 7 %%
85,80 2, =2, B E R PR AN BN A5 BT 75 45 2R 0

3 & 18.1

1. 77#8 cos x+sin y=e"BEEER SN ERB LHERERE y=f(x) K x=g(y)?
2. AR ay+zln y+e¥ =1 R (0,1, ) N ERB LETHEHRE T TEISHIBITEY




§2 RR&A (Il

R
3. KBTI AERAHENRIBNSH.

d
(1) x2y+3x4y3—4=0,3}2—y;
dx

dy

(2) In «/x2+yZ =arctan—y—,3ﬁ—;

x dx

. dz 09z
3) e742:-¢"=0,% %, %,
(3) e z—e ’ ax’ay.

+/a’ -y dy d°
(4) a+ /Ty =ye" u=m " (450) , %L, L,
a dx dx®

(5) x*+y’ +2° —2x+2y-4z-5 =0,3}z£,£;
dx  ady
9z 9x 9y

(6) z=f(x+y+z,xyz) Jﬁa,a—y,;-

4, @ z=x'+y  Hh y=f(x) BB FE 2’ —xy+y’ =1 Fﬁmi%l@%&;*%&%-
5. 1% u=x1+yz+zl,§¢’ z=f(x,y);EéEEﬁfix3+y3+13=3xyzﬁﬁﬁ$9'\]|%gl&,3§"-,&“n'

6. ® F(x,y,z)=0 A AHEELIMBRRE :x=x(y,2) ,y=y(2,%) ,2=2(x,y) ,ii{ﬁf;% . % . %
=1 (REBETBEEREBINE!).
7. KBTI T RFABENARIEARSE.
(1) xty+z=e """ K F 2,y O—E MRS,
2

(2) F(x,x+y,x+y+z)=0,3}2%,g—;ﬁ§.
8. WEBH. XA Flx,y)=0 IBENRAE y=fx) REZHSEH WL F #0H,H

Fxx ny F:

Fly"=|F, F, F,|
F, F, 0

9. RIR—T&E RN fRRETA%H, i
2f(xy) = flx) +f(y)
ER(L)WRREREREHBE—0y Hx BRI

§2 K vR B4l

—. REHFANBS
R — 9 198 B 2 1 — 0 5 8 BT A S FD B e 80, A5 R 3 8 el 5 R 4 BT A A ) B e

¥,
A R4
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[l £+/\E BRIRBECBERENA
{F(x,y,u,v)=0, (1)
G(x,y,u,v) =0,
Heh F(x,y,u,v),6(x,y,u,v) HEXHEVCR L4 TeRE. A7 F il XK D,
ECRZ’X'T?D *ﬁ—lﬁ(x’y)yﬁ‘lﬁ—ﬂg(usv) EEvﬁﬁg(x9)’9u,v) € Vyﬂ?ﬁ/%jiﬁ
(), MFR FRA)HE T RAKA
{u =f(x,y),
v=g(x,y),

(x,y) e D, (u,v) € E,

IHAE D bRl or e %R
{F(x,y.f(x,y),g(x,y)) =0,
G(x,y, f(x,y) ,g(x,y)) =0,
KTRRRBAR) —BIEL(EA men DR m N HEITHEN m DFREE)
BESE == HEHnEEEHS—FiTE.
. RREAEE
HTHERTBRA)WHERBBANTTENRZRE AGEREZ(DPHERFS G
A, H B (1) i E MR R v 5 o R0 RLH. A8 248 o X 5 41 (1)
XF x,y o 5K 5,15 5

(x,y) € D.

F.+Fu, +Fuv =0,
{ (2)
G, +Gu, +Gv, =0,
{F’,+F"uy+Fvvy=0, (3)
G, +Gu +Gov =0.

EM(2) B w15 0, (D) BRI 0, 5 0, JEIEA R PR B0 R BRI
EN
F. F,
6. €.

(O REDMTIIRFA R F, G XF AR w0 0 FEIMITIIR (KB (Jaco-
bi) A7 S ) AT iS4 o S P R 1, 5 18,
o0 A Giv) A%

R 18 4(RRAER)

(i) F(x,y,0,0) 55 GCx,y,u,0) ZEBLA Polxoyurt0.m) 54 A B9 KH VER® I
E L

) F(xa%00,1)= 0,6 (5.0t 00 = OCHIHRAHE) 5

Giif) 6 V 1 F, G JUf — B 250 94

(iv) J=%Eﬁ P, REFE.

# 0. (4)

hyj
1° FFFER Py KR — (PU4E=S []) 483K U(P,) CV, 76 U(P,) L5 R4 (1) He— 3t
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WE T LAEM Qo(xo,5,) FIHE—( Z4E2s[8]) 4888 U(Q,) LA™~ =T B R %
u=f(x,y), v=g(x,y),
#15 u0=f(xoayo),”():g(x()s}'o),ﬁ.é{i(xyy)EU(QO)H¢9
(x,y, f(x,y) ,g(x,y)) e U(P,y),
F(x,y, f(x,y) ,8(x,y)) =0,
G(x,y, f(x,y),8(x,y)) =0;
2° f(x,y),g(x,y)1E U(Q,) LiESE;
3° flx,y),8(x,y)7E U(Q,) LA —Br &2l 5%, H
du __ 1 3(F,6) av__13(F,6)
9x J o(x,v)’ ox J o(u,x)’
du __ 1 a(F.6) av__ 1 3(F,0)
dy J a(y,v)’ oy J o(u,y)’
A 8 B A UE X LB A SR ) T VT S R AR T = L — PR R B E
Je FAIE BY.
a(F,G)

i fEEH 18.4 CP,%%%#F“V)E&%JW P#Qﬂ’lﬁﬂ(”ﬂfﬁ%ﬂ‘]ﬁ%@

BHAMPNR y=y(u,x) ,v=v(u,x) , HABEIE ol KRR, 822, B B4l € LRk
B B B ok B4 K T 0, R S B B MR e A iR B AR R SRS AR B R R B RS AT
A XMz HATE.
Gl e A
{F(x,y,u,v) =u' +v -x" -y=0,

(5)

(6)
G(x,y,u,v)=—u+v-xy+1=0

FERL P, (2,1,1,2) 35 55 GE 1 7€ 16 FF 1 B2 ek 8O, O SR 0w 3 50
B EX.F(P)=G(P,)=0,80 P, Wi ¥ 16 5. Bk F,GC A — B W
TR
F,=-2x,F =-1,F, =2u,F, =2v,
G,=-y,6 =-x,6,=-1, G, =1.
BEHRE AP, T A AR AT R A
6(F,G)=
a(x,v) ’
Bk, RA x,0 ELAE EREBTERLL y,u BB R A BRRE BRILZ M, 1E Py L FAE
o WA A8 R A AT A S LA AR B AR Bt O B 72 1 B ek B
WEORFATR KRG x=x(u,v) ,y=y(u,v) ®hFE, AT HRHA) 3HKT u,v
KT 5, 745 5

2u - 2xx, -y, =0,
{ ’ (7)

- l _yxll _xy'l=0,
2v - 2xx, —y, =0,
{ (8)
1 —xy, —yx, =0.

B (7) fif i
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_ 2xu + 1 __2x+2yu

- s Yu s
2" -y 2x° —y

B (8) i

2z -1 _2x =2y
* _25‘72')”}’”— 2x2—y.

B2 BEeRES(x,y),8(x,y) BAESM S, M u=u(x,y),v=v(x,y) RH T #

H ou=f(ux,v+y) ,g(u—x,v"y) =0 B & i) B pR 54 ﬁ{j‘k%ﬁ gg’

0

R W F=u—f(ux,v+y) ,G=g(u-x,0’y) A
[Fx F_v F, F;J [—ufl -, 1-+, _fzJ

Gz Gy Gu Gv _gl vzgz gl 2‘l)yg2 .
TR
1 -xf| w
J.,= =2yvg, -2xyvf g, +f,&, ,
& 2vyg,
—uf, £,
un= =_2yuvflg2_f2gl ’
-g 2vyg,
1 —xf| -2 5 5
‘luy= 2 =v g,~w f,8,+/,8,-
& v &,
SN
Ju J,.:_ 2yurf,8,+f,8,

ax  J,, 2yvg,-2xyvf,g,+f,8,
v J xvzf,gz-fzg,—vzgz

o _ e _ . 0
ay J 2yvg,—2xyvf g, +f,8,

= RRBASLIRTHR
7E § 1 4 b RATE S B3 eh BOE FRIHE T — o0 ek BOR oA B FE B9 (S50 ) AR AF.

BRAE VT 18 th — T pR BC2H B i 8 B B sR B AR AE B9 (3T 01 ) SR AF.
B PR R

u=u(x,y), v=0v(x,y) (9)
R E XAE vy ViS4 BCR® EHIPIA BB MG — S P(x,y) e B, BRA(9)H w
Vi EfE— 0 — 2 Q(u,v) e R 5230 AT BRA () HE T B ¥ R f— 1 Bk
SH(F#R) ,i0/E T X B BSS (9) A5 Biin R sk BOE K
T.-B— R,
P(x,y)— Q(u,v)
HEBARPOERX Q=T(P) ,Pe B, Q(u,v) HWH T F P(x,y) &, 1M P MZE Q
MRS iC BEMS T FHREN B =T(B).
BOd R, 2 T ——RRS (BIAUE — R R HXF R — A4, i B A [R5 S 5% A
FMR). X —8 QeB' AT BRHA)EAM—H — s Pe B 5ZAX R H it B
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7oA R T RO B T RS (B IR e T B

T"': B> B,
Q —P
£ P=T"Q),Q0 € B'.
IR ENAFAE € XAE B' B —A R B4
x=x(u,v), y=y(u,v), (10)
ERAO) M AESERX:
u=u(x(u,v),y(u,v)), v =v(x(u,v),y(u,v)), (11)

X B FRAT AR R B (10) 2 R 304 (9) M iR R 4.
KT R ek B A7 AE T [a) 8, 3L S8 2 B R AL AR AEPE R B — R AR BRI . X R
TIE T BRH(9) 8E i
{F(x,y,u,v) =u-u(x,y)=0,
G(x,y,u,v)=v-v(x,y)=0,
s E 18, 4 BT (12), 8] 153 3 ek 304 (9) 76 34N R 3% 70 1B 9 A7 76 3 oR B0
(10) By T 3R & H.
EEI8.S(RAKAEM) RAHHA)EH—-NMFBERLXE DCR® L&
2,5 Py(xy,5,) 2 DN A, H

(12)

a(u,v)
G(x,)’) Py

MTE S Py (ug,vy) BRE—4BIR U(PY) EAFTEME — M — AR R E(10), 1] =, =
x(ug,v) ,¥o=y(ug,v,) , B4 (u,v) e U(P)) B, A

(x(u,v),y(u,v)) e U(P,)
PA R a3 (1), tesh, IR B (10) 72 U(P,) EAFEELSE —Firm 330, B

ﬂ=ﬂ’£/ o(u,v) Q{__Q/ (u,v)
ou  dy. a(x,y)’

# 0,

uy =ul(xg,y,), v =0(%,%),

a(x,y)” av  dy
ﬂ__@/ o(u,v) ﬂzg a(u,v).
ou ax/ a(x,y)’ g ox/ 9(=x,y)

i (13)XFF : 5 R B R (9) 5 (10) , BT HERT B AT 3 25 (8 8, B
a(u,v) a(x,y)
a(x,y)  9(u,v) .
X5 (—J0) ReRFOR AKX §1 9 (12) X)) AL
B3 P B AR PR E AR (x,y) SHRARER (r,0) Z 18] i A AR AR #24

(13)

x =rcos §, y =rsin 6. (14)
M
a(x,y)_ cos § —rsin 6| _
6(r,0)_ sin @ rcos 0 ‘—r

P LABR SRR 80 , £ — V) il b i R 502 (14) BT 2 B9 J e 502 2

2 p
r=3x" +y,
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x
m + arccot —, y < 0.

N
m + arctan —, x <0 y

XF ¥ ofi B
x=x(u,v,w), y=y(u,v,w), z=z(u,v,w),
FEAHRNL T 5 # 18. 5 B 244 T FIrifl 5 Hh 1) S ek 50
u=u(x,y,z), v=v(x,y,z), w=w(x,y,z),
EATR =455 (8] b B A A bR -5 T AL AR 2 (] Y AR AR AR R
B4 BEMAIR(x,y,2) SEREIR(r,0,0) ZIE R EHR AKX N

x = rsin @cos 6,

y =rsin @sin 6, (15)
z =rcos ¢.
i F
sin ¢cos @ rcos gcos @ — rsin @sin @
a(xvy,z)
——_=|sin ¢sin § rcos ¢sin @  rsin @cos 6
a(r.e,0) | ¢ ’ ?
cos ¢ — rsing 0
=r’sin @,

Fi AFE rsin @ # 0 BUBR 25 2 8l B9 — V)i, iy BRAL(1S) Wi E i ro0,0 0 x,y,2
(x>0) F & %, B

r=Jx +y +2°, <p=arccosi,
r
y * 0
arctan —, x>0, _ arccot?, 7 &N 0
6= x s 0=
x
™+ arctanl, x <0 m daeodt = ¥ < 0
o y
Bl 5 B B ITHELEHRE. X F R u=x+at,v=x-at, i KILZIRFH H 2
@ Ex
a’ e _9o% (a >0)
ax’ at’

R LA w0 Ry B AR R TE K.

2 aftﬁu,=u,=1,u,=—v,=a,mﬁ‘;((‘;'f)’=—2a¢o.wmmwmzmm,ﬁﬁﬁlﬁ

du = u dx + u,dt = dx + adt, dv = dx - adt.
FREHMEAARZEH, G2
dp = ¢, du + o, dv = (¢, +¢,)dx +a(e, - ¢,)dt,

I e 1 HE
f. =0+, ¢ =ale, —9,).
SR w0 HAZERK 0,5 @, T :

) d
¢. == (o, +o)u +—(¢, +¢,)v,
Ju v
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TPt Pt Pt O, =Pt 20, 0,
F) ]
®u =aa(¢u - @)y, +ag(<pu -e)y,

=a’ (@, = 20, +@,)-
15 Bh X o 2% B3 15 3|
e, - ¢, = 4d’p, =0,
BEER LA x, e E M AR B ERS T BB, v o EAFTAZERB TR

il H 3k — 4 5 5 R 45 st 7 B B i B9 T2 KON
¢ =f(u) +g(v) = f(x +at) +g(x - at)

(BRI HLRBEIET).
3 & 18.2

A (11

L Rifie mRR4A

2
b4
{ﬁ+f=3“

x+y+z=2
ER(L,-1,2) KA THERL x=/(2) ,y=g(z) IR R A"
2. KT AREMBENRRBLENSE.
(1) {x2+yz+z2=az, *ﬂ d_z
2 442 dx dx’

x +y =ax,

2
(2) x-u-yw=0, 5y 80 du o
ax’ ax’ay oy’

y—v’—xu=0,
(3) u=f(ux,v+y) , 4 du v
{”=g(u-x,vz}’) y x ox
3. KTFIERBAFFHENRAFBANRSE.
x=e"+usin v,
(H{

) Kou o ,u,0;
y=e —ucos v,

x=u+v,
(2) {y:uzﬂzz, Xz,
z=u’+0°,
4. KA z=z(x,y) REAEA
x=e",y=¢€",2=uw
(w0 BB )FFEXHIRE, K u=0,0=0 8FH) da.
50 8lu,o AFMMNBEBTHRTI R

(1) (x+y)%—(x—y)?=0,iﬁ u=In /2’ +y* ,v:ar(:tan—y—;
x y x

202 5 'z y x
(2) 2" -y —=0,% u=xy,v=".
dx ady ¥

6. Rk u=u(x,y) BARA
u =f(xy}’;z,l); g(yyz!t) = 07 h(Z,t) =0
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M E2t+t/\E RERBETERANA

o g U U
Fﬂﬁm,*axﬂlay-

7. Ru=ulx,y,z) v=v(x,y,z) F x=x(s,t) ,y=y(s,t) ,z2=z(s,t) BHELN— MR FE. E8H

alu,w) _ aluyw) 3(2y)  a(u,w) (5,2 a(u,v) 3(z,x)
a(s,t) a(x!y) d(s,t) a(y,z) d(s,t) a(z,x) 6(3!‘)'

8. B e e D % 0<v< T, y>0 BF 0 TTBURKAE D 47, Wbt .y 1 w0

tan x sin x

WEB, B vy BEL u=1,0=2 F)’rﬁﬁie’a%ﬁ\tﬁa?i,ﬁﬁ%*ﬂ%#ﬁﬁﬁﬂﬁﬁfﬁ&-
’ u,v

9. BUTH PO (x,y,2) BRERMKEDLER(r,0,0) IR
_ [ du * duy > du\ ’
hge (o) #5) g |

= + — .
x’ ay’ 9z

10. & u=iz,v=L,w=—zz-,ﬁEP r= /5 +y 42
r - r

Au

2
(l) iit*l’ﬂ u,v,w y‘] EEHB"]&%&QH,

. du,v,w)
(2) ﬂ'ﬁa(x’y,z) ;

§3 JL Ml i H

FEATY vb B iof 1 A gy 2 A0 T el e AT R O AR DA BR R B () e A BERY
PR A SR E AT U0 (30U 1T ) e #6822 7 21 Bek 2 (4L 19 3o ik
—. FEHMENL5EL

B 1 i £k ph 05 R

F(x,y)=0 (1)

ith ETE S Po(xg,y0) M9 5640380 L W R K3 pR B0 B A6, T AE 1L Py BRI T 5 1)
ELE T AR R y=f(x) (Ba=g(y)) IR (1) 7E A P, B 3R R [A] — i 28, AT i
MR TE R Py FAE VIR FRLER, SLT7 AR 93 5 A

Y=y =f"(x)(x-2%) (Hzx-2=2"(5)(y-15))
—'ﬁ

(x —xy) (Fx-2x,=- (y = %))

VI S _1
Y Yo = f’(xo) g'(yo)

BT
’ F" F\
f (x)="p—y (Eig’(y)=—p—‘),
B ARNZR (1) 1E 5L Py, VIR S RN

x



§3 NEEA I

IR F (25,5 ) (% = %) + F(%,5)(y - %) =0, (2)
HE: F (%9,50) (x —x5) = F,(%,5%)(y -y)=0. (3)
Bl1 KREFILHELR(SH §1 #]2)
2(x° +9°) =92y =0
ER(2,1) WYL 5EL.

BB F(x,y)=2(x"+y") 92y, F & F,=6x"-9y,F =6y’ -9x e £ V%4, H
F(2,1)=15#0,F (2,1)=-120. At , AR (2) 53) 45K B ELAER(2,1)
M VIR T B 5 B 4 O R 43 il

15(x -2) -12(y -1)=0 Bl Sx-4y-6=0,

-12(x-2) -15(y -1)=0 B} 4x+5y-13=0. 0
. ZTEaENESEFE
TrEMHEH S #
L:x=x(t),y=y(t),z=2(t),a<t<p (4)

TR ERIME L ER— 88 Po(xy,50,2,) MYITERFE PR, X8 v =2(1) ,5,=
y(ty) ,zo=2(t,) ;asty<pB, I BE (4) XP B =1 REAE ¢, &7 T, H

[x"(t5) 1% + [¥' ()17 + [2'(2,)]* # 0.
MK L Ei Py FEER— 8 P(x,y,2)= P(x,+Ax,y,+Ay,2,+Az) , FREE L EH
HPHPHELXITEN

X =% Y—Yo %%

Ax Ay Az’
He Ax=x(t,+At) -x(t,) ,Ay=y(t,+At) -y () ,Az=z(t,+At) -z(t,). LA At B X%
538k, 1%

X=X _Y~Y _%2~-%

Ax T Ay Az
At At At
Y At—0 i, P—P,, H
Ax by _, . A
At x(to)’ A[ }’(to), At Z(lo),

Bfih 2k L 72 P, AERIVIERTT R A

X=X Y=Y _2%2"%

70 1) 7(5) (3)
BT L, 35 5 (1) 4y (1) 12 (1) 2 R B0, B A1
UL 17 B j”/]
AP, TR S AHE S WA L EH, B s ’
3 0 PR BB LE [ — - I B 1 4 L E K )
P, W3 FE (K 18-5 i F1E I1). ©illid & Py, H
LA L 2E P, HIVIZR L € MO MR 4, 7 UA ¥k P IT #0907 s

A
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x’([o)(x _xo) +y'(to)(y _yo) +z,(to)(z—zo)=0- (6)
Lz e ph £k Lo 7 A

u{“’“mzo’ (7)
G(x,y,z) =0
U 2 EAE R Py(x0 5070 ) B 5240 01 5 2 168 60 502 2 90 1 46 1 X L I i 4%
miv)%% #0) M RAL(7) AE £ Py M REN 5 HE — K T B0 B A
& = plel, F=gia), (8)
ﬁ?%x():‘P(Zo),yo:l/l(Zo),E.
a(F,G) a(F,G)
dv _ 9(z,y) dy  g(x,z2)
dz = 9(F,¢) " dz  9(F,G)’

By FAE £ Py BHE 77 B2 4L (7) 5 R B (8) e [l — 2 Tl i 4%, BRI B = o 5 ik id i 78
B &5 P, W MIZR L 095 R

x=¢(z),y=(2), 2=z
F R ()R, MLTE P, A IIYIZ 7K

X =% Y=Y _%2~" %

dx | dy 1
dZ Py dZ Py
B
X=X Y=Y _ zZ-3
a(F,G) T 8(F,G) T 9(F,G) ()
a(y,z) |ep a(z,x) |»p, a(x,y) lp,
2 (6) X, & AE P, &b )3 V-1 7 #2 R
a(F,G) _ a(F,G) B a(F,G) o
3(rn) | ") PG | T Y Gy |, TR =0 (10)

R Ao 242 o) g S g R TR W Py A I

-1 AN A BIE(9) 5 (10) TE . Bt e WL, Y
a(F,G) a(F,G) a(F,G)
a(y,z) le,  0(z,x) lpy”  3(x,y)
A RZet, ENTRZ M (7) 76 P, &0V 1 7 0 5K
B2 SRERE ' +y"+2° =50 54 2"+ =2" Frli pO &R 4E (3,4,5) b IR 5
OV 1w R
@

Py

F(x,y,z)=x"+y" +2° - 50,

G(x,y,z)=x" +y - 2.
BATHLE(3,4,5) A 19 D 5 BORTHE AT b AT 5 X 22 8 43 0 R

OF g OF g OF

. ’ ’ 10 ’
0x ay 0z



§3 LA I

.6, Loy .9
dx dy 0z
a(F,G) a(F,G) a(F,G)
i S le 0 e 160, ol 190, ) 0.
a(y,z) a(z,x) a(x,y)

P LA 26 15 (3 ,4,5) & B V1 07 72 h

x-3 y-4 z-5
-160 ~ 120 O

A {3(x—3) +4(y-4)=0,
=95,
BV RN
-4(x-3) +3(y-4) +0(z-5)=0,
Bp 4x — 3y = 0. U
= . HEMNVFESEEL
il R
F(x,y,z) =0 (11)

B ETER Po(xg,5,,2) ISR b 196 2 e of B0 AR 1 (X AN RF . (%0, 70 ,20)
#0). FRIB(I) LA P, M6 E M —EL T MR R z=f(x,y), 152 =
f(x0,50) , H

E__Fz(x,y,z) E__Fy(x,y,z)
ox F.(x,y,z)’ 9y F(x,y,z)
HFES P, BHE(1) RS z=f(x,y) R 6 —fhm, ANz dh m e P, 44 V1°F 5
BEREETLEE ST mO3)X . (14) ), BN T #5052

F . (x4,%0,2) Fy(xOvyOvzo)

i F,(xo,yo,zo)(x ~ %) - F.(%0,%0,20) (r =)
i
x - x, _ ) _Z =%
F.(%0,%0,%) F(%,%0%) -1

CF(By0om)  Fu(#0,300%)
EATHR A 255 B an T
F . (%y,Y0,%) (% — %) + Fy(xo,yo,zo)(y - 5,) +
F.(xy,Y0,2) (2 -2,)=0 (12)

x - %, B Y = %o _ z -z,
Fx(xo’yoyzo)_Fy(xo»%vzo)—Fz(xo’yo’zo).
AL R TF F.(x0,50,2) #0 3L F,(x0,50,2,) #0 HFEHFE S
E1 b FETISEGE, R F(x,y,2) fERL P(x,y,2) IBEE grad F(P) 2% {H
M F(x,y,z)=0fEm P L mE n=(F .(P),F (P),F.(P)).
E2 B(HRXFRRMML LBERMHAME F(x,y,2)=0 M G(x,y,2)=0 KL
(B 18-6) , F & L 7E8L P, YIRS X BB 7E Py #9725 4R 3 B 113X 1A i 1) i

(13)
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M E2+\8E RELEERANA

Kn=(F ,F,F)|,5n=(6,6,6)|, HitLfE
P, Y BT LI ny, 5 n, (0] B
i Jj k
7=nxn,=|F.(P,) F(P,) F.(Py)
G (P,) GP,) G/(PF,)
_a(F,6) |, 8(F,6) | . a(F,6)
a(y,z) lp, d(z,x) lp, 8(x,y)
XAGER A ETE 2 1 (9) XML R ER S e,
B3 SRMGEERE 2*+2y"+32° =6 7E(1,1,1) bW Y)F 1 5 B 5 B
B W F(x,y,2)=2"+2y"+32"-6. 1 F F, =2x,F =4y F =6z f£ &7 [a] b AbAbi%
g (1,114 F =2,F =4,F =6. Rt h A5 (12), (13) 13 Y)F il 77 #2
2(x-1) +4(y-1) +6(z-1)=0,

Po & 18-6

Ep x+2y+32=6
Pk
x;l___y;l=z;l' .
B4 UEDR T /(220277 =0 T — U1 AR £, ok S AT
178
E 4 Py =00

(F,,Fy,FJ:(f—‘f—’ (x—a)f,+(y—b)fz),

z—c’z—c’ —
Fr A e EAEE— A Po(xy,7,,2,) B9 0] 2 0] UK
%o7d P 0—b) (P,
"=(f.(Po),f2(P0),_(° 11 (Py) +(50=b) >).

z,—cC
H 645 2 V) F- 18 7 #E
(xo=a)fi(Py) +(5,-b) £, (Py)

f|(Po)(x_xo)+f2(P0)(y_yo)_ P (Z_ZQ)ZO-
H (x0y2)= (a,b,e) FA B3, BEA BI— 58
-a)f, (P, 0 =b)f2(Py
£1(Po) (am20) 4 o) (boyy) DI 00 IR (g,

zy—cC

X UL AL (a, b, ) 75 # i A9AE — Y0 F 1 L. 0

1. RETd L 2 +y =a"” (a>0) LE— S0 WL F 1R, FEE0F X L 1) 2 3% 4 474 AT & B &9
SEBEK.
2. KT hELERTELNMEESEFM!.

. . m
(1) x=asm2t,y=bsm tcos t,z=ccos’ t, {E &, t=T;



§4 FtRE (1

(2) 267 43y° 427 =9, =32"+y* , & (1,-1,2).
. KT HBERTRLNNFRE XL
(1) y-e™ =0, & (1,1,2);
2 2l g2 a b ¢

B Gt i)
4. FPNEEELR p o, KT +y +2 =p” SH/E 2" +y’ =tan’p + 7 BIEXH.
5. REE «*+2y° 4327 =21 WY FEH,FEEFTFFE

x+4y + 6z = 0.

6. THLk x=t,y=0"z=0" ERB— &, EHEERSONEFTTEE x+2y+2=4.

7. KeE&#

ERM(1,2,-2) 0%
x =t, y=2t2, z =-2
EZAYEN T 6 S
8. IMIEBA: R¥ Flx,y) FER Polxy,y, ) WBERHR FNFELER P, WEBMB(RFHE
S—Fiim S ).

9ﬁEE&LEEEWHAEM&E%%ﬂ%cIE%—ﬁﬂ%ﬂ%ﬁﬁﬁ@#miﬁL

m.xx%fn%xmm$ﬁhﬁﬁ§a$$mxﬁ~%nzmxﬁﬂ=z
1. REHE
F(x,}’,z) = 0’ G(x;}’,z) =0
BT xy T L BR800 )5 RS

§4 Z& MR HE

PATE BT i+ 3 i) A5 L [ AT, AR P A A 48 R 0 [ E A ek B 58 SO, B2 73 S 5d
A AR 2 AR AH 0] 8T, AR 8 38 R N0 1A 52 3 4% A A R & 44w BR . i an , i it — A4
O VIR ITIEIF KA, X mUK A K 98 A5 T 20, R R E/h? R
I, BOKF R T8 R AR 2Ly, 2, R TE AR

S(x,y,z) =2(xz + yz) + xy.
HWAEE, FARARTBREH A RAERF G E LB EK (x>0,y>0,2>0) , i HiE
29 2 AR A
xyz = V. (1)

X B AT 2 TR 2 A1 114 A8 1L ) R o 5% 4 AR 1B [ 30 (A7 249 SR 2% 14 114 4% {1 1) S8 AS 5 R
T 2R R AR 1) L) . 2% A4 A A 7 552 B [ 80 o i) o T AE 732, 3F HL 3 i R Gk BA 5 <7
AR
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£+ /\E RIEHRETERANA

55 P BB A — R 2% R 1 26 P 40
o, (%, ,2,,+,%,)=0,k=1,2,--m (m < n) (2)
B R Lok 47 6
y=f(x1vx2""vxn) (3)
B A £
ot 2 08 ) K R ) R L 98 T B Ak 8 T 2 P W (6L 0 R SR . o - 1 )
BTt 2 (1) MR 2= Viey  FER AR S(x,y,2) o, 18 51
V 1 1
F(x,y)=S(x,y,~) =2V~ + — ,
e =sfeid) (Lo L) o
IEHE(F, F,)= (0,0) R BAGE & 2=y =2V JiA 2= /20 BURHSEAEBORE &8

U N R S=3 4V
AT, 76— R T F 38 MR P 2 (2) v i m A8 76 96 R 2R T RE 9. F BT 3 A1
A 928 4 R B T 0 e — AR T 00 T 1 K A % MR (L ) 01 A R 2
AT £ B 5 — T o BOX — 14 B B0 AT AR B 5
z=f(x,y) (4)
BB, 3L (2, y) 2 M4
C: @(x,y)=0 (5)
f B .
AR KA C B (x,y) FF 62 B I J7 8L, IR IR C b 085 Py (xy,70) 0 f 1E 1
(5) F BB A A, FLAE S Py B0 SE4B 50 E J7 72 (5) BEME— B0 i o S A1) B bR By = g () , T
x=xg DI 2=f(x,g(x) )= h(x) BRI, B £2E P, 7T, g 76 %, T4, 153 5

h'(xy) =f.(%4,%0) +fy(x0vyo)g,(xo)=0- (6)
M 24 o 15 2 B3 ek BUE BE 2% 1 i
§'(s) =- S Z0rte) (7)
®,(%0,%0)
BT HRA(6) J5 X153
f(P)e,(Py) - f,(Py)e.(Py)=0. (8)

FEJLME X b, KR FRA(8) Rl z=/(x,y) WFERL f(x,y)=f(P,) 5%k C £ P,
A BA ALY (B 18-7). T FELESE—H 8 A, fETRFLE Py AT 2
f.(Py) + 2,0,(Py) =0,

f,(Po) +A0‘P,(Po)=0,] (9)

e(P;) =0.

WG| AR B S B A F BY oK %L

L(x,y,A) =f(x,y) + Ae(x,y), (10)

m(9) s =2
Ly(xosyo’Ao)zfy(Po) +A0‘Py(P0)=O’ (11)

L(%0,50,40) =f,(Py) + Ao, (Py) = Ovl
L,\(xo’yo) =‘P(Po) =0.
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§4 F#E 1

(b)

Bl 18-7

AR AR ] (4) , (5) Fe AL Rt iE ek B (10) B 0 2% 1 AR (L 1) R 53X b 0 i K
FA% A B FRBUE, (10) PR pR B L FROVHIARBA B R &, FBI B A FROVHIAR B B SR 3L
X T (3), (2) BT 2R 1) — M 2% 1 AR A 1) R B A% B H R B0

L(xl X 55

=f(xl 3%y, et

X, ’Al 9/\20“' ’

,X,) + Z Api(x,,%,
=

A

e %,) (12)

Hod A AL, A, RS B H SR, T A T T Y E B
EE18.6 WIERM(2) MRS T, KeqE(3) MRMERE, Kb f5 ¢, (k=1,
2, m)ERB D EHELEN—NIRFE D BN P(x,” 2" ) & b3k )
AR (B A, ELHE T Lo A
b, . e
ax, ox,
: (13)
¢, ¢,
ax, ox, 5
BB R m, AELE m A FRAL o A A () e 0, AL e ALY ) R B H
PR (12) B 2, B (2" ey, A(o) < A ) K nam AT R
_f - @_0
x' ax: k=1 "axl -
L, = Z a‘p" =
LA, =‘P1(x|v"'»x,.):
LA,,, =‘Pm(x|7'“9xn)=0
) fi

Mon=2,m=1 W, 5 B IE 8 P C e AT AR TR, X T — B R I UE B R 2 R

B+ =T E R 23. 19,
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Bl 1 FHIA% B H IR BOE FOB R A I Sk 42 2 i K A8 B Y [R) L
RS ISR [l ) B B eR RO
L(x,y,z,A) =2(xz +yz) +xy + A(xyz = V).
Xt LR fw S8, 2 ENTHSE T 0, 4A
L =2z+y+Ayz=0,
L, =2z +x+Axz=0, (14)
L, =2(x+y) +Axy =0,
L, =xyz -V =0.
RITBRA(14) K%, 15

x:y:Zz:«s/ZV,/\=— 4 (15)

J2V
LR, 70K B 80 R BAE A (1) T STAEAE RO th (1) R0, [ K 5
FH 0 2 (0, R TBLR N, RMA S=3(2V) ™, 0

F B ESRER R - AFEX (X RIRGAFXB—Fls k). I 2
HARE L H br e B (R 8 fe/ME -

Sain=2° @(W+\3/'2_V)+(3/2_V)’=3f/4v2 .

FRA 2:(x+y) +xy=3 AV KB Vaxyz W £ V, A F %R
2:(x+y) +xy=3/8(xyz)’, x50, y>0, z50.
B2 ¥
2 +y =z
B F
x+y+z=1
OB — W [ SR X A 9 (B 30 D e 9 B KK o e B
fR X [R]85 o b K R B K e B
flx,y,z2)=2> +y" + 2
FEZAF 2" +y" —2=0 J x+y+z—1=0 F Bk 5o/ ME ) 8. 57 FB0AS B) H e ik, 4
Lix,y,z,A,u) =2 +y +22 + A(2* +y* =2) +pu(x +y +z-1).
XfLRK—Frm T80, 32 ENH%E T 0, A
L =2x+2xA +u =0,
L =2y +2yA +p =0,
SL,=2z-A +u =0,

L=+ +y -2=0,

~L“=x+y+z—1=0_

SRAG UL T5 R AL A



§4 F¢mE 11

PR i—g—ﬁ,,u=-—7 113—1 3,

5 x=y=_12iﬁ,z=2$ﬁ. (16)

(16) SR RHIA% B H R B L(x,y,2,A ) BIFEE A, H ORI 5% A AR (B 6 78 H U
T TR 0 A e B KM S B/ ME (R BB AR RAE (x,y,2) 157 +y =2, 245+
z=1} byESE, T A7 15 B KM 5 B/IMED) L B

(20 10 5
Bk A 0 A (19 F 5.3, IE 2 V% R 0 10 R B /9453 5 Bt B
V9-5.5. 0
BI3 RfCry,)= am B A4+ (220,70,20,r20) F BRI, JF
EY A

Ha,b,c HERIESE
AR H BB

L(x,y,z,A) =xyz + A(_l_ +L 4 1 _ L) .
X

y z r
Xt LR A O ENTHE T 0, A

Lx=yz—i2=0,

x
Ly=zx—-A7=0,

g > (17)
L =xy—i2=0,

z
LA=—+—1—+L—L=O

x ¥y z r

TR (17) W =X, %1%

EEARACIT) WF IR, R =y TR L OBUE AN 2=y =2=3r,0=(30) "

1

z

T I S(3r,3r,30) = (3r)° BB HFER B M) L, RAT AT AR A+t

=%§1’Eﬁ%‘®ﬁ z=z(x,y) (WiRFRRECEREMN) L ERRE f(x,y,2)=xyz(x,y)

=F(x,y) BIE S5 z=2(x,y) M S REC XHE, 98 AT B AR (B 820 2% 4 SR A th K . O
AR 1
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2 2
_ =1/ -1_ z _z
L, F- "2 2 T 2% =" "3,
x z

% ' Y
yZ :
F; =yz + xyz, =yz — —, F1 =xz_xi’
x ' Y
2yz
F.=yz, +yz, +2yz, =—,
x
£ 2 27
F,, =z +yz +xz, +xyz, =2—-——-——+—,
& % XYy
F =2sz3-
Yy 3
Yy

M x=y=z=3r i,
F,=6r=F , F_=3r,

Yy

F.F, - F =36r -9 =27r > 0.

=" vy

HY AT T, B SR A A AR E A B /IMEL, T HL AT DL IE 2 f/ME AL XA AT K

xyz = (3r)° (x>0,y>0,z>OE,L+L+L=L). (18)
x y z r
1 1 1y
4 x=a,y=b,z=c, I r=(;+7+7) AMAREAX(18)F
1 1 iy *®
be = (9] 2 g 3
ave [ (a * b i c) ]
-1
& 3(_'_+L+L) < Jabe {5 055 0.e50), 0
a b c

1. N AHAEEA B T BUE, K T ek 80 5% 4 PR {E -
(1) flx,y)=2"+y" 3 x+y-1=0;

(2) flx,y,z,t) = x+y+z+t, % xyzt=c* (Hb x,y,2,6>0,c>0) ;
(3) flx,y,z)=2xyz, 8 2" +y" +2° =1 ,x+y+2=0.

2. (1) kXxER—EMBFPREROK K,

(2) KAER—EmMREDRE/NOKH&E.

3. KRB — & (%0, 2,) T F W Ax+By+Cz+D=0 R G E.

4. 8. NEBWF A EBEFKG

% tx + o +x, =a
TXn NMEBARR 7, x, %%kﬁ%%-#ﬁa&%%?&tﬁ n PEBANLEAFNEFRRTFER

I

5. % a,,a,,,a, AEKE n NIEE, K
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B+/N\EELEIHE |11

n
f(xl 1x21"')x,.) = Zakx‘
k=1

RS FH
% ob%; b 42, <]
TH&EKE.
6. KA
f(x,,x“..-,xn) = xf +x§ 4+ - +xi
R
ia‘x,‘ =1 (ak > O,k = 132,"',ﬂ)
k=1
THE/NE.
7. FUB KRB A KA TSR
xy223s108(%) . x50,y50,250.

2R - BRBFREE f(x,y,2) =22 AREZEH A x+y+z=a (2>0,y>0,2>0,a>0).

1R AN ISE R )

Lo 5 y' =" (1-2") = O 7E WP ¢ i 40 38 b W74 — 3t 5 3 6 T 3 RO B R B y = (%) 7
2. R () FEX A (a,b) L3ESE, sRB @ (y) FEIX ] (¢, d) EFELE, T H ¢ (y)>0. [0 7E & F 5%
7,

e(y) = f(x)
il B 2E BR %L
y = ¢ ' (f(x)),
H-WFFEH)F : (i) sin y+sh y=x; (ii)e” =-sin’x.
3. B f(xy,0)= 0,220 (xy) KL, L

4. BH G (x,y,2),6,(x,y,2), f(x,y) FZEAT A,
g(x,y) = G(x,y, f(x,y)),i=1,2

iE B
( ; =f: =t 1
a(g,,8, -
a(%,y) = |6, G, G|
G,, G, G,

5. Wax=f(u,v,w),y=g(u,v,w),z=h(u,v,w),K o ik B
Jx  dy o0z

6. mwﬁuﬁﬁmmmpﬁﬁzmﬁ%ﬁ‘;—’;,‘;—;=

(1) o +u’ =f(x,u)+g(x,y,u); (2) u=f(x+u,yu).

7. PR L AE (0, 1) VD3 R AR AT B f(x,y) B g(x,y) W £(0,1)=1,£(0,1)=
_]’E_

[f(x,9)]° +xg(x,y) -y =0, [g(x,y)]" +yf(x,y) -z = 0.
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8. B (%g,50,20,u) W RTTEH

f(x) +f(y) +f(z) = F(u),

g(x) +g(y) +g(z) = G(u),

h(x) + h(y) + h(z) = H(u),

X ETA ek BB E A E SR EL
(1) B —AREFE RSB EWE x,y,2 J u B RBH FE5 514
(2) fEf(x)=x,g(x)=2" ,h(x)=2" WWHETF, ERFZAM Y TFH 27
9. SR 3 5 AR B S I e ef A AR (L
(1) ¥ +2xy+2y° =1; (2) (£°+y*)?=d’(£*-%*) (a>0).
10. y=F(x)M—HEB x=0(u,v) ,y=¢(u,v) ,RAH T ¢(u,v)=F(e(u,v))n] LLHHE R
dv dPv,. _dy d

Bo=v(u). XA u,v,a:,d—uzﬁma.g-
1. RER : — R
f(x,y,z) = Ax® + By’ + CZ* + 2Dyz + 2Ezx + 2Fxy
7E 50 BR
Ly v =1

e B 8 KA AN B /B B R

A F E

E D C
F4) 35 K AR A B 70 B2 /1N A AE 1R

12. B n HIEEE,x,y>0. FRMARAE T BUEH
2" +y" x+y\"
= (51 -

BR:SHR§4 M3 MWBRT I ALEENARRKME.

13. xmm&%ﬁ—ﬁj—ﬁl 1655 — R o 9 U1 T 5 = A A% b 1 T A8 DY 18 A 60 Jik /)N B

14. B Py(%g,50.2) R HITE F(x,y,2)=1 W45 DO, F 4E UCP,) T8, H W n W B iE
Bt gl L 7E P, bR YIFTE T R
xF (Py) +yF (P,) +zF (P,) = n.

R ) gt sEzaanEg

® #(F,,F,F)1,#(0,0,0), 0% P, 44 FOEFRER, TN P, #AFHEFRA.
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[=Ea--Liabs)

§1 HEZHIEERY

A TF B T8 £ T o B0 & R BLAr 1B, B B TR & B BB 8 (x,y)
R MAER KSR R=[a,b]x[c,d] i — TR BD. % x B [a,b] 5 E M, FHEK
S, y) MRSE XAE[e,d] B LAy Jo B 25 B9 — 0 R B 525 X Bt f(x,y) ZE [ c,d] ]
BBV 2 7E(a,b] EEUEM RS IETE Mo (2) A

¢(x) = [ fx,1)dy, x € [a,b]. (1)
— B f(x,y) EXFEXE G={(x,y)| ¥
c(x)<y<d(x),a<z<b| I =50 &M, b il

c(x),d(x) WEXFE[a,b] EHELRB(HE
19-1) , &% Fla,b] LB —BEEK «H,/(x,y)

|
|
YR y 09 bR BAE PR IX 18] [ e(x) ,d(x) ] b af B, 0 i y=c(x) i
HBUMER v 76 [a,b] b BUE 0 B8, i0HE F(x) —5—d T
ot B I 19-1
F(o = [ fey)dy, x e [a,b]. (2)
c(x)

IR 3BT i LA A BB (1) 5 (2) R X AE[a,b] LR SR« BI(EH)
Rey HEHE SRR

TR & 5 BB 0 St ATk 5 T B

T 19 1GELEYE)  #5 T TLRB S (x,y) FERETE KR R=[a,b]x[ c,d] |5k, 0
3 ,,

o(x) = [ fx.y)dy

tE[a,b] b5,

i Bxela,b], MIAM/NGY Av, B x+Av e [a,b] (F x 39 1K [ i35 4, WAL %
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+x A
=l " =52 .
"(r) = — xe " sin rxdx = lim — xe " sin rxdx
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0

A—+2 J
4 1
o 2

= lim (Le"zsin rx
2

A=+

A
re " cos rxdx
0
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=- %jo e " cos redx =— %gp(r).
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2
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2
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0
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o(r) =—\/-2ET_—e_é. g
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#A
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WFEE SRR (25)F[a,b] E—B0lH.
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i —BOl SR 50 R BT, X AR T
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(1)j dxzf(—oo +oo ) F— UK,
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+®

(3) Io xe 7dy

(i) #[a,b] (a>0) E—Z 3K,
(i) #£[0,b] EFR—B WK,
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0 X
3. iEBARE

F(y) - J’ e-(x-y)zdx

0
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4. XTHR5.
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7. Eim +® de - =1 Skj.oon
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dx
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8. W flx,y) Ala,blx[c,+ ) EESHKIEREE,
12) = [ flxy)dy
#la,b] EESAEBA I(x) #E[a,b] £ — UK.

9. @7 a,+m )x[c,d] LRI TER |flx,y) |sr(x,y).%j"r(x,y>dxaye[c,d]r—&

WS AED [ flx,y)defEy € [e,d] E—BKSEBRIME.
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1
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0
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.

— . T &¥#
T eRE(1) AT E AT AL Z
I'(s) = fx"'e"dx + ij"'e"dx =@P(s) + ¥(s),
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0
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TEs>0 | % SE.
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ME+LE SSERS

+ o

% 'e"In xdx, s > 0.
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D7 IR BT R A0 B TR T(s) 78 >0 EHFEEEN S5
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T XAEAT po>0, >0 BALA K
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2. Xt B(p,q)=B(q,p)
EZ M x=1-y,18

1
B(p,q) =j0x""(1 - %) dx

=jo(l -y)"'y"'dy = B(q.p).
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(p,q) fo T
= . TERHEEBERBFZENXFR
% om,n NIEREET, RE N B ek B i A X AT
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.
=
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.

2. it® ITsinz"udu,ITSinz"”udu‘
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3. I TIER.
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) 1
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3. KeA¥k
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25 2R L 15— i 4 By 9 HAgHE
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B2 BLEY =4 00,0)FA(1,2) B (H ¥ P
20-2) R FH—HMLEBS [ yds. (40.,2)
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W, = F(§,.,9.) * LM_,M =P(§i77’i)Ax' + Q(¢, n-)AY»

b (&,,m,) B/NIRBEM M, AT — 2. BT A1 F (2, y) W5 i RAB BT M0 3 3 (01 % T

W= ZW ~ ZP(g M) Ax, +ZO(§ ,m:) Ay,

MANEE | T || —0 B, b A 0 0K AR BRI B 1% 2 P 5K B By 3 b 28 Y G i Xk PR i
2T T IR 5 R R

BN 1 WA P(x,y) 5 Q(x,y) & XFEFHEA [ AR K ML L:AB L. 3 L i)
(E—4r 80 T, 48 L4 n A/NILER

M_M, (i=1,2,-,n),
Forh My =AM, =B. e /NIRBM, M 9K R As,, 5380 T OAIE || T = max As. X
BT ISR M, BRI (x,,y,) ,3F9E Ax,=x,-2,0, Ay, =y,-ye, (i=1,2,,n). FEGA
INRBEM M, AR — (€, ,m,) 50 R

lim Zp(g n.) Ax, + hm Zo(g ,m.) Ay,

I 71—0
FEBSE TR (E,m) E’JEK%%%J'J*‘MH:*&I‘E?J%& P(x,y),Q(x,y) i A [H]
Mg L ERE BRSNS, iCHh

[PGry)de + QGey)dy 8 [ P(xp)ds + Qx.y)dy. (1)
ERBUY (1) 7] B 4
[P(xy)de + [ 0Cxp)dy
o [ PGey)dx + [_Q(xy)dy.
HBEE R, (1) X% 5 R
jLde +0dy =& fﬁde + Qdy.



§2 E-E&#ZRS

A L O E P A 1o 2, e

§de+ody. (2)
#ic F(x,y)=(P(x,y),0(x,y)) ,ds=(dx,dy) , 0 (1) XA 5 & &K
fp-ds % J,}F-ds. (3)

F, N F(x,y)= (P(x,y),Q(x,y) ) Hs Al 2% L:ABR B & B 18000 5h
W =LP(x,y)dx + Q(x,y)dy.

fisi 4y L 975 [ 47 [l AR K BE 2R, P(x,y,2) ,Q(x,y,2) \R(x,y,2) HEXTEL E#Y
PREC, DU AT 4 b I i e DM E S S Al A e AR L B S RN R AR A  OF e R

fP(x,y,z)dx + Q(x,y,z)dy + R(x,y,z)dz, (4)
s {8 5 AR
f Pdx + Qdy + Rdz.

M F(x,y,z)=(P(x,y,z),0(x,y,z) ,R(x,y,z)) 5 ds=(dx,dy,dz) EE=4E 0 &
f, (4) Xt ] Fom al (3) AW ) &g .
BRI R S S L rm AR xF R —mk, Y mb AR Bkt B F|
A B B —/N R B i i # SO T FT A8 /) Ax, Ay, B2 RS A
jﬁde + Qdy =- Ianx + Qdy. (5)

1M 55 — 7 il AR ) AR R AU R B f (e, y) SINK BT, B 54 L 97 13 R
K. K S b S B il 24 B0 B — A H B X1
RAUTF 2 — R 2R AR50, 28 — R ARt A o T — 26 E PR .

Lo# [Pde + Qdy (= 1.2, k) F2E,0[ (3 eP) dx + (3 c,0,) dy tFF
7, H

k

J (S ep) d+( zo) dy = Z( [[Pax+0.)

St e, (i=1,2,0 k) HHEC
2 FATIMER LA AT L L Ly oo Ly RARETTRL, HL [ Pdx + Qdy (i =

1,2, k) #77E U | Pdx + Qdy AF e, L

k
Pdx + Qdy = Pdx + Qdy.
[ Pdx + 0dy = 3 | Pdx + Qdy

—VBTRHEROMNITE
53— R 2B — 2 TR 2 Bt T AR O E B R T
B I £k
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Hl #=+&% d#&ERH

L:{x=<p(t),
y=u(t),
Hho() () E[a,Bl FEAE—MELFRE, HE A5 B AR5 H (e(a),
p(a))H5(e(B),¢(B)). Xi& P(x,y) 5 Q(x,y) L EHES KRB MUY LN AZFB
i 55 Rl 2 By

[ PCxy)de + Q) dy

te la,B],

= [TPCe(1) ()6 (1) + QCe(0) w(1)p' (D) e (6)
A AT § 1 B 20. 1 697794 S
[[Pyrde = [ Pl ()6 (a1,

[0y = [0te) w)w war,

HLE AT A (6) , XEAHBRT.
XPF A AR L #95 R B (2) B9H 3R, AT AE L EAE R — AR R
KT L BT AR R B 05 8 AT E , B (] )X — AR

i1 ﬂ*ﬁfode(y—x)dy,E*Lﬁa\%ﬂ?’.}ﬂn@m—4 ¥
R 2k . 3+ B(2,3)
(1) H% AB;
2._
(ii) ACB (#ii%k :y=2(x-1)+1);
(iii) ADBA (Z=HIEER). 1+ P D(2,1)
(i) HE ABWSE BN ’
x=1+1t, o i é 5 X
te [0,1].
{y=1 + 2, R
AR (6) A8

f xydx + (y — x)dy
B

=f[(l +t)(1 +2t) +2t]de

1
=j(1 +5l+2t2)dt=2—5.
0 6

(i) BIRACBRIIMMLE y=2(x-1) +1,1<x<2,FLI

fmxydx + (y —x)dy

=r{x[2(x— D> +1] +[2(x=-1)>+1 -=x]4(x - 1) }dx

g 3 2 10
=f(10x - 324" + 355 - 12)dx = 3~
1



§2 FE-EMMZLESHS I

(iii) XL JE— 2R B ATl 2K, BnT DN A JF B, B B B R 5 2, 43 1R Wiy AD DB
I BA E LB 8K I AR BT 45 3 BT oK 2Z il 22 B4y
M TFHTHL AD x=x,y=1 (1 <x<2) WL H
thydx + (y —x)dy = J—mxydx = flxdx = %
WHZ DB:x=2,y=y (1<y<3)M&BDH
[ xydx+ (y-2)dy=[ (y-m)dy= [ (y - 2)dy =0,

W HZ BA Bl h (3) R AK(5) 15 5

f xydx + (y - x)dy =—f xydx + (y — x)dy =—2—5,
BA AB 6
FIt LA
3 25 8
| - =ik = O §
ixytx+(y x)dy =5 +0+( 6) : 0
B2 5 fxdy + ydx ,IXH L
L
(i) Usfek y=24", A 0 3| B i) —Bx (1& 20-5) ;
(ii) WY HZBL OB:y=2x; y
(iii) WrEHAEh 2R 0ABO.
2} B(1,2)
® (i) J-xdy + ydx
L
1
= f [x(4x) + 22" ]dx 1+
0
~Te2y. 6 _
-L6x de = 3 =2.
o A(1,0) x
1
(ii)fxdy+ydx =f(2x+2x)dx & 20-5
L 0
1
=4+ =2,

(iii) 76 04 —Bt b ,y=0,0<x<1;fE AB —Bt I ,x=1,0<y<2;7£ BO —B I 55
(i) —FRy=2x Mx=1 3] x=0 )—E. Frld

fmxdy + ydx = fLde =0,
fAdey + ydx = f;ldy =2

fxdy+ydx=—j xdy + ydx == 2 (JR(ii)).
BO OB
A it

ixdy+ydx= {fm +LB +Ln}(xdy+ydx)=0 +2-2=0. 0
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Il #B=+&% #&ERH

X T 43 () A 1] il AR A5 R AR T A S 5 (6) M. B [l A 1
MWL LS RITERN

x=x(t),
{y:y(t), a$l$ﬂ,
z=2z(t),

BEA(x(a),y(a),z(a)) , LZE5H(x(B),y(B),z2(B)) , 1
dex + Qdy + Rdz

=f[P(x(t),y(t),Z(t))x’(t) +Q(x(t),y(2) ,z(2) )y (1) +

R(x(t),y(t),z(t))z"(¢) ]de (7)
X BB R 2R 1 S5 R B BR A E N % — B
B3 A RIS

I=jxydx + (x - y)dy + 2°dz,
L

L RYBHEL :x=acos t,y=asin t,z=bt )\ t=0 8| t=7 FH)—EL.
@ (7)),

m
1=f (- a’cos tsin’t + a’cos’t — a’sin tcos t + a’bcos’t) dt
0

o

= [ - Laasin3t - —l—azsinzt + Laz(l + b)(t + %sin 2;) ]

3 2 2 ,
=%a2(l +b) 0
9114 *Ejj F()’,-x,x‘*’}""ZH/FmT, 2

(i) gl A WERIEL L, 3 B Ay oh (&
20-6) ,HH L, :x=acos t,y=asin t,z=bt ,0<t<2r;

(ii) Figih A WTHZ L, B B Frisiy 2h.

B MATVI KR, EE ML L FJ) F By
18 2 R

W=jF'ds=fydx—xdy+(x+y+z)dz.
L L

(i) B F dx=-asin tdt,dy =acos tdt,dz=bdt,
Fir LA

27
2 .
W:j ( - a’sin’t - a’cos’t + abcos t +
0

absin t + b’t)dt = 2w (wb® - a’).
(i) L, SR’ ITERN
x=a,y=0,z=1,0 <t < 2wb.

HF dx=0,dy=0,dz=dt, fiT DA



§2 BZ-E@%RS

W:rwb(a+t)dt=2'ﬁb(a+ﬂb). 0

=, WEMERO KR

BRE-RMER T EE _RMELBR S RAARFRNYHEFER, HA E AR W
PR —ERGT , MEME 7L Z )G, 7T LUE e A2 8] BB &,
WLANAB BHAREBHE, EURK s W28, TR~
L.{x=x(s),

0<s<|,

y =y(s),
o LR LK, B A B AR RN (2(0),y(0)) 5 (x(1),y(1)). fi2
L b4 — BI85 15 K B — 7. A (Fox ), (£oy ) 43 B b1 48 Jr [ ¢
5 x ATy BE [ 0052 f , IZE 28 B4 — A B R  1  2 J

% cos (), %uos(tf\y). (8)
£ P(x,y),Q(x,y) WHIZ L b 60HELE %, 0 h (6) 5078
dex + Qdy

=jo[P<x(s>,y(s)>cos (£%) + Q(2(s) ,5(s) cos (£,y) 1ds

=J’L[P(x,y)cos(t/,\x) +O(x,y)cos(t/,\y)]ds, (9)

B Ja — A~ 45 AR AR A 5 — B il AR 1 o LU i 2 K
X EAAE I, 5(9) XA H R AR+ L SR Ty met, R ERERFS,
FIRLAE (9) XA 26 — RU i 2R B 50 b, 2 B 4% s B9 VDR 5 1) 4ig 1) AR S 849 7 1) ( B4 1)

K WA 7). KBS (£ ox ) 1 ( £y ) 4% 55 50K 1 9 Fl AR 25 — A B o, A T

cos (£,x) Fl cos (£,y) BB, B, — B M T, /A2 (9) 82 M 0.
RE AR 2 (8) AIZA 2 (9) i < T W AN [ 246 70 g 28 FEL4% 2 [ O K .
KLt AT 1L 45 51

dex + Qdy + Rdz
=f[P(x,y,z)c0s(th) + Q(x,y,z)cos(£y) + R(x,y,z)cos(f,z) ]ds,

Hb PO ROGZ A L L R IESE R, (cos(£5x) ,cos(£y) ,cos(£,2) ) KLk L
IE Y 15 649 77 [ AR 5.
Bls itH

§ydx + zdy + xdz,
Hop LJE 2 +y"+2" =1 fll wvy+z=1 (L, N « Bl 1F [0 F 22 B0 £ 5 1]

f& R Lk AT UG B HOE ) ) B@ﬁﬁ]%?iﬁé(z-y,x-z,y—x)-
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Ml #£=+t&% #h4Efn

]_—.éydx+zdy+xdz
=£\/%|:y(z—y) +2(x —z) +x(y —x)]ds
1
e ds,
s
Ak, [ 0,

I =

- L§ ds = 2\/5“-.
N A

S & 20.2
LB R

(Hﬁnh—ﬂnﬁ¢L%$¥W2¢MEﬁ%R;

(2) f(2a-—y)dx +dy B L AB% x=a(t-sint) ,y=a(l-cos t) (0<t<2mw)B ¢ ¥ H0 7 &Y
L
—B&;
(3)§Mﬁ¢mJax2+y2=1,ﬁiiéﬂﬁ+ﬁﬂ:
L x Y

(Mﬁﬂu+muw,ﬁ¢L%ynmxw<nansxmm@mm@ﬁ4mmwﬁﬁm;

(5) dex +ydy +zdz B h LAM(1,1,1)%0(2,3,4) B2 4 R

2. BRRARRAEA NMORFEENRS, KNERSBERSNEEMEL. EHRA2H (a,0)8
BERBNE (0,b),K H i 3h.

3. R—ARRNER, M miEmRS, KINERER xy PHNEBEARL. 2R ABE%
x=at,y=bt,z=ct (c#0) M M(a,b,c)BEE| N(2a,2b,2¢c) ,3k 1 P 9 zh.

4. A &MY NEITR

Pdx + d»’s M,
fﬁ dx + Qdy

ﬁqJLyU@B’JEJEK,M: max «/PZ+()2.
(x.vlsﬁ

FAERFERX GRS

I _J» ydx - xdy
kR = 2.,2_g2 (xz +x)’+)’2)2’

FAEA lim 1, =0.
5. tEATEB&NE _RMigiRg.
(1) nyzdz HP LAC Y +7=1 5y=HXWE, EF OSSR KRZT1,2,7,8 :HE,
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g-tEL%38

(2) j(y’ S )dx+ (£ - )dy + (2 -y )dz, Hoh L ARTE 24y’ +5 =1 EE—HRBH WD
R, E O AR E T x TN,z FEHHHF0 = FEISH.

SN N SRR R

| O o = M N 2 5A S o
(1) Lyds JHH LR Y =x Flxey=2 FIER ML

(2) [ [y |ds JEb L HRAL (£ +7) =0’ (5 =y") 5

(ﬂmeﬁ¢Lﬁ@ﬁ%%
x =tcost,y =tsint,z =t, te [0,t];
(4) joyZdy - yde LWL @ KA B 7 S A A I AR b T — A R T — A B

dy — dx

(5) LR y=x" -4, A A(0,-4) %] B(2,0) 19 —E;

L ox -y
(6) [yide + 2dy + ¥z L REFHRME S +7 +2° =a’ @ +y =ax (:20,a >0), %
. Yy

M x BlIE B 25, LI 8 i O i R AT .

2. 8 f(x,y) RSB IRk I F £k

(1) L: ¥ A(a,a) ,C(b,a) W HLE (b>a);

(2) L: #E# A(a,a),C(b,a) ,B(b,b) =R =M (HEtEF () (b>a),
RT3 LB

Lf(x,y)ds, ij(x,wdx, j/(x,y)dy.

3. 3% flx,y) HosE SCLE - B 28 9K B AB | 9 1 % 4 o 3, L ZEAB 4 K &
(1) R iE# j,h flx,y)ds > 03
(2) i1 M A 1E R 45— R il 4R B4y
fﬂ flx,y)dx > 0
RERSL? Wit 4?

R ) g-+rEzaanE
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F+—F
EEiabs)

§1 “HEPUAOHEE

—. FTEEENER

0 T B S XA P T BP0 ) b BRI RS, FRATT 8 S e F 1 44 7
JE ) T B ) L.

BRI — > TG P AT 0 , R b AR 1 66 302 B 41 825
S5 ENTEAE— 6 R, 113 PCR

& P R—FHA R AR~ T b
R T 403K A (B 21-1). Bt B L
& T HRIR—NARIE A, TR =%:0 A, T 7T
LSRR PRI, () A, E 09 S ABR P 5
£, Giil) A, L&A P I3BR A
RAVEFTAR T UL THH ) XKMER T
(P 21-1 B HR4Y) 9 T LR OK iR A —p—— | |
0 5p(T), WATs,(T) <A, GEH A, RREE P HY
AS AT RO T BL) 5 4 BT 20 (i) 2 58 i) 2%
AT (B 21-1 o1 35 45 8L 09 /N JE ) 0 T BB 5K, 33 A FUOBOR S, (7)), A7
sp(T) <S,(T).

F B 7 4 S O LA RS TP T L BEA ER I, B0 | sn(T) | AT R R
[S,(T) LA R i

{,,:st;p{s,,(T){, i,,:irrlfis,,(T)l.

B 21-1

BRE
b=t =1, (1)
EHFR L, K P HATER,L KN P SNER.
X1 FVHEEY PRWER 1, ST ERsNma 1, WA P YA RER, H
HALFME 1, =1,=1, } P TR,



§1 —ERHNES I

EE21.1 VEAREE Pl REMANRERMER MELAR >0, BFEHELK
R T, {75
S, (T) —5,(T) < &. (2)

i O(MEN] RPEAREE P WEEN L. BE X L =1,=1, WEALN
e>0, 11, K I, (958 U , A BIFEE LM T, 5 T, 415

sp(T,) >1,,—§, S,(T,) <1,,+§. (3)

BTHE T, 5T, XHA LA IR LM, i 5D
sp(T)) < s,(T), S,(T,) = S,(T).
F R (3) 18

sp(T) > 1,,-% S.(T) < 1,,+§.

MR EIXN ELN TAH S,(T)-s5,(T)<e.
[(FatE] WXHELAW >0 fFAEXELM T, 815 (2) XML H
sp(T) <1, <1, <S,(T).
Bt A
I, -1, < S,(T) -=5,(T) < e&.

H e AT B AT 81, =1, , B i 3F i P % P ol R i AL 0
R4 (1) B 3 21, 1 7 B a8

Wit PHEAREE P OB EOFE R REWIAER 1, =0, BIXHEL 1

>0 fFIEHLM T, {75
S$,(T) <&,

BOHEL W e>0, F 1 ETE P RE#A R Hm BRE /N T e B/NETE Fr 8 5.

EE21.2 VYHAFEE P A KEBRMTRERMFRE:PHOA KWEBAE.

iE HEM 2L 1L,P Al R AREFMR  ELH >0, FHEHELAM T, #1715
Sp(T)=s,(T)<e. BT

S(T) =8,(T) -5,(T),

FrURA Sy (T)<e. 1 EiRHER,P HAR K BN F. 0

EIE21.3 & K NE LAEla,b] ERYES BB (2) BB, Wl 2k K & AR

E T SO 2P (0,0] F IS BPAE £ [a,b) E— B4 (T RHE 4 1
>0, BAETE 650, 4B X 8] [a,b] i n AN/NXE] [ %, ,%,] (i=1,2,,n,x,=a,x,=b)
I H w2

max{Ax, =x, —x,_, | i=1,2,-,n} < §

B, AT f(x) ZEGA/NK ] [« 2, ] b B4R B8 6 L w,.<ﬁ. BAEHLR K % 3t x=

O THBREAFERS T LAL TAAXBAIER.
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IE=-+t—& ERH

Ko ,%y 0%, JH n AN/NE KR — A/ NBARRE B LA Ax, K TE, 0, N /N IR P B
i BT 0 AS/NETE R SR

;wiAxi < bfa;Ax,.=s,

FIF LA g B 200 1 A HEVS B4 2R K Y i BN R 0

TATETUEH BRI x=0(1) ,y=¢ (1) (ast<p) FrEn 016 ih
(Bl o,y fEla,B] EHAELM T RE) siik BOLH M, Hm M — & 8 EF.

L1 SRR a=e(t),y=¢(t),te [a,B]FTRRMIEH L K 11BN E.

iE HOEHEEIE N E XL, (1) ¢ () E[a,B] LiELH AR AT MIEE ¢ e
[a,B] , AW @' (t,) #0, FIEAFAE t, FIABIR U(t,)  H1F x =@ (1) 76 BL AP35 L™ 4% B0
VA, T AFTE R PR b= ' (%) . i A7 BRI 35 E BT 4 [ o, B] 0 I A BREE : =t <ty <+
<t, =B, fEH—/NXA B E,y=¢(e ' (x)) B r=0(y ' (y)). HEH21.3, 8 /MW
HEIEAS RNl 4 F 3R S 0

Wit 2 P A BO Y 4 BT LR A A D X R AT SR R A

E1 BRI, R RHE A R DX R 15 4 BOG T 4R T AR 0 A R
X 35, M 7 0 2 AT S T LY.

2 IRV A R R nT oK ALY ]

D=|(x,y)lx,ye QN [0,1]}.

B 0=1,<I,=1,D AR B,
—VCERDHEXRARAEN

Se it i — A JLAaf il B ——K e TR (0 P B, B /e, y) Jh s SCHE AT SR T BB T
PIX I D L i3 5134 2 oR R SR DL IET 2=/ (e, ) 9 T, D R IR A AE 1 (1 21-2) 9 1
V.

SR FH 26 A0 F SRl 320 B 1 AR 75 0. 6 —SLP AT T A bR 1 BRI T R K A D
S n ANKI o, (i=1,2,-,n) (B T WX D 19— 5 8D). UL Ao, #RDKH o,
e R 330 1 4% 19 A O S o TSR 53 0 B m A LA o, DR 1/ TBURE A V. (i=1,
2, n). BUF f(x,0) FE D EESE BOS A o, 0 HRER/NEf(x,y) 7 o, E& A
f) BR HEC L A A 22 T L, IR T AT 4E o, EARIR— 25 (&, m) LA f(E,m) W o HIR Y
ANT TR R A(E ) Ao, ARV, B9 PRRL AV, (LU (40P 21-3) , B




§1 ZERS 88 (11

AV.=f(&:,m,) Ao
3K 26 /NP THRE 4 A8 PR BRI R S , s 75 30 ity ToUAE (AR AR v 9 el

V= ZAV,' &= Zf(fn'rli)Ao'n'
ML T IR EOR %, B 50 THOEE | T )| = max d,(d, B9 o, WEAR)
SR )

Zf(fn"l.‘)AO'i—* V.

FU, U O AT B, R DU UK (0 B 558 BB — B, R 5 8 A
KA AR BR” i = A BB, B ] 06 S BLAE A 8 9 R e 5 SCAE T 80 I
G KK A B S TR AR s A B, AR A 3 20 R R
U5 3 56 8 2 BT % G 0 — T L ) SE BT I

T AU S SCAE Y A7 50 P 3k () 0 = T B3 0

B0 D g xy I ASR IR AT 5B () A5 SAE D 0 B T 1
£G4 D S8 n A TSR BV 2 X B

T,,0,,"",0,.

KL Ao, #RNCHE o, (TR, /BB IR D 19— 508 T, UL d, RN K8 o,
MR HR I T = max d, 5081 T AEE. (54 o, EAER— (£, m,) fERIR

Zf(fiv’rlL)Ao',-

PRENRE Sf(x,y) £ D LIR T 0¥ TH—ARaH, (&,m) AN A

X2 B flx,y) i XAEAR A A R A X D E e J 22— 0 & 1)
BOAMELRHIER e, BAFERENIER S, X T D fEME T4 ERME | T <
SR T T WA B A

| S A eim)be, -] < &, (4)
WK f(x,y) 46 D _ERTRR B0 T BROW BB f(x,y) 26 D L9 RS iT e
J=ﬂf(x,y)do-, (5)

b S B BB R RES v,y VRS TR D FOIRS K
2 f(x,y) 20 1, ZHBY [(x,9) do I LRFIREL 2=f(x,5) BT, D K

R TR RO PR BL % f (2, )= 1 B, ZTBUY [[f(x,0) do MRS T BU5 X D

4 17 AR

o —E R B9 E CHIGE 4 f(x,y) FEX I D B AL 5 58 B0 60— B, XA f]
rEIT, R || T <8 i, (4) AL, B Ry o7 35, 3 e M — SERe 5k (4 2 81 Oy
B, W R AT T AR ARl 8 ELACRR 0 #) D, W A — /N IIR X 3R o BT AR Ao = AxAy.

BeBHE AL [f(x,y) do et
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M #28=+—5 ERH

[[rexy) dudy. (6)

B 5 AT UG E BRI AR 2 D UE B ek B f (o, y ) TR A ADSK T AR X3 D B AT AR Y
DEFRMREED AR

WRE f(x,y)TED EAR,TH D H—A4r8, B4 D 2 n AR ERB /DX
o, ,0,, 0, %

M, = sup f(x,y),
(x,y) ea; (i=l,2,"',n)-

m; = inf f(x,y)

(x,y) eo;
fERIR S(T)= > MAo, ,s(T)= ) mAo,. ENGHIF RIS (x,y) KTFHETH

LT ok EMS T MEAS — STk BR B S T AR B PR, X B
A EE. T A O 0w ek B AT AU E B AT R 45 e B 217 B9AERT,
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by Dy

DUD,
4. % f(x,y) 5 g(x,y)7ED LAl H
fx,y) < g(x,y), (x,y) €D,

oy
1= do < [Jatx.y) do.
S. % fay) 4 D E TR B |fCxoy) |46 D F AT,
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6. %f(x,y)iEDLﬁIf;!,ﬂ D
m<f(x,y) <M, (x,y) €D,
i
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WS, REK I D K E R ”

7. (REEE) # fCx,) EHRIKH D L3S, WP (£,m) < D, i#78
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1. ?Eifﬂﬁﬂxydo EARPFOGMR, T EXNRME, RSP D=[0,1]x[0,1], ¥ BELWN
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n

DEXNEARAGSNEAR, SVNEFEBRAGLEMAEARNR.
2. ERR - ERE S,y ERERAXE D LT, N f(x,y)ED EHR.
3. ERZERAPEEE(MRT).

4. Bflxy) AARARER D LN ERES&EE BED EREHE, N
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5. #flx,y) EERAXE D L&, BEDAE—FRED CD LH
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6. ™ D=[0,1]1x[0,1],3FBA ek £
5 = {1, (x,y) ADAEBE (B x,y EHHEH),
0, (x,y) "DAREBHEX
# D EARTR.
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§2 EHMARFRF _HEBUNNIE
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> maby, < F(&) = [ e, dy < 3 Moy,
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Hop Ax,=x-x, . 0 AL K IE R d, F
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EE21.10 % f(x,y) EM(4) R » BIX I D
g, Ky, (x),y,(x)E[a,b] FiESLE, N
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S(x) = f(x,y)dy. o]y @)
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AR 2, it TOURE: 4% i) A R A’ 21-7
b b ¥, (%)
V= S dx = d s dv.
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A AT e Xt « JE Xy B B ES
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(1) ‘ﬂ(x-a)(y-mda‘st,z,s,,;

(2) “ﬁx-a)(y-ﬁ)da]s%’flf-
7. % D=[0,1]x[0,1],
e Y(x,y) ADPHEME,
fley) =4 4,

0, %i(x,)’) %]quiﬁﬁ}gnﬁna
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J(22 -3y o
0x ay

D

={LB+L+LA+.[@C+LE+I, +Lc+ffa}“’dx+0dy)
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(i) # D PHE R BOLH H A& LA
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(i) X D AE—ZBOL i L, fth & B0
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J’,}de + Qdy
SRR M EPETC K, Y B(x,y) fE D WA JLRUMER B(x,y) BeR % BNA
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=f P(s,y)ds = P(x + 6Ax,y) Ax,
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0x ay
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21, 120 244, M KA BEORUE (3) oz, F55 b, L SR A — AR [

L:x =acos f,y =asinf (0 <6 <2w),
ES)

xdy — ydx ™ 4’cos’ + a’sin’@ 20
fﬁ, =j0 . d(;:jo dg = 2.

2 2
L x +y a

2 P(x,y),Q(x,y) W2 1 21,12 @9 244, W i b AR kB nT & 31| —J0 ek $K
u(x,y):f P(x,y)dx + Q(x,y)dy
)

B(x,y)
= P(s,t)ds + Q(s,t)de

A(xg,¥9)

HA MR
du(x,y) = P(x,y)dx + Q(x,y)dy.
B — R B R R BT, B AR TR u(x,y) A Pdx+Qdy B9—1 R & ¥

W, J%[:ra P(x.0), Qe e D=Ix] EATISH 2} L0
S, H 20 = O 4 i S, R B (3o, 30) € D, T e
(s19) € DB 2120 o 8 558 ABC, th 2 3 | |
21.12, Agry)  Bx.y)

u(x,y>=j:0P<s,yo)ds +j;o<x,z>d: 5 :
J& P(x,y)dx + Q(x,y)dy B — 4> J5t ok %0 [W] 2, BB Al 21-20

£ AB'C,
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I%¥=-t+t—% ER

MxJ)sznayﬁb+JiQuwﬂm

it P(x,y)dx + Q(x,y)dy B— [ e& 2L
B4 2R oK
(2x+siny ) dx+(xcosy) dy
) — A~ 5L e B

fi# EHTaiy(Zx+sin y)= cos y=a—i(xcos y) R B (% ,5,)= (0,0) ,

u(x,y) = j 2sds + Jhxcostdt =x" + xsiny. 0
0

0

. NABMKARITE T th &R o
(1) i(x +y)0dx - (&% + ) dy , P LEBLA(1,1),B(3,2),C(2,5) ATNESN=FMAK, 5B
IE @ ;

(2) f (e'siny-my)dx + (ecosy—m)dy , P m HEH,AB A (a,0)F(0,0) B FE "+’ =
ax E¥IH L (a>0).

2. NAMARITTE T MEFRENFmmR.

(1) BF% : x=acos * t,y=asin 1,

(2) MAL: (£ +y") =a’ (2" -y").

30 UEM A5 L Ry V-u b AR R A ) e i D

fﬁms CLon s = 1,
Horbon £k L (50 228 J5 1)
A A

4. KFUHE 1= ﬁ[xms (n,x) +ycos (m,y)]ds ,Jerp L 43 [E A7 A CHR A B P 28 ,n D L 1Y)
SN TS 1),

5. BGHE F A B SR LK IR e :

(1,1)

(D) [ (x=y) (dx - dy);
(0,0)

(2) j (2xcos y — y’sin x)dx + (2ycos x — x’sin y) dy;
(0,0)

(1.2 yvdx — xd
<wj E ”y&na¥¥mm%%

@8 ydx + ydy

(4) [ T WA B R B
(1,0) '+y‘

(5)[ Ce(x)dx + g (y)dy 3o o(x) 0 (y) K ik Sk R

6. 3k Fbllﬁﬁ%ﬁﬁm)a%mﬁ.
(1) (9c2+2xy—y2 )dx+(x2—2xy—y2)dy;
(2) e'[e(x=y+2) +y]dx+e [ e (x—y) +1]dy;

(3) f( ,/x2+)-:) xdx+/( /1Z +}’2) _ydy,
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7. R 7ML B
LF(x,y)(ydx + xdy)

R TC K, T Tl pR B F (x,y) 00 I R T R A 2517

8. iHE & ES
fm[cp(y)e’ - myldx + [¢'(y)e" — m]dy,
b o(y) Fl @ (y) I 3% 82 bR B,AMB R 7 4% 45 A (%, ,y, ) LA B(x,,y,) AT (] BR 28, {0 5 FL 4 Bt AB

FBL A 2 1R /N R S i i AL
9. WRRES(u) HA — By % 2 5 50, 0E B XAl e i Bt ATk L, A

§f(x)')()‘dx +ady) = 0.

10. SRR B u(x,y) 7Eth 3 A MOER M L BrE ) XE D F B A — i i% 28 i 5 %0, Uk W

’u  du du
ﬂ( — + ﬁ) do = § T—(]S s
dx ady L on

D

ﬁm%%unme%m%ﬁmnmﬁm%ﬁ
§4 BN RS

— CERTHETEETHRLAK
1652 B I3 eh TR 8 T T A B SO fEIX I [0, b] RIESE x=p (1) 2
tA o AEE B A M @ BB b, HL (1) HESERT B,

jf<x>dx=ff<<p<x>>¢'<z>dz. (1)

a<B (B @' (1)>0) B} ,ic X=[a,b],Y=[a,B] , W X=¢(V),Y=¢"'(X). FIHIX 2L
T, (1) XA K

[ fde= [ sle)e (1) (2)
4 a>B (B @' (1)<0) B, (1) R[5 )

Lf(x)dx=—J’wil(lr)fw(t))(p'(t)dt- (3)
B4 (1) Sy s B0 L 3% 42 P fE , (2) S0 (3) AT 45— 5 i F TR

f\,f(x)dx=lef(<p(t)) o' (¢) |dt. (4)

FHEFATHE A X (4) )3 w5 5. Ve, Jeds T w51 2.

SIFE WA Tix=x(u,v),y=y(u,v) ¥ wo V11 L b 4% Bt i St il 28 P [ 9 1]
DB A — % — MBS ey V1T _E P XD, pR 2 (uyv) Sy (o) £ A W25 BAT— B
2 O B E T R BT 51 X
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M E=+—%5 ERH

Juw) =250 Lo (u0) < 4,
o(u,v)
W X 3, D ) i A
(D) = [[11(u,v) |dudv. (5)

iE TS y(u,0) £ A NWEA B2 WS 80 e, Xty (u,0) B —
B % SE R T BURF  IEBIfEA R § 9 4G .
BT TR—X—248,H J(u,v) =0, H1 TH A BHNRERN DN FTELA K
FRBOLH AL L, 283 Doy, i R4 L, B BOGH K.
Wik L, WSETRA
u=u(t), v=v(t) (ast<p).
BT Ly #BOGH BT w'(2) 0" () fE[ o, B] EEZERZA RAGE — A W W 5 5h, 78 3
ftb iy mi E#RIELE. A L,=T(L,) ,BTUA L, S EOT A
x=x(t) =x(u(t),v(t)),
y =y(t) =y(u(t),v(t))
HHE t N a 23 BB, XN T L, B9 IE 8], W AR 45 48 AR A XL, B P(x,y)=0
Q(x,y)=x,H

(a st <pB).

p(D) = § xdy = [x(0)y" (D)

=Jix(u(t),v(l))[z—iu'(t) +%v'(t) de. (6)
73—, 1E wo V-1
§ x(u, v)[——d +a—dv]

=;tjﬂx(u(t),v(t)) ——Xu'(t) +ﬂv'(l)] de, (7)

HPIESEASa5H ¢ N o 25| g B, XN F Ly 09 I1E J 1) 8 507 1) Br k& i
(6) B (7)X15 %
,L(D)=i§

Ly

x(u, v)[ Ydu + dv]

d
= 13€ x(u,v) —ydu + x(u,v) —ydv.
L ou ad

A v

A P(u,v)=x(u, v)— Q(u,v)=x(u, v)— LE wo -1 b E R A AR 5, 153 3

w(D) =¢ﬂ(ﬂ _"_P) duds,

- v

T B8y () B — B S8 A2 =20 b 290P 50, ) T
ouov ava ou ov

w(D) =iﬂJ(u,v)dudv.
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MHEHK (D) BRAEGH, M J(u,0)7EA EANTHES, BOLRBEE A EAES,
Fr LA

,;,(D):ﬂ'](u,v) | dudbs. 0

EE21.13 B f(x,y) EARAXE D BT, R Tix=x(u,v),y=y(u,v) ¥
wv Y- T8 1 #% B Ot 1 B Pl 2 BT [ A A PR DX 080 A — 0 — M A xy SF- 1T B A9 P X D,
PREL x(u,v) ,y(u,0) fE A WA RA —BrE S T 2 H e R EAT51X

J(u,) = Bl y)?éO, (u,v) € A,
a(u,v)
Il ﬂﬂx,y)dxdy = ﬂﬂx(u,v) oy (u,0)) | J(u,v) |dude.

UE FIHTZR MR A 73 AR n A/NIXIR A, FEAR R TAERTT, X3k Dt AR 0 3t 8¢ 23 A
n ANPNKI DA A, K D IR R w(A) Bep(D,) (i=1,2,-,n). f5| B & —HH
SHEER, A

w(D) = [[17Cu,0) |dudv = | (a,,2,) |u(4),
A
ﬁqj('-_"nﬁi) EA‘-(I:=1,2,'“,"«)-
/:‘(\fizx(ui’f)i)’ni=y(a1’i]i)’mIJ(§i91’i) eD (i=1,2,-,n). tE_E# o
[[rex.y) dedy o8R0

g= Zf(fu"’i)/v"(Di)

—Zf(x(u ,0,),y(8,,9,)) | J(7,,s,) |n(4,).

EXABHMAR A EATBRE f(2(u,0) ,y(u,0)) 1T (u,0) OB AL L pi 28 40 T
MIEESEPE AT, X A B E Ty 1A, LA, AV AHEE || T, || -0 B, X3 D A
MaE Ty:AD, Dy, D IRMIE | T, | L T%F. HHEE

ﬂf(x,y)dxdy = ﬂf(x(u,v) oy (u,w)) [ J(u,v) |dudo. g
BI1 K [[endady ,Forh Dl x=0,y=0,x+y=1 FF [ B (P 21-21).

BN THABEBRE, 4 u=voy,v=xty HHAEESR Tox=(ur),

y= (vmu) Bl

J(u,v) =

1
2
A THERT, XK D RS A i 21-22 fiR. Frbl
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M #E=t+—=5 ERH

He%dxdyz He% . ;—dudv = %J‘ldvf " du
A 0 -v

D

1 4 _e-—e
—2j0v(e—e Ydv = R 0

x+y=1

o

o 1 X

& 21-21 & 21-22

Bl2 KIMPRE Y =mx,y =nx MIHL y=ax,y =8 FJTHEH KX D & H
u(D) (0<m<n,0<a<B).

& Dy Y A3
//({{r y
p,(D):ﬂdxdy. S
AT RIACBUY X, 125 4t A e
u u
x=—, yY=—
¥ Y o x
B xy Pl B X D (B 21-23 iy B2 )
X E wo 1l FRHEIE X A=[m,n]x[a,B]. r 21-23
T
1
J(u,v) = B v =— >0, (u,v) €A,
1 _al @
v vz
Jir LA
p,(D):Hda =ﬂ%dudv
D Av
ot m 6a’'B’ .

Z. BRAFRTEZERS
B X 0 Sk ISR 1 — T 4, o B e BT S (7 4y ) SR T 4R
BARTE i

T:{"Z’C"s”’ 0<r< +»,0<6<2m (8)

y =rsin 6,

TETE AE K 2 fa] A0 AR 23 DX S AL ok B0 H A U, 28 6 T 1) R 20A T 51 5000
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cos @ —rsin @
J(r,8) = =r.
sin @ rcos @
y V]
o E ' F
2n-¢
€
B
DE
BI
c D
@] R r
(a) (b)
&K 21-24

25 HE AR AL FR AR T ro S E TR (0, R] x[0,2m ] A8 4 i xy - i b # [5 35%
D={(x,y) |2+ <R*|. fHX} B A J&— % — . 40, xy F-ii _EJE A 0(0,0) 5 rg FTH
F B4 r=0 HIX AL, x Bl E R B AAX R T ro Wi b PR EL CD R EF (8 21-24).
XY r=08f,J(r,0)=0, F M A R E R 2113 B 404 HE, RIDRE THEK
L.

IR 2114 B f(a,y) W22 B 21, 13 [ 5640, HZEHR AR ARAE#e (8) T 2y Fifi b
AHRAXIEE D Y5 ro i b X A X R, W] A% 7

ﬂf(x,y)dxdy = ﬂf( rcos @,rsin @) rdrdé. (9)

%D KBS (x,y) 17 +y" <R} A g r6 V-1 EAIE X [0,R]x[0,27].
B D, HIERIF| (x,y) 10<e’ <2 +y" <R | PR E PO N e KHTEBB'A'ART 51 X
B 21-24(a)), M FEAS 3 (8) F,D, Xt R F r0 Vi L HE X A, =[&,R] x
[0,2m-&] (& 21-24(b)). HIRAFREH(8)7E D, 5 A, Z[A] & —xt—4H, H1E A,
EREATIIR J(r,0)>0. FRbEH21. 13,4

Hf(x,y)dxdy = ﬂf( rcos @,rsin @) rdrdé.
D, A,

Hhfx, ) EAERAE D EAR,TE EXF L 60, BIFF
ﬂf(x,y)dxdy = ﬂf( rcos @,rsin @) rdrdé.

2D A R X, WBUR 98 K R RS0, 48 D &R Dy=1{ (x,y) 12+
y'<R'| N, HTE D, € LR
Fa,5) ={f(x,y), (x,y) e D,
0, (x,y) ¢ D.
PR F(x,y) 1E D, WEZTEA PR BOL I h 28 LBl Wr, Bk, X ek 80F (x,y) , H
AR A7
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M E£=+—% ERH

ﬂF(x,y)dxdy = ﬂF(rcos 6,rsin @) rdrde,
D A

Hep Ay b r Pl ERHIEXEI0,RIx[0,27]. BIeRE F(x,y) B95E S, 873 (9)X. O
HE R 21. 14 B3|, R A PR B —FE R, B AR & F A B A B 45 4, 8 2 4
“TFRHoT” dxdy # %, rdrdé.
T H ERTER AR R T T BB R
() HFR O0eD, Hay FHIEHEX=KHEDWAAEZLTHA(H
21-25) 0| A 5 R] KR,
r(@)<r<r,(0), a<O0<p,

TRA
r2(6)

ﬂf(x,y)dxdy = fdej f(rcos @,rsin 8) rdr. (10)

(8
B, & vy Fild ERE r=H¥85 D WARZELZALTHA (K 21-26), 0 A
CIF-% N
0,(r) <0<6,(r), r,<r<r,,

Fir LA

6,(r)

2 6,(r)
Hf(x,y)dxdy =j rdr f(rcos @,rsin 0)dé. (11)
D n

r=ry(6)

Al 21-25 A 21-26

(i) #FIESEHR D NS (E 21-27) ,D B R WA R r=r(60) 0] A A] £
iy
O0<r<r(g), 0<6<22mw

Fiir LA
27 r(8)
Hf(x,y)dxdy:f d0f f(rcos @,rsin @) rdr. (12)

(iii) A& O 76 D Wh F b (E21-28) 0l A K
O0sr=<r(f), a<0<p,

TR
ﬂf(x,y)dxdy = Jid@f;mf( rcos @,rsin @) rdr. (13)
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r=r@)

D r=r(0)

&l 21-27 & 21-28
B3 itH
1=ﬂ’d70"
I =7

Hd D KA 2+ <.
B HmTFESA DA HHE(2)X A

d 2w 1
[I\/l_:f_yﬁfo dafoJli—ﬁdr

= f: [-/1=7] | \d6= J:ﬂd0=2'rr. 0
Bl 4 SKRERIK 2 +y +2 <R BB K «*+y° =Rx Ff
FTF AR (PR g = e (Viviani) 4K).
& R SLR X R (A 21-29) , AT R EK
W TE S — EPBR N 3 A R BUS SRR LA 4, B4 BT oK A7 1 /Y
(R B TE5E — PR P9 S A 2 — A it TOAE K, R R xy
FEA oy =0 fl x”+y" < Re BB E 09 X 38, il 04 7
A

z=+/R*-x*-y".
Fr BA

V=4ﬂ'«/R2 -2 -y do,
Hh D={(x,y) ly=0,x"+y" <Rx} (E21-30). Atk AbrdE, m(13)X,4

—} Rcos
V:4I df)f ox/Rz—rzrdr
0 0

y

r=Rcos 6

=—:—R"Jj(l —sin’B)d0=%R3(%—%). D

0 OU )
G5 Ei= He“""z’da,y;q:uﬁhﬁxuy’sRZ.

D

A 21-30
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Il #=+t—% ERH

BRI RS, AR (12) A
szz“d()f:re"zdr:w(l — gy, 0
] S A0, R B A R, T PR P AR R T BB SHOT
Y (o dy L, LTI AR REAE [ " dy 2% 10D % B R
S A A 1, FRATI A T B T 0 SO A A e

T:{x=arcost9, 0<r<+mo, 0<6<2m,
¥y =brsin 9,
HitE B
I(r,g) = |20 0 e 0‘2 “r
bsin 6 brcos 6

Xt AR AR RS et A 5 B 21, 14 AH A B X LR FEBEGR T

Bl 6 SRMFERIA
iz— +y—2 +é <1
a b ¢
A .

B O FRYE ERAR AR B VRS — EP RIS A B 8 A, X — R R 2=

. 1--22——2—2mmﬂ={<x,y>

0<y<b /1_x_2,o<x<a}wrs§a@annﬁ$m,am
a

2 2
Y

V=_8|c /1 —x—z——dxdy.
JII @ b2

BT X AR bR A e, 1 F z=c/1-r" W
V=8J’Zd0J’lc«/l - r* abrdr

% ! 3 41T
=8abcj d0f ry1l —ridr= —3—abc. 0
0 0

W g=b=c=R ﬂt,i&%ﬂﬁﬂ’ﬂ‘“ﬂw%ﬂm

1. X85 Hf(x,y)dxdy HRORLIRERHEETREFRIAFHR KRS

(1) 3D ABEFER <"+’ <b’ ,y=0 FIHENXE;
(2) D={(x,y) 12+’ <y,x=0};

(3) D={ (x,y) 10<x<1,0<x+y<l1}.

2. ARAFRITE T 5.

(1) ﬂsin Vi + Y dady, Eh D = {(x,y) | w° < % +y2 < 47’}

D
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(2) H(x +y)dady, BP D = {(x,y) | & +y’ < x +y};

(3) HI xy | dedy, Hh D AEE x° +y° < o,

D

(4) [Ir (2 + ») dudy, b D HEE S +5* < R
3 ETFIRADIAFER w5, RETUHRKARS

2 2
(1) J’odjcfI flx,y)dy, B u =x+y,0 = x -y,

(2) Hf(x,y)dxdy,ﬁ’#' D = {(x,y) IJ; +fy S«/a—,x =0,y =0},% x = ucos’ v,y = usin’ v;

[(xyy) lx+y<aux=0,y=0},Bx+y = u,y = un.

u)puqmm%ﬁ¢o
4 REBYTH,TETIRS.

(l)ﬂ(x+y)sin(x-—y)dxdy,D= [(2,9) 1 0<z+y<m,0<z-y<m};
D

e
(2) ﬂe“‘dxdy,l) ={(x,y) lx+y<1,x=0,y=0}.

D
5. KB T3 dh @mprEE ik vV A9 {kFD .
(1) VEH z=x"+y" 0 z=x+y FRE H1&;

2 2 2 2
u)v%m®m£=%+%mzn%+%m@mzw.
6. Kb ToIdh&FEGTEERER.

(1) x+y=a,x+y=b,y=ax,y=Bx (0<a<b,0<a<p) ;
2

2 2
x Y
2) (Geg) =<+

(3) (2°+y")?=2d° (2 -y*) (x*+y*=d®).

7. % flx,y) DESLEE, B f(x,y)=f(y,x). k8
I;dxj;f(x,y)dy . j;dxj;f(l =T il

8. WIEEYTH, LTI _EMRMPALER.

(1) [/ /o + 57 ) dudy b D AEHE R +5* < 1,

(2) [/ /o + 5 ) dxdy fb D = {(x3) | [y|< [x]s 2] < 1}
D

(3) [[flx + y)dedy, 0 D = { (x:9) | [x]+ |y|< 1}
D

(4) ﬂf(xy)dxdy,ﬁqj D = {(x,y) |x <y <4x,l <zxy<2}.
D
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I #=+t—% ERH

§5 =@ B »

—. ZERTIHME
KMUTFHE BRI, R DB VIR M BT & =F R R

BRECH f(x,y,2) , 0 TK meﬁ,&fl]?ﬂ VAarEUS n AS/DRV, Ve Ve FEFAS D
H® vV, J:ﬁﬂfl—ﬁ(fn’fln{ ),

M = lim Zf(f ¢ AV,

17| —o0
HEof AV, RNV BRI T | = max |V, B FAR
By, 2) RS XUAE = 4% 1) TSR AR AR 41 7 P [, VD R B e

ﬂcfﬁmmmﬂﬁmﬂmm TRV, BV R ANV, V,, -V, 38 V, 8
BN AV(i=1,2,,n), || T|| = max |V, AR} GV, PR — 5(5 Misbi) s
YER 5 F

Zf(f s 1L AV

EX1 & flx,y, z)%]%)(l‘f s RIEBRMAERAXSE V ERRE,J 2
—PNHERE. EMEANIER e, SAFERE—ER S, (X T VHIEM2HE T, L E
| T <6,J& F4r& T WA B MEE
' Zf(f.-,nn{.-)AV.- - ]| <e,
WA f(x,y,2)FEV LRI, BT FRNRE f(x,y,2) £V ER=FRS,icE
J =ﬂff(x,y,z)dv B J =ﬂIf(x,y,z)dxdydz,

Hop f(x,y,2) RABREAR ,x,y,: FARSETE, VIR XHE.

% f(x,y,z) =1H, ﬂ[dvzmmuea Vi L

ZEMRSRAES _EASHNOATRAEMAEXRER(ZH §1) , XBEA——H
ART.HWm,EUTF _ERSE

(i) ARAXE V EK &SRB nl B

(il) WRAFRAXE V ERAFRE S (x,y,2) BEIK A EREARE ST HER
(AT 2T % 1w AR AR R A2 SCO) iy ifT b, 0 f (e, y,2) £ V B TR

VK =ZERDPHRRRS
EI21.15 FHERE(x,y,2) FER TR V="[a,b]x[c,d]x[e,h] LI =FHRN1F

O© #FATHB I AL F@HBAYTREAERG S EALTELATRERGBE. 5B EMNEBREV
8 R R o E AR, ARIER S KL TRk AR,
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fE, HXH{EE (x,y) e D=[a,b]x[c,d],g(x,y)= ff(x,y,Z)dz ﬁﬁ:,ﬂlﬂfﬂﬁﬂg(x,y)dxdy

ﬁ!&ﬁ& ,.H-
Mf(x,y,z)dxdydz =dedyjf(x,y,z)dz. (1)

iE AFAT TR PR FEESS T, EE VaRA RSN~/ ITE
Va=[x % 1%x[y,,71x[2.,,2].
WM, m R f(x,y,2) TV, LB E# R T #A. WL R
(&.m;) €[22, 1x[ 5,51,

m, Az, < j f(€vm;,2)dz < MyAs,.
BT 47 kAT A
S [ tem i = [ fen = eleim)
"
D mubAxAyAz, < 3 g(€,m,) AxAy; < Y My AxAy Az, (2)
AR T TR LA th/Cey,2) VLR % | T —0 b , F A0

5 EMEAHFE AR, BT A (2) X418 g(x,y) KT D IR T B HL RS 7> FIK T F
5 EMAAHERE. BE21.4 F g(x,y)ED LA H

ﬂg(x,)’)dxd)’=ﬂIf(x,y,z)dxdydz. O

#it #HV={(x,y,2) 1 (%,y) €D,z (x,y) <z<z,(x,y)} Cla,b]x[c,d]x[e,
R, Hd D Ry VIE Oxy Vil ERIBE 2, (x,y),2,(x,y) & D EHEZRE, B
flx,y,2)TEV E=EFERAHFE, B EE(x,y) €D,

zp(x,y)

G(x,y) =j f(x,y,z)dz

5(x,y)
IRAFTE , B4 ﬂ(:(x,y)dxdy e, B

2(1.

y)
fx,y,2)dz (3)

1(x,y)

ny(x,y,z)dxdydz = J'J'c(x,y)dxdy = JDIdxdyJ’z

(WE 21-31).
. . _(f(xy,2), (x,y,2) €V,
i Exm,y,z)-{m pld-Av
h] % F(x,y,z) @3 21. 15, W&

JUf(x,y,z)dxdydz = ﬂ]F(x,y,z)dxdydz
v Vo

Hep Vo=[a,b]x[c,d]x[e,

= ﬂ dxdyIjF(x,y,z)dz

[a,b]x[e,d]

z5(x,y)
=ﬂdxdyf f(x,y,z)dz g
D 3 (x,y)
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M #£=+—% ERH

L y=x

P

X

B 21-31 B 21-32

&1 _i_%:m'dxdydz Hep Vi FElHa=1,x=2,2=0,y=x 5z =y fir il X B ( W,

& 21 - 32)
M O RVExy FEHEBERID WM V=1{(x,y,2) Iz, (x,y) Szs<z(x,y),
(x,y) eD} , P D={(x,y) 10<y<x,1 <x<2| R x BXH,z(x,y)=0,z,(x,y)=y.

TR
mdxdydz ﬂ] d j;x d+zy

= H T, yzdxdy = fldxj; x—zyiyyz

D
1 2

2
"f. - 1n 2d

—

=—1In 2. g

(3]

B2 G [0 40 ) dudydz Stk v 7 gt = e TR i
5 2= 1 H 0 KB

A AT ) z=vx2+y2 SV AE xy il BB D=1{(x,y) |x2+y2<l},
Zl(x,}’)= Vx2+y2 ,zz(x,}’)= l,?‘%

1
24y dxdydz = [[dxd ¥ 497
ﬂ](x + 5y + z)dxdydz lgxyj ‘znz(x +y +2z)dz
ﬂ(x +J’)(] —vx +}’ )dxdy+—ﬂ 1—(x +y)]dxdy

=I0 dajorz(l —r)rdr +7J'0 dOJO(l - ) rdr

™ ow _ =

= E + 7 = '23 D
ZRAUS M AT 45 B LA T S BN HE L.
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B 2116 #H KM f(x,y, ) FERITA V=[a,b]x[c,d]x[e,h] LI =FBU {7

te, BXHEfT ze [e,h], T B
1(2) = [[f(x,y,2) dudy
Fete St D=[a,b]x e d] UBGY
Ifdzﬂf(x,y,z)dxdy
HAE7E , H ]

mf(x,y,z) dxdydz = J’fdzﬂf(x,y,z)dxdy.

it #VClab]xle,d]xleh] M (x,y,2) B V LI = TRUMAAE  AXHE
BEEM e le, h], BA ¢ (2) = [xy,)dedy 42, Jorb D, T

[(x,9) | (x,5,2) € VI, muj o(2)dz f71E, H

(W 21-33).

EORRUF R U B R o BB 1 LA A R, X
SEFR 21,15 FUEHE 21, 16 K A0 F 45 ) Jr ikt m] AL
o] b A e . AE E B 21015 OHLHES b B KON A
AR —& o (WE 21-31) 5% (KR m ) X828 D, H Kk
E TFHmE SN z=2,(x,y) ,2=2,(x,y) ,(x,y) e D. ZEF 4
FARLF AL R Jext z it x,y BRI TEX (e~ ). fEE
21,16 KM BB KM A F VA7l z=e,
z=hZ A1 LR (UL 21-33) , 13 B T 2 Bl i AR AR 4 X3
FrAg #0E 0 D,. sb it = 5 B4 AH N 55 b ok S Xt &,y A8 B 7EOF

Mf(x,y,z)dxdydz = J':I(p(z)dz = dezﬂf(x,y,z)dxdy.

&l 21-33

WX D, EigE —EHBRD, HXze (e, h S RERDPEA(EZ/G—). BEKAH

— T B AT AR 4 52 B i) 8 e B 23 DX R 5 4 B R R0 A i DA ik

B3 oK

xz )’2 22
I= = + — + = | dxdydz,
aZ bz 02

v

2 2
z

o VR BR A -j‘:—z+%+c—2<1.
B mT

2
v

2 a 2
4 : Ve

2 2
% Y z
- 2 o, 1 £
Il m a2 dxdydz + ﬂ]' bz dxdy(z + ﬂj c2 dxdydz,



BRI A
x =\ = el 1 -
“W‘ -5 (J‘ -5 =1 -3
T i
x _ (" mbe s A 4
ﬂvj-?dxdydz =7 x (1 - ) dx = ls"rrabc
[] B W] 15
ﬂ}idxdydz = i‘rrabc midxdydz = i"rrabc
Iy 15 ) & 15T
B LA
1=3(14—511'abc) =%’n’abc. D
T A E B 21 16 By HER TR B 1
Bl 1P V=1 (x,y,2) [1<2<2,(y,2) eD,} & =
D ={(y,z) |0<sy<=x,0<z<y| (WK 21-34).
dxdydz dydz
ﬂIx +y j ﬂ-x +y
dz
_jdxf dyfo xz +y2 7 3

d
j J’oxy+yy =%

=. =ZERNTE

N E R — B SRR ) = H AR I 2 A2 B S RE R T3 O (8.

B Tix=x(u,v,w) ,y=y(u,v,w),z=2(u,v,w) , & vow %5 [&] F #) XK V' — 3t
—‘ﬂﬂﬂkﬁﬁ xyzﬁl‘ﬂ¢mgjﬁ V,#i&%ﬁ x(u,v,w) ,Y(U,U,w) ,Z(U,",w)&EﬂV]B(J—F)/I\

i FBAE V' NS H e BT X

ox ox ox
ou oJv ow
J(u,o,w)= |2 %
Ju oJv OJw
0z 0z 0z
Ju oJv OJw

#0, (u,o,w) € V.

FRE ZHERS O —FE, T LOEM HA R §9 b8 — | KUK J5 %) BL

THEf=FE R A
JHf(x,y,z)dxdydz

= mf(x(u,v,w) yy(u,o,w) z(u,v,w)) | J(u,v,w) |[dudvdw,

(4)
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H f(x,y,2) 7 V BT
FEA LA E AR A
I HEALRER

< 2,

x=rcos ), 0<r <+ oo,
T:{y:rsin 6, 0<#@

Z =2, -—® <z <+ x™.

BT T ek 875

cos@ -—-rsinf O
J(r,0,z) = |sin@® rcos® O|=r,
0 0 1
i (4) X, =FER WA E LR T AN
Mf(x,y,z)dxdydz =ﬂIf( rcos @,rsin 0,z) rdrdfdz, (5)
Vv v

XHE VO VAR AR T B 4.

SR AL bR AR — A AR AR HOIE R R — X — /9, I H Y r=08F,J(r,0,2)=0,
AT ATIERA (5) L.

FERE AR R r=H 8, 0="% %, 2= 5BV m 58 V'Ef, 25 7E xyz B
MR AR r=HBOZ LA 2 Bk OB B A 18, 0= % BUR T 2 S E T i, 2= H R R
HT 2 e F (& 21-35).

FAREHEN AR AR = F A Gl R VAE xy S EREE X D, B Y

V=1{(x,y,2) |z,(x,y) < z < z,(x,y) ,(x,y) € D}
mf,

25(x,5)
ﬂlf(x,y,z)dxdydz:ﬂdxdyf f(x,y,z)dz,
v D 7 (x,y)

Horp Z 8 B30 4 L AR AR AR L
B4 it®
ﬂ]’(x2 + 5 ) dxdydz,

Hep VRBME 2(x"+y" )=z 55 2=4 Jg F 1 49 X 35K (A 21-36).
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M E=+—5 ERH

B VAE xy VIl EABUE X D Ry 2% 4y <2 4k A bR AR, KB VIR R
Vi=1{(r,0,2) 12 <z2<4,0<r<42,0<6<2nl.
Priim s (5) A

Jﬂ(x +y ) dxdydz ﬂfr drdédz

f deffdrfzzr dz-——. 0

2. BRAHRTER
x=rsingcos §, O0<r <+ o,
T:{y =rsingsinf, 0<¢p<m,
z =rcos ¢, 0<6=<2m.
iy
sin gcos @ rcos gpcos # — rsin gsin 0
J(r,9,0) =|sin psin @ rcos psin §  rsin gcos O
cos @ — rsin @ 0
=r’sin @,

Yo [0, 7] EERERS ,sin =0, BT ATERR AR H T, #&AK (4) , ZEH A9k
o

Mf(x,y,z)dxdydz
v

= ﬂIf( rsin @cos ,rsin @sin @,rcos ¢)r’sin @drdedd, (6)
L

XHE VR VIERBIRAE S T T H A

KA, BRAAR AR I AR — X — 8, I HY r=05 =0 & = i,/ (r,9,0)=0.
EHFATUIER AT LLIER] (6) A ar.

TERRAAR R =W 8, o=, 0= B F-m 7r & V', 25 7E xyz HA A
PRZ R r = RO AR R R O B ERTE , @ = 3 BOR AR AU TR (2 Bl O 0 il O [
I, 0= "% Bk 2 fh 7 i (B 21-37).

FERRABIRR T, M X VRS

V' ={(r,0,0) | ri(¢,0) <sr<r(g,0),0,(0) <¢<¢,(0),0 <O<80,|
Bf, (6) X alfkh B4
mf(x,y,z)dxdydz

2(9.0)

@ (8)
=j def dcpf f(rsin @cos @,rsin @sin @,rcos @)r’sin @dr. (7)
6, e1(6)

n(e.0)

Bl 5 Kb 2= /2" +y” cot B FIERIK 2° +y" +(2-a)” <a’ I #fl i€ B9 LKA
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(F121-38) Jtf e (0,7) fla (>0) HHH.

& 21-37 &l 21-38

R AERRAARAER T BRI R 2" +)" +(2-a) " =a” AT RIRR r=2acos o, HE i /7 72

z=,/x*+y’ cot B W[ KR ¢=B. H It
Vi=1{(r,0,0) 1 0 <r<2acos 9,0 <o <p,0<86<2m|.
HAR(T)RKG VKRR

2w 2acos ¢ 5 4 3 4
de:j dOJgdqu' r'sin ¢ dr =—ma (1-cos” B). O
Y 0 0 0 3

B Lok S 28 (9 P FR AR Ak, T B AT P2 — AN, HE— 2B 150 B e AR 4R B R
B0 AR 93 DX SR ) 4 A R 32 % L A AR (] ) 7 .

Bl6 ski= ﬂfzdxdydz,KFP vma"—z +%§— +52— <15z>0FLKHE.
B AR SCERAR RS

x = arsin ¢ cos 6,
T:[y = brsin ¢ sin 6,

z =crcos @,

F & J=aber’sin @. 7E LR XERABAREH T,V INIE S H
Vi=1{(r,e,0) 1 0<r< 1,0$¢S%,0$0$2ﬂ}.

mAR(T) A

ﬂIzdxdydz =Mabc2r35in ¢ cos @drdedd

v V'

2w = 1
=f dBJ2 dcpj abc’r’sin ¢ cos ¢ dr
0 0 0

wabc’ (7 . mwabc’
= J' sin ¢ cos @dg = 1
0
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Hl #=t—% ERH

(1) JH(xy+zz)dxdydz,§¢' V=[-2,5]x[-3,3] x[0,1];
!

L. HETFHRD

(2) Jﬂxcos ycos zdxdydz, Hp V = [0,1] x [0,%] X [0,%.] :

dxdyd
3 S e VRl +y 4= | SENSRERE AN

(1 +x+y+2)
(4) mycos (x+z)dxdydz, HP VEBHy =Jx,y =0,z = 0Rx+2z = %Fﬁ@ﬁi&'\)[ztﬁ.
2. HBETIRRBAPHINF

(1) fod"fo [ flaya) da;

1 1 124y?
(2) jodxfodyfo flx,y,z)dz.
. HETH=ZFMHERRIS.
(1) -mrzzdxdydz,ﬁqﬂ Viix +y +2 <7 fx +9 +2 <2z AR,

/_2
(2)fdxf dyf - Adz.
4. FIAESQOLIRTHR,ITHE T8 bt Fr B AL B0 1K AR .
(1) z=2"+y" ,2=2(2"+y") ,y=2,y=2";

2 2
(2) (%+%) +(%) =1 (220,y20,220,a>0,b>0,c>0).

5. MBI A+ 4 <20 LR AN TEETFRSTLIRRESNEE, KiZRENHE.

6. AFBHEIR 21. 16 R HIE®.

7. % V:{(x,y,z) e

2 2
FrrrE< TR

§6 HIBIL AN H]

FAUS (4 L FH B3 AT 180 B2 2 £ AT T A SR 25 () S7 AR i 1A B B 2 T] 4 4 1 Sk A ik L
P2 LA EAE LRI 15 0 27 T i B 15 .
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—. HEAER

W D Ryl K iAW A R X, BB (x,y) 7 D EHAESN— T80, 1)

e R
z=f(x,y),(x,y) € D

B e i S ) AR

JTESCH T S B AL XX DAESE T, B D
S n AN o (i=1,2, 0, n) . BRE X AN 43 F A B b
¥oedtim S W n AN/ S (21,2, ,0). FEBA S,
FAER—S M, X — SV 7, 3 E 7 b
B —/NR A ER A S S 7 xy Fill EREBCEEE o),
e 21-39 FioR. BLEES M, B, - Y1-Fm A, 408/ ith
R S, AT || T || e /bt , B

AS = ZAS ZAA
XH AS,AS, AA Sy R RN HNE S, ANE RS NP A, AL BT | T —
0 B, "I A ZAA-' RIBRFRAED S Ay .

BUAE #5 B8 bR 45 by f) o T oD AR A R o i 7 oy o i ARG T 5K
EAWR A, WE . b T o, 59 ) B S FE R M (&,m,, 8 B
W ICES  fER Ay,

1

JU+E ) +f(Em)
B W A, 16 xy Vi F ORI N o, BT

Ao
=1 +f2(&,m) +f(&,m,) Ao,

| cos y

ICOS Y | =

AA, =

HU, B T Ak

> M= 3 1+ f1(Em) + £ (&m) Ao,

REGRE/14/2(x,y) +f, (x,y) FEH RAKE D ERBUMAL. FRY | T —0 8,5
x|

AS = lim ZJI +f2(€0m) +£(&m) Ao,

T —

=[VT 7y + 71y dady o
57
45 = lim Z — = dxd/y\ ; (2)
- £ [ cos | b | cos(m,z) |

o cos(myz) o 1 T G 3 1 Bk m 15 2 0 OE o S £ 0 4 2%
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Bl 1 SREHE 2= /2" +y" TERAEK o +y° < IE— 32 Y 17 AL

& AR A (1),
AS:JIJI +z +z§dxdy,
Horh D2 &' +y" <x. PRl 0 2K

=z +y,
54
x %
z, = , Z, = :
x2+y2 /x2+yz
P it
2
J1 +z + 2 1+ +2y - =42,
x +_’)’ x +y
BT LA

AS = ﬂﬁdxdy =J2AD =*/—§ﬂ.

FE B E AR S B o, B R IROT 1k 4 5 T T ) e B
% F 7 R Uk .
B2 B it N 2R R T AR
y=f(x), xela,b] (f(x)>0),
SRAE : M £ 58 « b e i — JA 45 21 i fie 5% ih 1 (9 il BUN

s:zwff(x) J1 + (%) dw.

T T RN 2=/ (x) -y
_Sfx) -y
YO I L Py

T If2(x) +f*(2)f*(x)
14z +2° = ’
il £l

S = Zf JJ \/f(x) +f(x)f (%) g,
~f(x) f(x)

b (x) x)
=4de ) m (f(};))

=4fif(x) dej

T

0,/1 —tz
b
=2’n'jf(x) V1 + (%) dx.
GBS SRR

x = x(u,v),y = y(u,v),z = z(u,v), (u,v) € D'
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e, K x(u,v),y(u,v),z2(u,0)E D' FHEESEN—NKRTEH,H

a(x,y) a(y,z) d(z,x)
alu,v)’ alu,v)’ a(u,v)

FEDH-ADAETE WM S 7E A (x,y,2) ML TT BN

(a(y.z) 3(z,x) a(x,y))
a(u,v) a(u,v) g(u,v) ’

Bz B g M B R 5% 4 X E R
a(x,y)
Icos(n/,\Z) | = T, T aa((“’”)) ) ( NG
Y,z Z,x da(x,y
\/(a(u,v)) +(6(u,v)) +(a(u,v))
a(x,y)
= d(u,v)
J(x: +y: +zi)(xf +y§ +z§) - (x,x, +y,7, +z“zl,)2
_|9(x,y) 1 (4)
a(uw) | /EC-F
Hrep
E = xi +y,2‘ +zi,
F=xx +yy, +2z2,
G=x+y +2.
525D ot x (2) f Btk =) =y ) A
d(u,v)
AS = +dxdy
b | cos(m,z) |
1 ‘a(x,y)
= dudv.
| cos( n/,\z) | d(u,v)
M (4), BB HSh 58 3) R hmmRaX: z
AS = H JEG = F* dudb. (5)

B 3 SRER I P A% A 2R P Ak 22 2k 2 ) Y il e o AR (P
21-40 AR ).
R srEkm RN
x = Rcos ycos ¢,
¥ = Rcos ysin ¢,
z = Rsin ¢,

S R IRAE A KBRS o, <p<g,.0, <U<u, B =t 21-2
AT T

E=x, +y, +2, = R,

F =0, G = R’cos’ ¢,
fir LA

VEG - F* = R’cos ¢.
B 23 (5) BIA5 B oK il i i i AR
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Il #=t—% ERH

AS = Fd¢f’R’cos Ydy = R(@, - ¢,) (sin ¢, - sin ¢, ). 0
@) L
TSR IMKE , AT HIMANEFTEMW K ERSBEMORKBE TR MOHREERE L. HEES
KAt mNELZEEORBR, ELSE IR MNERE T T o 0B ER k& X2 i X
(Schwarz) 8 26 4 — 4> 55 156 B X BE B 58 S 35 R AN AT AT . X I 32 3 AT 2 LA 6 0 302 o i 02
(IR EFFRR(UBR P EHBR)PFAL =6 —nM).

=. B

BV IRREEREON p(x,y,2) ISP p(x,y,2) £V EELE KRGV H B
MAR A EX VAES BRI TR T8 THE /R v, EAER—8(&,9.,0), TR
IR v, R AT Lhp (€, m,,¢0) Ao, B, A8 B —/NRBEFEEPEE 0,,0)

A B B, B R AT X n AN B B FROR R R, dh T 5 AR A L AR AR
AEW|

= s Ya P n <
Zp(f.-,'flnfx)Av.- Zp(gi’ni9£i)Avi Zp(fn"’.v{.')Avi

H | T —0 &, AR A ARMIL %, 7, .2, FIRIR 2,5,z 2 X0 VR BLLA4R, B

Zlfip(fn"ln{.-)A”.- Zmp(f.,ﬂ.,{.)Av. Zgip(f.,"l.vf.)A”.-

x_’l

’

xp(x,y,z)dV yp(x,y,z)dV zp(x,y,z)dV
rirow  frson |

;—_- E:

e ¥z ; :
p(x,y,z)dV p(x,y,z)dV p(x,y,z)dV
I I I

LYE VBB ISR p O Kt A

_ 1 _ 1 _ 1
x=ﬁ/ﬂ]’xdl/, y=ﬁjﬂydv, z=ﬁjﬂde,
XH AV R VKL
B R AE AT LA B, B A R p(x,y) B9F EEAR D 5O AL AR 2

ﬂxp(x,y)da ﬂyp(x,y)dtf
o ﬂp(x,y)d(r’ & ﬂ’p(x,y)da'.

D D

LV AR D RSy, B p S Bt WA

fzﬁﬂ'xda, }7=K15ﬂydo',
X B AD O i AR D TR
Bl 4 SRR ST b R A Y RO
MR SRR A A5

2 2 2
x z<]
;2 t +cz\

Fn. HAFRPER x=0,y=0. 3Xth p N H 8, BT A

S
o[
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ﬂIpzd V ﬂ]’zdxdydz
— Vv v
Z= = ;

Jde vV %Trabc

M §5 %6 15

_ 3¢

i=g g
=. &iRE

Ji s A X T4 LR SR R A A R m R A 55 3h 1 BBE RS r 97
AR ED J=mr.

BAEVHEZ BIPE V 5 sk a8 AR RS —Berh ik 8 VEE
B on AU U BT R AR S U R i 7 10K A8 V B e sh Bt .

Wp(x,y,z) HERBIYE V) EE AR, ETEV s X VIESHEI TR T
T H/‘Jﬁ_'/J\j% v; L{fﬂy—,ﬁ(fun;,{,‘) 93:% v; %)ﬁ%ﬂLj P(f;,ﬂ,‘,{;)A”i j&{u%{ﬁ-
HUREFRE,mE) =12, n MV B, B R X T« 80 5% sh 16 &2 )2

-lx,, = Z (7)(2 + J.Z)P(&ﬂln{.-)Av.-
5 T -0 B, ERBUH R LER IR VXEF x 105 S0 L
J. =JH(y2 +zz)p(x,y,z)dV.

KPIT 1A VT y B 2 Sl s it 2 B

J, = ﬂ]'(z2 +x )p(x,y,z)dV,

Jo= [ 4 ety av.
[A] B, P4k V T AL bR A & sh A8t iR 4 5 ok
" =ﬂIzzp(x,y,z)dV,

Vv

I = mxzp(x,y,Z)dV,

& =ﬂfy2p(x,y,Z)dV.
ElﬂzJﬁ%&@%@ﬁ?@%ﬁﬁ?éﬁ%B@%ﬁ]‘lﬁ%:
J, =ﬂyzp(x,y)d0, J, =ﬂxzp(x,y)d0
VA K j i
Ji = [P yIpta ) de,

D

XL s, r(x,y) A D H (e, y) B LIRS PR AL
B S SKREESIHBER D X F 3 BT B FF i oo B i B S 15 (18121 -41).
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& WHEHDNA
Rl <x* +y <R,

HIER p, W D AUE— 1 (x,y) SEAMBE BV R« +y". TR s

J =J’)Ip(x2 + yl)da- =pf:"d0j:,3dr

_TP pa _pdy_m 2 2
=T2(RY - RY) = 5(R; + R,
Hoh m Sy [ 360 a
Bl 6 SKR¥SIEE D X FH RN R (K 21-42).
B OB DN+ <R VEER p, KM T y MM A BT D NE— &
(x,9)5 y WA BE R Ry 1x K

J= ﬂpxzda' =pf:“d0f:(rcos 0)’rdr
D

2

™ R
— pf cos’ 0d0j rdr
0 0

4
pmR 1 2
= =—mR
4 4

b m 15 £ /9 5 Bt a

B 21-41 [ 21-42

B 7 BEREEROKI RS BRC Y B S L, SR B T U 1 B B 15 A

R OB AER '+ 7 <R KR, HIERBON bV +y +27 X H kR
R VP17 RN o= R ERR XS T 11 2= R 5% gh 8

J= kﬂ]'«/xz +y +2z (R - x)’dxdydz
/
27 s R
= kjo d0j0d¢J0(R — rsin @cos 0)’r’sin @dr
2 R ™ 2w R w
= kRzJ’ dOJ- radrf sin pdep - 2ka cos Bdef r4drf sin” pde +
0 0 0 0 0 0
2w R L
kj coszﬂdOJ rsdrj sin® pde
0 0 0

= lg—llmR". g
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M. 5lAh

REBEA p(x,y,2) SRS SLARSER 1B A #9517,
BEARBIR R (E,m,0), VP RBRIRA (x,y,2) 2R, BAMEHABOTHERK V3t A
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( )=(.’T(uovvo))_l[ )=( )[ ]
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= 2 ﬂ |J(u,v) ’dudeMZl‘L(I’i, NA)—0 (||T,|| —0).

=170,

FRENG R

n(D)

lim Zp,(T(l)) llm Zﬂ"](u v)'dudv

I Tpll —0 I Tall

ﬂ'](u,v) |dudv.
a

$4HWIER 0 J,(x,y)= "a’g” ; BT T, AR D, T(I) A8 A A

X BB EERH T (u] o)) eI}, 15

w1 =u(T(TUD)) < [ [o(x,y) | dxdy
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ggﬂaﬁﬁﬂtmm"‘”; j(‘y; j(‘”)q:@yﬁ ArRETE.
13 it [[ds, 30h S e (7 22-2) 10— W4
‘ X = ucos v,
S: {y = usinv, (u,v) e D,
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5 D

ﬂRdxdy = iﬂR(x(u,v) ,y(u,),z(u,v)) a(Z’i;dudv. (7)

D

EO(5),(6),(7) =X W IE S o 50 X 5L #homoS A A 0, R B Y %k m

d(y,z) a(z,x) a(x,y)
(a(u,v) "o(u,v)’a(u,v)

B2 it

) Xt T Ml T S T I 5 B0 O i — e CE S, 75 0 R P

ﬂ’x"dydz,

S

ﬁ*sﬁﬁﬁﬁ—+-HﬂIML¥%#ﬁm%M
B EmhmER ISR



§2 F-RM@ARS 1

x = asin @cos @, y = bsin ¢sin 6,z = ccos ¢ (0 < ¢ < %,O <0< 211-) E

o (5) XA
ﬂ’x"dydz = Ha’sin’cpcosw - Adede, (8)
S ”\Pﬂ
Hrp
_ d(y,z) _ |bcos @sin § bsin pcos 6

= besin’ pcos 6,

S a(e,0) - csin ¢ 0

BUMELE S 19 L OIHEAT. th E iR A9 T, (8) 3 45 S IIE 2 (1A B it 3% i) *jé;'g)f absin pcos =0

Xt S ) IEM ), Bp

ﬂ'x"dydz = ﬂraJ sin’pcos’@ « besin® pcos Odpdd

S ”W "

= 27
= a]bcf2 sin5<pd<pf cos'0dl = %‘n‘ajbc. 0
0 0

M. MEMERDHEER
55 il B — 4, 22 it A O B E 22 S, AT A S A R 2 Bty T AR B K R
B S oL i, LA MR IEM R D9 S b Y % 25 eR K, il BLARAE S A IE
fr. Wimi A
ﬂR(x,y,z)dxdy: “lri"nLOZR(fi,'r),-,(,-)ASixy. (9)
i 24 5% (B 9§ 6)
AS, =ﬂ 1 dxdy,

cos
2 Y

ooy RMT S, BT IS 2 BE B3 M LR XAE S, E MR R B B U
i AT 7Ly A Uity S OB A , BT BA cos y FEM KB S, b5k 1 A
MR B, E S, A7 E — 6, B A B R R T 16 5 2 B E e ff . TRt

1

AS, = -AS,
cos vy,
%,
AS, =cosy +AS,.
TR
R(¢,,m,,{)AS, =R(&,m,,{)cos y  AS,.
n AR NS 13

Z R(§.v’ﬂn{.)A3in = Z R(fn’f}n{;)cos 'Yi. AS.. (10)

BLLL cos y, KR S, £E L (x,,y,,2,) KL T 045 2 Bl 1E 1 & M B R 5%, Wi cos y
WIESENE, aTHERE Y || 7| -0 B, (10) XA sl BRAF7E. DAt h (9) X753 21

ﬂR(x,y,z)dxdy=ﬂR(x,y,z)cosde. (11)
S S
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¥E=+=% #hafs

XY A v f B, A B MBS AR B RA y Ny B
cos y AR FFS | B LAA 1 B4 A N 28 T 47 5. [R) B AT IE

HP(x,y,z)dydz = ﬂP(x,y,z)cos adS,

(12)
ﬂQ(x y,z) dzdx —ﬂ()(x y,z)cos BdS,
Hrp a,B 502 S EMEBE TS « fIER S y &E @0 f. —BA
ﬂP(x,y,z)dydz + Q(x,y,z)dzdx + R(x,y,z)dxdy
H[P(x,y z)cos a + Q(x,y,z)cos B + R(x,y,z)cos y]dS. (13)

XHE L TEME T AR XPREL cos a,cos B,cos y ZJ5 i (11),(12) 80 (13) X fEH . T
P o AS i) 266 Yty T R 23 O BK R

EIR22.3 %S Aokudhm, IE MmN (cos a,cos B,cos y),P(x,y,2),
Q(x,y,z) ,R(x,y,z) 7€ S Ei% %k, N

ﬂP(x,y,z)dydz + Q(x,y,z)dzdx + R(x,y,z)dxdy

ﬂ(P(x y,z)cos a + Q(x,y,z)cos B + R(x,y,z)cos y)dS.

EE22.4 B P,Q,REEXAENHMIE S:z=2(x,y),(x,y) e D EREL KB,
LAS i LA > iEA, )

ﬂP(x,y,z)dydz + Q(x,y,z)dzdx + R(x,y,z)dxdy
S

=H(P(x,y,2(x,y))( -z,) +Q(x,y,2(x,y) ) (-2,) + R(x,y,z(x,y) ) ) dxdy.

D

iE BT

-z,
cos a= ,cos B= ~—— cos y= ,dS=,/1+2 +z dxdy,
142 +z 142 +z J1+2 +z

A it

ﬂP(x y,z)dydz + Q(x,y,z)dzdx + R(x,y,z)dxdy
s
=ﬂ(P(x,y,z)cos a + Q(x,y,z)cos B + R(x,y,z)cos y)dS

=H(P(x,y,2(x,y))(—2,) +Q(x,y,2(x,9)) (- 3,) +
R(x,y,z(x,y)))dxdy. 0
B3 HE ﬂ(Zx +z)dydz + zdxdy, i S = { (x,y,2) | z=2" +y",z € [0,1]},

B ).




§3 BHARSHRERHLARX (I

B z,=2x,2, =2y,

=ﬂu2x+£+yﬂ<-2x)+ﬁ+y%dmy=ﬂuﬁ—3ﬁnu®
D

D

2w 1
- Hszdxdy == 2f dOI rPcos’@rdr = - =,
D 0 0 2

R F o(a’ +y") R x A RE [Jo(x® +y") dady = 03 L XHHRHE,

D

ﬂxzdxdy = Jbryzdxdy. a

D

3 @ 22.2
CHETIE RS ERS

(l)ﬂy(x—z)dydz+x dzdx + (y* +2z)dedy, HP S AHx =y =2=0,x =y =z = a A F

WAFE M A RREHBRIMIAED,

(2) ﬂ(x +y)dydz + (y +2)dzdx + (z +x)dady, HP SRUR S AD L, BK A2 WL FEHKRTA
FEUSMU A IE 6

(ﬂHWMM+W¢M+MMU§¢SE$$@x—y—z—0ﬁxHWZ—lﬁ@m.@%ﬁ
I BMY A IEM ;

(4) [rzdzde, b S RRE S +9° +2 = | W EXBAFRAMAER,

(5) ﬂxzdydz +y'dzdy + Zdady, HP SBEM(x —a)’ + (y-b)> + (z-¢)® = R HBIMUA

1E 8).
2. BERENTAREA v=(k,y,0), KA B A MERTE 2° +}’ + =4 AR AT HRETH R B

. tEE _Agmils
I = ﬂf( %) dydz + g(y) dzdx + h(z) dxdy,

HP SRETATEAEOSry<a,0<sy<b,0<:<c ARBEHBSMUAIED,f(x),g(y) h(z) A S LK
&SRR

4. REIHBEHN E(x,y,2)= (2°,y,2) , RMNEKRAE KRBT EFRE +y’ +27° =a’,2=20 T
BE.

§3 SRS RLA X

— . BHAR
AR A S T i E P &t AR 5 T E AR &R A 43 18] PRl At
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Il $=+=% @RS

BaM=ERrZEHALLE KR, X R A B ZHE 9 & 17 (Gauss) 225
EFE22.5 WA E XV o Aot B A il S BER. AR ECP,Q,RFEV
EESE, HA — Wi 22 W 5 0,

G + 55 + 5) axioes

ﬁdedz + Qdzdx + Rdxdy®@, (1)

Ha s ESMu. (1) X EHARK.
iE R Rk
JH ‘;—fdxdydz = ﬁkdxdy.

EE- e DS AT

m g—fdxdydz = #dedz,
vV
m adedydz = #dedx @

XEEEERAMMER R TR A ().
Fet VIR—A xy B, B R dh i S eh i i

S;: z=2(x,y),(x,y) € D,, : S|
S:z=z(x,y), (x,y) € D, © :Qi g
EEAT D MRS, AR(E22-6) ,HH 2 (x,y) s /x D,
z(x,y). FTRE="EBRIWIHBE LR A 22-6
mﬁdxdydz
27 9R
ﬂdxdyfl( - —zdz

= [(R(x.y.5(x.3)) = R(x.y,2(x.y)) dxdy

b,
=ﬂR(x,y,zz(x,y))dxdy - ﬂR(x,y,z,(x,y))dxdy
DIV DXV

=ﬂR<x,y,z>dxdy - ﬂR(x,y,z>dxdy

ﬂR(x,y z)dxdy + ﬂR(x,y z)dxdy,

H S, S, #RE M. XHE:FS Exyqzﬁtﬂiziﬁﬁﬁﬁﬂﬁz Fit LA

® %S ﬂ:ﬂ:ﬂw@,ﬂ'lwmwe@w}%mﬁﬁa

270



§3 SHARSHEZEAR (11

HR(x,y,z)dxdy =0.
5
A it

Jﬂ Z—fdxdydz = Jl Rdxdy + ﬂ Rdxdy + Lf Rdxdy

=ﬁRdxdy.

Xt F A vy BY DI, A BRAS 6 1 i 10K A #08E T4 vy B X 80K
THE. A RIHE S SRR A UL, X A4 T a

i 341 2 X T R ofe 1 0 25 2 iy 1 AR 23 B9 T3

Bl iR

ﬁy(x - z)dydz + x’dzdx + (5 + xz)dxdy,
Sob S R K N o BTE ST PR IR DL TR 1 (1) ).
B A s A S, FroR il E AR 4 T

w[%(y(x -z)) +aiy(x1) +%(y2 +xz)] dxdydz
= [+ wrdsdyds = [z ay[ (5 4 20

* 1 2 4
= _— d = .
“fo(“y‘Lz“) S :
#HR A P=x,0=y,R=2, 1 f
JH(I + 1 + 1)dxdydz = #xdydz + ydzdx + zdxdy.
v

S

78 T4 — 20 ol B2 IR VO PR R

AV = -S'Tﬁxdydz + ydzdx + zdxdy.
S

Z.HRRHAR

39746 58 07 ( Stokes ) 24 3 J2 2 N7 9 25 6] SU h n S A9 ARSr S5 S M F 2k L i B
53 Z 18] K Z.
FEVET 34 B2 61, S xd XUl i i S il 55 3L il & L 8907 i AR R ALRE - i
A NIHAE S BARE M — 0, &0 LATE 38 E MM S AE NI Z 07, W AHTZE 19 75 /8 8 ik
FLR L WIE ] s #0Y LATE 4558 BB AE N A T7 , WG 2E 89 75 1 i 46 L B9 B
], X AN HLE T AR A FEN, E]L22—7 F)?/?\L-
1E 1]

s

A 22-7
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Ml E=+=% #hofye

EE22.6 BOLHMm S WAR L RIEBOLHEMESEML. HHREP,0RES

(ER L) g, HA — Bk 2 5 %80, W

ﬂ(%’yf_%_g)dd +(%—f—g—f)dzdx+(i—g—g—i)dxdy

= fﬁpdx + Qdy + Rdz,
L

Hp S M5 L 75 13540 F 1 0 i 5
iE SGiE
P P _
ﬂ;dzdx - a—ydxdy = ide,

(2)

(3)

FCP T S R 2= (x,y) B, M E MR I N (2,2, 1), FT T A% N

(cos a,cos B,cos y) , Fr LA

0z _  cos o 9z _ cosf

0x cosy’  dy cos y

# STE xy Vi S XN D, L7E xy VW MBI I B 5 R

HES R AV ST @8 1 B WA ]

é;P(x,y,z)dx =§ P(x,y,z(x,y))dx

- ﬂip(xayyz(x,y) )dxdy.
5 Y

A A
0 aP 9P oz
p = O, 0% 0%
ay (x,y,2(x,y)) ay e 3y’
FIr LA

ﬂ 2P (x,y,z2(x,y)) dxdy =- ﬂ(g—‘;’ﬁa_fg_;) dady.

22 < By i

dy cosy’
Ji e -
K\ dy 9z dy 0z cos y
dxdy
1]<—eos ) - o) 82
=- ﬂ( Z—I;cos Y - a—Pcos B) ds

=[ LAl IR Lt
) 0z ay

Zi ERER R EAEW 1 (3)
[FIFEXS Tl iin S &R A x=x(y,2) Ml y=y(z,x) B, AT UEFG

Jﬂ'aodxdy - —Qdydz = %Qdy

(4)



§3 aHAASHRERHLAK (1

ﬂ'%d dz - —-dzdx = %Rdz. (5)

S

¥(3),(4),(5) =XMmapsE (2) R. .
iR i S ANBEL z=2(x,y) BFE G0t W AT T — 26 S i il 2R 48 S 43 %1 4 T/
e B — /N AERTX FP R Aok KR, B X A (2) Xt B AT 0
AR (2) A REH AR,
AT ETF A Wt e A X w5 i TR
dydz dzdx dxdy

ad J 9
- — — |=¢Pdx + Qdy + Rd=.
J_I 0x ay 9z f =+ :

P Q R
g2 it

I:ﬁ(yz —-2)dx + (22 - 2*)dy + (£ - ) dz,

Jerb LRSI HRL0,a)x[0,a]x[0,a] B F 1 5P ~+

yro= 2Rk, M 2 B IE A 2 B B g
(22-8).

B 4 S wyha= g LTI — R0, i

WAk,
dydz dzdx dxdy

_ﬂ . 9 9

J ox ay dz
2 2 2 2 2 2
Yy -z z —x % -y

ﬂ( -2y = 2z)dydz + (- 2z - 2x)dzdx + (- 2x — 2y)dxdy

-4(x +vy +2z)dS

.,
=- 2faﬂds =-—a

MFE e A, il A m iR B SRR TR & W N H— T =
B 3 X 38R 1 4

IRV FR O B X, SRV AR —E 2R T LU 0t V DS ) T % SE
W TR T VI — 5. Bk 2 B i X . JE o X SRR O B O X . R X
I AN 2 B 5 X 3, 1] R AR 5 G X

5 5 16 i 2% B4 AR, 45 (] il 26 B0 5 I R ) O S M thu A T T AR B f) A B

EIE22.7 P OCR 55| Mk E XK. AR P,QREN FiESE, HA—K
S8 i T R, DU AR A SR Y

(i) X F Q WAE— BB M LA
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I #$=+=% #EaRe

@mx+@U+Rm=o;
(i) Xt F Q WIE— B L, th &5

dex + Qdy + Rdz
L

HELTLK;
(iii) Pdx+Qdy+Rdz & Q WX — &% u 254y, BP
du = Pdx + Qdy + Rdz; (6)

(e 2 0C 89 Bk A% "’—”zmmmmu

XA E B A E R 50 B 200 12 A X BEAEE T
B3 e

f(y +2)dx + (z+2)dy + (% + y)dz

HEARTRK, HREHUZEAMFERE u(x,y,2).

#® BT z
P=y+z, Q=Z+x, R=x+y’
—P-;ﬂ:ﬂ:ﬁ:ﬁ:ﬂ):l ¢ M(x,y,z)
dy 9x 9z dy o9x 0z ’

B A U 15 B T3 .,
Fjl{)ﬁ M(x4,¥0120) y
M, b M,
u(x,y,2)=f (y +z)dx + (z +x)dy + (x + y)dz. *
o Bl 22-9

BMMINE 22-9, AM, #5 FATF « BB HLBIM, (x,5,,%) ,
BT T y I ELBIM, (x,y,2)) , BIGHFAT T s B HLFIM (2,y,2). TR

x y z
u(x,y,z):f (y0+zo)ds+j (zo+x)dt+f (x +y)dr
x0 Yo %0

=(yy +20)x = (yy +20)x + (2, + %)y —
(zg +x)y, + (x +y)z - (x+7)z
=xy +xz +yz +c,
Horh e=—x,y,=%020=Yo2 R—DHE EHIM, H A, W15

u(x,y,z) =xy + xz + yz. 0

3 & 22.3

. RASHARXITE TS hmiR S
(1) ﬁyzdydz + zxdzdx + xydady, Hp S BHEMIRT 2 +y +2 = 1 950,
g

(2) #xzdydz +y'dzdx + Fdady, P SRIFKO < x,y,2 < a REHIHMI,

(3) ﬁxzdydﬂy’dzdx +Zdady, HP SERT +y =7 5F Wz = h FESERXE




§3 BHARSHERHARX (I

(0<:z<h) WFR@E, FEBSMU;
(4) #deydz +y3dzdx +z3dxdy,ﬁ¢' SEHEMIRE +}’2 +2 =1 B S ;

(5) deydz+ydzdx +zdedy, HP SR E¥RTz = V/a© -« -y B9,
2. NASHARITE=FRS
JH(xy+yz+zx)dxdydz,

HP VEH»=0,y=0,0<z<1 5 x2+;’s1 R 7€ 84 =5 j8) X 45

3. AR AR ITE TS ¢h&iR

(1) f(y2 +2)de+ (2 +2)dy + (£ +9 )z, HP LA x+y+2= | ELRETENHIL,EMN
EOFEMETFEXE WAt LEnEM,;

(2) fxzy’dx tdy +2dz, BP LB Y +22 = 1,2 = y FIXOHENERD,

(3) f(l -)’)dx + (x —Z)d)’ * (y—x)dl,ﬁq’ L%]LXA(G!O’O) 18(07010) ,C(0,0,a) y\j]ﬁ,‘a\\ﬁq

=AWB ABCA 89 F5 ).
4. KTFILWMAPNRAE:
(1) yzdx + xzdy + xydz;
(2) (& - 2yz)dx + (yz - 2xz)dy + (£ - 2xy) dz.
5. RIETFHLRMAPEREL X, FitHHE:

(2,3,-4)

(l)f xdx + y'dy - 2'dz;
(1,1,1)

(2)[ 272%2) xdx +ydy+zd2,ﬂ43(x,,y,,z) (xz,yz’zz) EKEZ +y +Z _a k.

3 3
(xpoypny) x+y +z

6. iEBF: HAhE SAREEMIE VKR AV A

AV = —ﬁ(xcos a + ycos B + zcos y)dS,

H cos a,cosﬁ,cosy%ﬂﬂmsmﬂ‘/f%iﬁm?gz
7. iEBR: E S AHMGE,! AECEESE, N
ﬁcos(ﬁl)ds =0,
Hdn At S O ELF M. A
8. WEBA AR

dxdydz 1 ~
= —(pcos(r,n)dS,
[ ¥

r
Hb SERB VAR @ ,n BSHMELE B, r= /2 +y +2,r = (x,7,2).
9. & L ¥ xcos a+ycos B+zcos y-p=0 E At &, EFfEEX AT A S, K
dx dy dz
f cosa cosfB cosy|s
% y z

Hdp L K IE @) 317
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M 2£=+=% thERy

"84 o

—. B

Frxt s [ s L R — X8V R — M AR — A B (sl m i) 5 22 xRz W
FRIEV EHRET T HEFH(HmELH).

B M S . e g it T HEARRRE, ZEP S M6 E
AT AR E. I, G T RN BEGHEFETHAE T — DB R u(x,y,2). TEULTF
g, ATE R ulx,y,z) X RS20 G AR A 3 20 W T 50 #7 3X 260w 5 304 [l B 56 F
%, )5 R O R

u(x,y,z) =c (¢ HHEE)

) BT A B U8 R R — A il T AR il i b eR B w IR A —{E, AL E R e hEEE.
A BE 3 v ) 56 kT A

MR LLE G s B B Y51 H ARG, 0 RS mh R
A(x,y,z) MXT N & A 7E = brfl B8 5 518

P(x,y,2), Q(x,y,3), R(x,y,2),
nj
A(x,y,z) = (P(x,y,z),Q(x,y,z) ,R(x,y,z) ),

XH P,Q,R J e XX 5 B8O R, I BRE A % SR T 5

WL AmEGH— Rk & L ERA M RYIL T 0 #8510 5 R A 5% s
J7 ] — 3¢, B

dr _dy _dz
P Q R’

WFRZE L iy A fy @ B35 %. B U0 )48 1 2S5 AR 2 ) B 5 2.

W ZER GEREE B CRRME, MARAR R B 512 T K. 51 A Sk £ 5 i AL br
FIE N 1 E T A BOE T E ORISR T B e 3 ) — LS B AR AR P
B F A A AR A T @S2 B, (H AR AT LAUE BB AT DR AR AR AR 1) 308 B K.

—.BES

ERTLE§3PRINCENA THEBE, BR_ b Bt R 8u(x,y,2) i E X
F4 1 45 bR 50

grad u =(% g @)
ax’ oy’ 9zl ’

ifi H. grad u B‘J)‘J‘Fﬂ%’ﬁ%ﬁ%ﬁﬂ%k{é‘%ﬁrﬁ] SERIR/NER, w AR5 AN J7 L 8975 1w

FRUE. P BATAT DURE SO 7 w fE 5l M AR BE L grad w S £F 1 1] B, B /Y J7 )
KETE M AL f K BT 1) S 20 75 18], 1006 B RN AE MOAL 5 K D5 1) 5 L fE. i 1 05 1) =



T84 Biewy

B SR R EBUIC K, TR B B 5 Xt 2 5 A A 2 30k BTG 6 1) 1) 4. |y R BB 48
I ) B, FR O KR 3.
NHARE RS u(x,y,z) OFEETE u(x,y,z)=c BIEL TR

(%,a_u,@) ,
dx dy 0z
FTLL grad w i) 75 ) 55 450 197 OE 32, B4 1R 1 11 1 48 1.
5| ) ik
Vo )
M 38 S R A QD B AT B
grad u = Vu.

KTMEE A LUF — e AR R
Lo 4 w,v J& 550 R 55, 0
V(u +v) = Vu + Vo
2. v B R B
V(ur) =u( Vo) + (Vu)o.
50 A

Vi’ = 2u( Vu).
3. Hr=(x,y,2) ,¢=0(x,y,z) M

de =dr - V.
4. % f=f(u) ,u=u(x,y,z) N

Vf=f(u) Vu.
5. % f=f(uuy, 0 u,) su=u(x,y,2) (i=1,2,-,m) N

-y
Vf—Zl EVu,.

X 470 S n] A SOk BRI
B 1 BBEY m BT A BN 1 R T M(x,y,2),icOM=r=

Sty 47 ,*%mwg.

W Vﬂz_ﬂ(i,L,i).

B 2 W TSI A B F7 , 7 1) 0 2 B, K /N R 5 R 1 R LR L ], 5 G A 4 B
%¥ﬁ&ﬁ%ﬁﬁ%T%ﬁ%%ﬁﬁ%ﬁ%%ﬁﬁ%@%&m#%%ﬁﬂhﬁ.D

@D VEFEA&RAHBEW(Hamilton) B, ik 4 “Nabla”.
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IiH¥=-+=% dhaRfs

=.8EH
"
A(x9yvz) = (P(x,y,z) ,Q(x,y,z) ,R(x,)’sz))
hyzsial X3V E R )RR X VO ERE— (x,y,2) 0 OBUCR R

D(x,y,2) =L 0 3
0x ay 0z

Fre R R 8 A 75 (x,y,2) & BUE , ICHE
D(x,y,z) = div A(x,y,z)®.

B ny=(cos a,cos B,cos y) A il 1A () B 3% (6] ik, U] dS =n,dS BEFK A Hh i 49 R
FTREE. TRE AT E BT A

mdivAdV=§A-dS. (1)
1V AEE— 8 My, 5 (1) Xp iy =1 0 e e L 15

HIdivA dv =divA(M"*) -AV:ﬁA . ds,
[2 S

HepM™ R Vvei—n, TEA

ﬁA-dS

divA(M*) =" A7

2 VIR S M GER VoM)W M i sl M, , X

#A-ds

div A(M,) = lim 2 . (2)

AV

EANEXABEFERBERN S —fE VER. Q)KXAHB S F S 8RR %
BTG, R AR BR e 5 A bR R BEBR G K, B AR div A 5 AR5 R BEHUE K. i )
i A BT divA T #8503, B O BUEE 35,
BER Y E LA §2 PRFIFE R A A AT ELE A, 203 B A dh i S
Y it ik A2
#A . dS.

TR (2) XKW div A(M,) Bt AR VLR, FFREN A FEG M, 7 EE
BE. % div A(M,) >0, 15 B 76 5 — B0 I ] P9 A — 5 20 ) 30 4R 3Lt X — A, I PR X —
MO AR, 4 divA (M) <O, 358 B R AE X — s 80 MR A, DU PR 3 DR 3. 2 7E [0 B 3
ArE—R%A

@ div £ divergence( # &) —iE % 5.



T84 BwS

divA =0,
MHR A b TR
HIHTTE 5 A BV, 23 A B8O R ) 22 X2
divA =V - A.

KFBE, A HELHERESGUT — SRR .
L % u,v e ik R,
Ve(u+v)=V +u+V-o

2. o BB R F R0 B ek 5,
V- (pF)=¢ V « F+F - V.

3. FHo=p(x,y,z) — B0 R %, N
ach az‘P

PL
V'V(p=——-(f+—2+_2.
ox ady 9z

HAVINRY - Vol AQ, FR A
V - Vo = Agp.
B2 R URSIG F == D) B RO
B K=y 42 T LA

F =

. X,Y,2),
(x2+y2+zz)3/2( ¥y,%)

e rar) o)
ox (xZ +y2 +22)3/2 6y (x2 +y2 +22)3/2

V-F:—m[

wlmry o)
az (xZ +y2 +22)3/2

=0.

Wts 213 F N8 — b 8O A 0 F (SRR BRSH). a

m. EEH
>4
A(x,y,z) = (P(%,y,2) ,0(%,y,2) ,R(%,y,2))
A E XV ERm R XV BB (2, y,2) , 0 X In) R R
dR 9Q oP OR 9Q oP
dy 9z 9z o9x 9x 9y
FRE A0 &R A 15 (x,y,2) RE W BERE , icfE

2 2 2
® A=V -v=L+0 % wamenmus
dx” dy 0z
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M E-+t=-& thEHs

F(x,y,z):l‘otA@.

B (cos a,,cos B,,cos y,) M1 4 L 0 E 161 - 169 5000 §) 28 o Bk ¢, (077 16 A %, 1 i
ds=(cos a,,cos B,,cos y,)ds=t, dl FF HIREKTTERE. TEMITLZH AKX E R TF
] L

ﬂrotA-dS=§A-ds. (3)

KT BT I 5 A R 0 RE TG, T 11 E S V o T B — my
M, il My WP o T T S M3k e, (1 22-10)
HAEm F 258 M, fEAE— B M L, 30 L B K800 D, il g
(3) R A

ﬂrotA-ds:ﬂrotA-nods=§A-ds. (4) B 22-10

S

Xt 7 g i 18D AR 23 I8P HP A E B AT A

ﬂrotA ~n,dS = (rot A - ny),.u(D) =3€A - ds,
L.

D

éA -« ds
rotA -n,),. =" 3
( ) (D)

Bik D Wi B8 M, (GiedE DM B, FRM T M, it f
A - ds

L

(rot 4 - m), = Jim * 5y =

(5) X7 0 rot A fE3L 07 1) EHIBE R E W HiE T rot A A B B L (S) L a]
PAAE A e BE B o5 — R OIE K. h 1 (5) U i B IR 55 AR bR AR S IOKE K , B rot A
5 AR R AR R UG K.

H [ B pR R A RO BEJE rot A JIT i SCIY [ 4 37, Bk M HE BE 3.

T L ] R FATT AR

fA - ds
KA L IR E, ©RAR T R A WA o] JE 45 370 1A A8 507 B [a] 9 35 Bl 28 L i) I
A B OB T LAY LB ) A 9 55 R . 24 rot A =0 B VAT R ) A il 2R 0 3R B
2 BT A T Bh B AS BOE IR L X B AR ) L3 A R T e 5.
253 (4) KW ) 4 75 i 1 i AR B DI BE 3T oK ) il By T A

@ rot £ rotation( & ) —AMHE S , A6 B AR curl £ F&E, AL TFLie,rot A TH X
B &

rot A =

S Pl -
L) &lq, ~.
= a"c, ==



"84 HBewmL

T8 JBE #) ¥ S B 5 A oty 1o %ok T AR A ot T AR 23 B 0 B SCT DA S - I A ) E
G 1A T L ) 3 £ B A b o e AR iy TR0 BR 2 S T R AL s 1T SR B R R O
N T S G A P E A B S RO — A PR R, AT e !

I A 255 5 G ) I . 82— WA LA A T o 5 5 I TEE e , D)y
JE ) it o 7 1) U 3 e b, LA 1 S RERE DT 1 R R FF A A Tk
W, B A TR 15 100 S8 e (75 18], HLAt DU 415 18] € 4% 7 1. 45 B
SE HERE b — i O MO IR (18 22-11)  WIA EAE S — s P B 20d
J§ v KR A

V= wXr,

Hrh r=0P& P (72 . % P 19ARAR N (x,y,2) B4 r=(x,y,2),
N w=(0,,0,,0,). T&

v=(0,2-0y,0x-0z20)-0x),
Jir LA rot v = (20, ,20,,20w,) = 2w

_Ej:(: w = %rot U.

i 45 3R W 25 1) Bt v B@E@JEI‘%£~/|\%“%§IIE3‘%%,%%%%8’9%&&[&]% w.

AL o M RE S e BE HE XA B T E 3X A 44 BRI R .
N FAFVE R A Y ERE &
rot A = Vx A.
JHE JBE A7 TR — S8 B il
Lo w0 2 qa) ik pR 5, T
Vx(u+v)= Vxu+Vxuv,
V(u +» v)=ux(Vxv)+ox(Vxu)+(u « V)v+(v -+ V)u,
V « (uxv)=v -+ VXu-u + Vxuv,
Vx(uxv)=(v+ VYu—(u - V)o+(V - v)u—-(V - u)w.
2. A o B PREL,A R 10) B R %
Vx (pA) = (VX A) + Vp x A.
3. o B R, A S 1] hEpR K,
V- (VxA)=0,
VxVp=0,
Vx(VxA)=V(V - A)-V’'A=V(V - A)-AA.
X 4t 2 X3 A RO o e B HIORE e BB A5 A8 SO L B IE.
L. EEHS5F8Y
A A HEBUEENE, Bdiv A=0,KATH
FRA R TR N e 307 2 2, o e 30 A AT 5 PAT ot e ) it
HBHETE RIEH A KEEES. X 2NN, A
fEm Y A A — ) B4 (1 22-12) , BV gy g & 28 AR Bl 22-12
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M E=t=% BERS

A AR A il 18T, PTG S, L, S, BRE L L S, FoR P B B K i, AT R Tt S,
S, ,S; B B LA £ PRl S. T2 e (1) A8 H

ﬁA-dS: ﬂA-dS+ ﬂA-d5+ ﬂA-dS:O.

S5 S5 Sy5hm
mmELSMm S, MILLIER, i
A-dS =0,
Sy o
B
A-dS + ﬂA-dS:O,
Sy 5 YR
ﬂA-ds: ﬂA-dS.
MYCEL] Y

i3 % 3 U T U AL 1) 1 ORI 9 A AR ), BT LA TR ATHE 5 A B0
3. 0001 2, 1B RE VTR ) ) F R — A

LG A QIEEE AT, B rot A=0, FRATIERTHFR A T HES. M6
i 22 2R, 3 B A 2 8] B8 3 5 DX 3 P9 T A o] B PR R 2R O Bl R B 3R 56 T, X Fl gt
PRABBE. X ZH Y rot A=00}, dy & B 22. 7 #E15 o i =5 6] g 2 A 5 R K,
HAFTER R u(x,y,2) ,#75

du = Pdx + Qdy + Rdz,
Rp
grad u = (P,Q,R).

WHR u B R F, AR A MR T, WA AF1E 5 A 3ok 8w, 15
grad u=A. X2 —/> [ &R A RO G B H B 0 FEE R FEB L L5

u= "B R LA

2 ’ ’
r r I r

VM,=F'=—-m(3£-l—:i).
Ry VxVu=0 fE 857, ff LAVXF =0. EWE5] 13 F 26 #4590 2 &M
LA mEg A BRRERY, A Y, MR [ &5 fsg. Bk 2 h
RIS 13 F sl Mg % A B— DMy, 0h8
V-4A=0, Vu = A.

B A4 SR BN u 1 2

X PR oA R w O R R A



BT 2EFL2%3: (|11

3 B 22.4

1 £ r= /P47 ,i+§Vr,Vr’,v%,Vf(r) Vi (n=3).

2. KR u=x"+2y" 4327 +2xy-4x+2y-4z £ 5 0(0,0,0) ,A(1,1,1),B(-1,-1,-1) A B EF, H KB E
ARZ 2.

. AT E_BRXTHEN —LERMR 1--5.

4. HETIaEHANBESEE.

(1) A= (¥ +2,7+x5° ,2°+y ), (2) A= (x"yz,xy 2,092 ) ;

X ¥4

@ d=( )

s EPATESBRATRENH —EERMR 1.

6. THATENRXTIREN—LEAMFR I3 (TRHEFVHE).

7. iEBR. 5 A= (yz(2x+y+z) ,xz(x+2y+z) ,xy (x+y+2z) ) R ERHH K E B R .

8. BRIEAEA=(2",)",7") ,*iﬁﬁl‘ﬂW§ﬁ%&@ +y 42 =1,x>0,y>0,2>0 B3R 8.

9. WREA=(-y,x,¢) (c AEE) , KHKRE.
(1) SBEA x°+y =1,z=0;, (2) BEAAE (2-2)*+y’=1,2=0.

R

1. & P=x"+5Ay+3yz,Q0=5x+3Axz-2 ,R=(A+2) xy—4z.
(1) H‘ﬁjl’dx + Qdy + Rdz, JH L HBEHELK x = acos t,y = asint,z =ct (0 <t <2m);
L

(2) #A = (P,Q.,R) ,KRrotA;
(3) MAEH A% T A WA SIS HRB R

2 2 2
2. WEWI: % Au = 2_ +3—y'; +%,s o BB DX 3 V#6040 )
_fou
(1) mAudxdydz = fands,

¥V
Ju
(2) @pu—dS = V * Vudxdydz + |||uAudxdydz,
g on Iﬂ .m

Heu EXI V RHRE S Lﬁ:m&ﬁﬁﬁﬁ,g—: oWy il S AR T 1) B SR

3. S A MhE , VA S T E A X R u(x,y,2) £V S S ERA KSR S8 R
w(x,y,z) WFEZL IEH .

(1) Jﬂw g—:dxdydz = ﬁuwdydz = JH ” Z—dedydz;

(2) leAudxdydz = ﬁw g%ds - JH Vu + Vwdxdyd:z.

4. &A=#,S K — AW, r=(x,y,2) WMDY G AEM S B95h  E R B
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Ml #=+=% @Ry

#A « A8 = 0, %% 4%,
S

S. P 1= [[xadyds + yrdzde + zydudy Jorh S RAET #* +9* = 186 -1 <2< 1fx> 0%

S il 6 2 0 15 i 1) ARBE
6. IEBHAR

Hf( msin @cos 0 + nsin @sin 6 + pcos @) sin edfde

= 211'jI flu/m* +n° +p*)du,
XHE D={(0,p)10<0<2mw,0<@<m!|,m +n’+p*>0 (1) TE 11l < /m’ +n® +p* B hy 7% 25 o 8K

F+EXREGENUA



i
4
|1

A}
il
s
3L
=)
W o

§1  n ZERKPC2AE W] 5 1] 4 pR £

TS5 B /R TR BB, A (3 m ) 7 o 4 2 500
Wi S5t , P T R BRI SR, WROPR 22 Ay S o B, 7E AR B b BT LR A BB B, DU R n ME K
PR 8] o ) s B B me 4R IR ER 25 ) R A B SR RO B AN P2 S0, T2 m 4 %S
(6] 2 g — A [o] B, PR 22 ) Bt R R PR HE RS RAT BB B A — T n 4ERK K 23 (4]
—. n fREKEE
Prfin NS8O (2,5, 0, )RR n B 6, S F R n g5,
HA B ANA LA n S H P — T mEB(H—1 &), ieE
x=|" (1)
AL 1) 1 SR I R (1) R) i85 x" Rk x WHE, HK " B—4MT
o [ B x PR x, L x,x, RN F R (SR 0 A0 B (SRR ER).
Bx=(x,5, %) Hy=(y,5, )" B EEAFHEEFHI MR, 0N
EESEE, W x 5y ZHHN
X4y = (%, 4y, ,%, 4y, , %, +y,) .
Bt o Soh x MEFERH
ax = (ax, ,ax,, - ,ax,) .
x5y ®NBUE LH
xry =%,y + XY, + wwe F X, Y e
WELEA W PR
1. x"'x=0,% HY x=08f,x"x=0.
2. x'y=y'x.
3. a(x'y)=(ax) y=x"(ay) ,a JIH.
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M "¥F=+=% PEIRBEHRIF

4. (x+y)'z=x"z+y"z.

FESCT NI n 4E 23 A48 n 4EBRJL B 45 (Euclid) 18] (i #R n XK =) , i
fE R".

FIAINFE Lk xeR" (N

lx| = (") = (lef)m. 2)

) AR EL A0 R R

L x| =0,%4HALY x=08F, || x || =0.

2. Jax|=]al x| ,aH5H.

3. flxtyll < lxl+lyll (ZAEAFEX).

4 xyll<lxllyll (FAA-LEARER).

ROHEEM A x 5y MEBEEE XN

pxy) = llx -yl =Y (x-9)?] . (3)

XA E SCHBE B B AR A SRR 05 M, 4o
p(x,z) <p(x,y) +p(y,2) (ZAEAENX).

T2 R s 5R BB, T AN ME DA 4 5 — 4k 5 [B] (4 AH ] 2 B AR

SEx] x| =rl CR" FRLL O Ry LA r HHARH n 4EER .

MEx | | x-a| <8} CR" KRS a HHb 2EEH 6 M n EERIL B [ x=
(%),%,,,%,) | |x,-a, [ <8,i=1,2,-,n} W& n G HHABE. KOH Ua;8) KiL
Ma=(a,,a,,,a,)" B ERXFAAEIR, T U°(a;8) W Fm AR A9 20 4545

Mt ix|c'x=d,c#0 | CR. Y n=2 8, EHEFE LI —FKEHL; Y n=3 8,
EHE R P FE; Y >3 8 REN R P BEME.

o]t )7 FE x = (1) M543 X RIS anF 5 A4

x, =¢@,(t), i=1,2,~,n, tela,pB] (4)
B Fla,B] EHELERR(i=1,2,,0). B n=2 i, ER R P KiELML;
Yn=3 0, ER R PR —KELML ;Y n>3 B, PIFRE R R R RYELE L. 1554
(4) X2

o(t)=at+b, i=12,n, te (-wo,+xn)
(a,,b, HHH o, REEAF) B, ERR R F 1 —REL, H & E A
x=at+b (a#0), te(-o ,+o),
Hea=(a,,a,,+,a,)" ,b=(b,,b,,,b,)".
HEHB S x X" HE TR

x=(x"-x")t+x, te (—oo, + o).
Lee [0, 10, EARREKES x' ,x"B AW HLE R PITLR B REENELR
Jit 40 1.

B F7E R thE LT HERY AR ER S & M, i3 & T DUAE O i s 4
ARHNR AR BAJFE AL NE XEB HREMEHE 3 R Jk. I
SESC R S A P L, S A T E B 16. 1 /58 £ M e L.



§1 n#@RER=EEmMEBRLEK 11

231 BIP,| CR P, | U SUE 5 1 76 B AR AT £>0,F77E K>0,

M k>K B, X — VI E 8 g #A
p(P.,P,.,) <. (5)

CIiE B M. )
T . EERK

X R Aok R, B DA i R LA AR [ A A L

EX1 #XCR,YCR", 2 XxYD iy —A T4 38— x e X, 504 M — 1 —
Aye Y M(x,y) e fLOFRf R X 5] Y [ 8 o 5 () FR R S FR Rk Bt ) e

[f:X—Y,
x—y,

R A £ XY, ok X OFR R BB S R SO

S, M n=2 (Fn=3),m=10, 5 X 1 FFHE 0 R BRI AT R BT A& 1Y
— G (8 =TT ) S iR .

TEMHMEL T, xe X Ef FHWE I y=f(x) eV, X Ef FHREN F(X)=
Lf(x) |xeX| CY. xRN f(x) MBS

B f XY, AT x',x" e X, R x' x4 f (x') = £ (x") ,FRf R X 5] ¥
) ——RR T (SR PRy 5.

FLSE, AR AT LA 0 A SRR LA T ) — 6 247 B R0k 8 38 3 it R 2 1) ik R . 1)
a0 V- (B2 (]) MR B RO B AT B n=1,m=2 (5 m=3) il fit o 5 ; it 1 119
SHHFRRE n=2,m=3 {188 AT =TT R u=ulx,y,z) B
grad u=(u,,u,,u,) BE—A n=m=3 & E. 25 HATEEE B b i — 2 i
Fo I, S foae s S N IS BB B (S B R B) B, TS 4

fi(x) fi(%;,,x,) fi
f(x)= o= : ® f=| :
fu(x) Follmy o452, ) fu
TR, WS A R 4E 50 o) Bt ek B S g LA ) A SO E A (22) eR B
fi &
ftg= (6)
Js ®E,
— AN SAH PR o 5 — A 1)k R B AR AR [R] SE SCHE L ) 3 B R U2
af
af =] : ] (7)
af,

A BRI, S h B A R BUR

h
hof: X~y sz (XCR,f(X) CYCR".ZCR)

@ XxY={(x,y)IlxeX,yeY|CR"™#%*% X 5 Y4 HFR.
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i "#=+=% @BREFHF

£

h,of
hof:[ : ] (8)
h,of

ﬁq:l(h.'°f)(x)=h.'(f|(x)v'"»fm(x)),xEX.
=, BERBNRRSESE
EX2 WDCXCR",alEDWERA, f: X->R". HFE e R" T L EE/D

B4R U(l52) CR™, MAT a 9750483 U° (a;38) CR”, f(U°(a38) ND) CU(Le) Al
BRAESE G D b2 x—a i, £ 101 R, e

lim f(x) =1L

xeD

EARBURBEMWHEOLT , 8 D=X if, PR x—a B f LU AR, I L/

lim f(x)=L
D
/f"_>

\\

41U (a30)

7

R"
& 23-1

RE L2 B LA SR AN P 23 -1 FR i BB Flim f () =15 PAF AR fof — b ifi ik 2
FMH

(i) lelm | f(x)-t] = (9)
(i) ®a=(a,,,a,) I=(l,,0,)
le ﬂ(x):( ELFI(] )ﬂ(xl,---,xn)=li, i=1,2,-,m. (10)

EN3 EDCXCR",aeD, f: X>R". ZHEXEM >0, 74 1E 650, 15f (U(a;6)
ND)CU(f(a);e) , MFrffEm a (XTHG D)EL.
MR SfED LG SfESE, WFRfAD EHEZRY.
MEITCLHRE—F IR a & D I A W E X3, fER afEEL ;R a
= DR SEX 3 FERT
lim f(x)=f(a) gk lim f(x)=f(a), i=12,+,m

xe l)

F%%ﬂ“fﬁ‘]ﬂ?ﬁ)’-:ﬁ@ﬁﬁﬁa (XFD)#ES. Edh T, EXTFEEESE R
B IR & 5 P 5 R 0 A T HE T 3 ) A ok B0 OK.

EIE23.2 & f.8: X>Y(XCR",YCR"),h: Y>ZCR ,a: X>R,aecX,b=
fla)eY. & f g, afEm a8 h fE 5 b ESE, WK (6),(7),(8) X FTE LY [ & oF
¥ Sftg,af ho fHETER a iELE.



§1 n#RR=EEmERE (1

(IE P MBS )
EI23.3 KES: X-oR"fEH ae XCR" EEMREEM N AEM AT P CX
KT afit, { f(P)} CR" HWHT f (a).

ELRAME] S AR @ Lt (9) WAFAE 2,50, % 8 — 5= (k=1,

mea%m@ne&@ﬁnnwncfﬁ

| f(P,) -f(a)| =&, k=1,2,--. (11)
SR XBEMIP ST a WU FKM (P ROZWST f (a) , X5 (11) M
FJE. BrLA fERL a Wi SE.

(LEH] S >0, BT fEM a8, HIKAFE O, #1F || x-a| < HxeX
B BA || f(x)-f(a) || <e. XEFHETYST a 850 P, | CX,FFEK>0, k>K BT,
R || Po-a| <8, HifilA | £(P)-Ff(a) | <e,Bllimf (P,)=f(a). 0

TEA R A (0 A4 ) b S8 3% S5 ok 5000 TS S A Jo [) B T 4 30 1) o 5K
AT , FUR IR 5 eR B A 6 1 10 T A 280 B 366 6 T 1)t o 0 T K

EIE23.4 HDCR BHEAME, f: DoR" E D EMELRE NS (D) CR”
A A

iE R D RAERGENF(D)dRA R, 6858 R Br LU A b R
D f (D) # & TR s 4.

() BUESF(D)MA R ML F (D) ER, MELELS (P CD,f#
I fCP) || >k,k=12,- 1T DRAFAL FNEAFEIP L CIPH, ﬁ/_lirg P, =
PyeD. i fAER Py S, 8 || f(x) | EER P, RFAR. X5 || F(P) || =k>(=1,
2, )HFE.

(ii) FFUEf (D) WA, A Q, & fF (D) MIE— R &, Kk Q, e f (D). ¥
Q. f(D),limQ,=0,,H P eD, f(P,)=0Q, WAFAKKTFI (P, | CiPH,
j_liTP,‘l=PoeD,E_EE:j:f?§E)§\ P, &S, N A

Qo=}jTQk,=}in(Pk,)=f(Po) e f(D). 0

EIE23.5 #HDCR" ZHFAME, f:D-R" & D EHELRE, N (D)WER

Alik, B fFfE P’ ,P" e D {§1%
I fCPY) = f(P) || = max || f(x") - f(x")]. (12)
iE 5 WeR %
F(x",x")= || f(x") = f(x") |
LR R AL DxD b % 22 S {8 oA B0 Hy % 22 R BOME B (€ L 16. 8) , FELE
(P',P") e DxD ,{#15
F(P',P") = max F(x',x").
Xt (12) X458, 0

EIE23.6 #HDCR"BERMAE, fRD EHESRE N 1D E—BEL. B

B4 >0, FFERIKBI T e 81650, HE x' x"eD H | x'-x" || <8, %A

289



290

Ml "¥=-+=% nPERBHIF

| f(x") -f(x") | < e
i3 ATAE 53 AT B AR E L
237 #%DCR EiEHEmED, R D LMES RN (D) CR” )2
3 4
i {E4 Q.0 f(D) 4 PP eD i} Q' =f(P),Q"=f(P"). AN D 2
% 4 0, T VLA 7 i 45 2%
x=¢(t) CD,t e [0,1],He(0)=P ,p(1)=P"
T f ez [0,1]—R™ EiESEHY, i HLilk 2
f(p(t)) Cf(D),te[0,1];
f(e(0))=0", f(e(1))=0"
X EH S (D) th 58 B 5% 3 1. 0

lawy |24 =y | *=2C x|+ y 7).

2. WECR", 5 xcR" HESENEEEXAH
p(x,E) =’i:1£p(x,y).
EBA: (1) £ ERME,xeE, N p(x,E)>0;
Q) ZEERELERARSUBAFRTARNES (FRAENAE), N E={xlp(x,E)=0].
3. i XCR",YCR", f:X>Y;ABREXNEEFE. UA:
(1) f(AUB)= f(A)Uf(B);
(2) F(ANB)C f(A)N f(B);
(3) HfR——BH .M F(ANB)= f(A) N f(B).
4. 8 f.g:R">R",acR",b,ccR" lim f (x)=b limg(x)=c. iEH:
(1) Lim || £(x) | = 1B, B b=0B T3
(2) lim[ f (x)"g(x)]=b"e.
5. @ DCR", f:D>R". EHHEELE k,r, HET S x,yeD # 2
I f(x) =fF) | <klx=-yl",

1. ®x,yeR" I8

HIEBAf R D ENES KL

6. & x,yeR",WEBATI &K

(D) Y lxisynlx|; (2) Nxsyll =yl <lxl*+l1yl’s

G) [ hxll =yl Ishxyl,
HEUREFEXPESAIAFHARE =2 HALTEX.
7. (1) iEBAEH 23.6;
(2) ®RDCR", o) BRI S :D>R" ED L —HESL,BEEN T rAORBELIFRESf(i=1,

O ZRFDFPEETHLEZE A —F52L24FDthkSmhEinig i,



§2 mE&HNES I

2, ,m)8ED L —BER? AHHA?
8. ®f:R"HR" HEKEH,ACR" AEBH %K, BCR" AERAK. ol f(A)RELAFE?
f(B)REHAME?

§2 1R BN oy

—. UM ETME N
ToiE S — 0 bR A J2& 22 J0 oR B0 AT G, #0285 7E R R AR 1k A Rk Al B Y. il
m,—JCeR B fTE x, AT, $E H 8 RIS LR o, 18 x e U(x,) B,
f(x) —f(xy) =a(x —x,) +0(x —-x,), (1)
L E

li

xxg X — X,
M Bt — 2 HGE a=f"(x,) , I8 a(x-x,)= f'(xy) (x=x,) FK R f1E %, BTG
[l R, — O ME bR B f 7E Py (x0,5,) W0, RIS L0 i ¢ = (a,8)", i 1%
P(x,y) e U(P,) CR® i} , & ,
f(P) —f(P)=c"(P-P,) +o( |P-P,|), (2)

.n]f(x) —f(xo) _a(x _xo) =0. (1),

HHE G

L S(P) ~f(P) " (P-P,) _
1P =P,

i FLifk— 2 505 e = ( £,(P,), f,(Py)) ", FFiE
¢"(P - Py) =f(xy,5) (x = %) +f,(%5,%) (¥ = %)

PR fHE P, 55

TEC) (D)"Y a(x-x,) 5(2) K (2) 'y " (P-P,) BHE MRS A,
AT ) i ¢ FRAE TR B S AE Py 2B HC” (LARTIY 6 B ) , IF e S/ (Py).
HH A a(x-x,) Fl ¢ (P-P,) 1 R 228 ok A P, FRATTREAR [ 4R b it~ k2 — e i)
Bt R B T M A

EX1 B DCR" JFHE x,eD, f: D>R". WRFHEEANRED A DKHT
x,) ,#%xeU(x,) CDHB,H

f(x)=f(x,)=A(x-x;)+o( || x-x, || ) (3)

0. (2)'

af

limf(x) ~f(x) —A(x —x) _
) lx - x|
WFR o] bR R f FE L x, AT AT ). B 5 F R A HEK R B A,
FRA(x-x,)=A(x-x,) K fHER x, B, IR A R FTER x, WFH,ICHE DS (x,) 8k
f'(x,). M

0, (3)'
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A(x —x,) =A(x -x,) =D f(x,)(x - x,)
=f(x,) (x - x;) (4)
FEREREf (x) - f (x0) B)—ANLRHEEET, REY m>1 BFEA R L8 M — m 4
) 1] k.
WER fAE D AR s AT 65, PR f 0 D E AT R R . ik 3 i A T
5 f 0925 ek B0 -5 B0 8] A9 B R O I

fi @y, *tay, AIT
f: E A — = :
fm a,, e a,, A":
ﬁqu.'=(au,'"1ai,.)T’i=l92,"'ym- lttﬂd',ﬂﬁ%{*(?’)%m:j:
fi(x) = fi(x)=Al(x -x,) +o( | x-x,[|), i=",2,~,m, (5)
BY f )BT A Ae bR ek B £, (i=1,2, -+ ,m) 7E x, W] ff. HI S oK 50T S0P 19 45 10 0 iE
ap=dlel U re1 9 e my =2 m. (6)
axJ x=xg
TR fAE x, AT, f7E x, B S 8OEM N
A
09x, ax, ;
L "l (=£(x) =Df (). (7)
afm cee afl'l
ox, ox,

B 1 56 2 T 5 0 T 0 7 A B B8 0 T DR 55 1 o6 T K
B P 15 7000 4 P DR T 1 R

EIE23.8 FERESTE x, Al6L, W FAE x, ELE

RI23.9 0K ERESTE x, TR f OO m AR B, (i=1,2,,m)
7 x, XTFHAH R (j=1,2,---,n)%—ﬁﬁ1ﬁ‘3r&3—f" HAELE. i (5 M A
W R (7) (8 2 £ 7E x, 19 S5

2310 5k BECF1E A x, B9340 U(xo)li]ﬂﬁ??&—mﬁ?rﬁi—f(ﬁ

1,2,--,m; j=1,2,-,n) , H P X S0 T HE A x, 1L, f1ERL %, AT
Bl % X={(x,,x,)|-00<x,<+o 2,50} CR* [ A% f : X>R"' K
f(x):f(x,,x2)=(xfxi,e""z,xz,x,lnxZ)T.
Kf(x),xeX Ff(1,1).
o OXH
filx, %) =212, f,(x,,%,)=e"""2, fi(%,,%,)=1%,, fi(%,,%,)=2xIn x,.

XxeX,l(7)XA

@ Jost X eg4EHE X o) f 9 BERTEL S BE , o 324 0 (x,). RERA T A o F 8 A £ RTH
B J(x,) A2 B RATELERS 54, 8 A bt FRIES £ x, TH.



§2 mEB&REOHHES

3 2 2
2x,x, 3x)x,

x| +x x+x 2 3
el 2 el 2 eZ eZ
" - s 4 1'1 =
S'(x) 0 1 S (1,1 -
In x, il 0 1
%
#ETT A AT fh E B 23, 10 1, BRECS 7E X bR — s AR AT i 0

TR e PG T AT G ek B i S R R (8] — A0 B BK R, B AT fd R 2D AT O i R
f1) UE B S8 i 7 i
EIE23.11 & DCR" N x,eD, f:D->R". N fTE x, Al 0 FTEKMR AF
fE—(m A7 n 510) i R B F:D—-R™ ' ETE x, ELE (H Y T ER n 43 [ ek 5
#AE x, L) IS
f(x) -f(x,)=F(x)(x-x,),x e D. (8)
iE b TUEBIMTE IR E L4 i (3) X sE B N EMIE S, BNAFLE »:
D—-R" ffif}
F(x)-f(x)=A(x-x,)+n(x) || x-x, | , (9)
limy(x)=0.

i

B (9) 2 H R E B 2k 1 i 0 B4 - 2 x #x, BT,
f(x) =f(x)=f(x,)(x -x,) +q(x) | x - x, |

S x) (2 -x) + T2 (0 yT(x - x,)

Ix - x, |
— 4 n(x) T _
=[£G+ T e - x)T] (2 -3, (10)
4
4 n(x) — T
F(x):{f(xo) neaneaCRE DML S L —
f’(x()), X =X,.
K

IF-F(x) 1 ® = | (x) 0

Milim || 99 (x) || = 0, BFEL F(x) £E %, 5 FRAFE M (1) FF65E 0 68 F, 78

(10) AF 5% B AT
RZ AAFAE F(x) 78 x, S HW R (8) X, A
F(x) =f(x)=F(x,)(x -x,) +[F(x) - F(x,)](x -x,)
F(x) - F(x,)

=F(x,)(x -x)) + ——————(x -x)) [|[x - x, || .
[ x = x|

” < Inx) |,

DO XL F(x)-F(x,) | R4EMHaH. — M EHEA=(a,), . HRTARASHELFTX, P2

—R A= ][> Dal,xas FieA A mn b, 5ok 404 MR AT 4B B AR F) AR
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F(x) - F(x,)
n(x)={ [lx-x|
0, X =X,
B F € x, 58, 1A limap (x)= 0. F LA (12) SAF A F 46 x, 7 3000 % 0 FcF (9). Tl L
LR A A RE F(x,) Frifsg , BY

f(xy) =F(x,). (13)
}

(x -x,), x#x,, (12)

= IR B MR

e L4 K, FHE MBS DCR" BRI,
EF23.12 K f,.g:D->R" EFHANEx, e D nl M RE,c RIEEIE W cf5
fg £ x, WA, HA
(ef)'(x)=cf(x,), (fxg)'(x)=f(x,) g (x,). (14)
UEB B AEZR .
EE23.13 & f:D->R"fEx,eD v[if;D'CR" IR I, f(D)CD ;g:D'—>R’
TEyo=f (x,) Al . WE G eRE h=g-f :D->R" fE x, W[ {5, H
h'(x,)=(g°f)"(x,) =8"(y,) f(x). (15)
iE R 23 11 TRl R R FAERE R R F: DR 1 x, i£%:,G:
D'—R™{E y, EZE, H i 2
f(x) -f(x,))=F(x)(x -x,), xeD,
g(y) -gy,)=G(y)(y -y,), yelD.
TRMA
h(x) -h(x,) =g(f(x)) -g(f(x,))
=G(f(x))[f(x) -f(x,)]
=G( f(x))F(x)(x -x,)
=H(x)(x -x,), (16)
Hb H(x)=G( f(x))F(x) MELRBEERATR, YN f . FfEx E%,G1E
Yo=f(x,) LN H 1€ x, S TUR GERB h=g- f P2/ (16) XFF & EH
2311 540, B0 b 7E x, AT 64 T H i (13) AT 50 f (x,) = F(x,) .8 (y,) = G(y,) , A
LIRNXES
h'(x,) =H(x,) =G( f(x,))F(x,)
=G(y,)F(x,) =g"(y,) f'(x,). 0
EARAK15) R g E .
FELREARBRP, &L u=g(y),y=f(x), G HVHEAT LA B R m & A R
(gof) (x) B TR EEA I (15) B, A

ou, ou, u, du, ay, ay,
ax, ax, ay, Y. ox, ox,
: =l # : : : . (17)
ou, ou, ou, ou, Y 9%
9x, dx, = ay, Y 550 9x, ox, —



B 2

§2 mE&RBHHES (L

& DCR’, f:D—-R*, f(D)CD'CR’,g:D'>R, MY f, g Hal it , &A1

HAw h=go f:D>R (HEE, XH h REHRKBOMKE 23 134D Elfy, H

3R

h'(x)=(gef)'(x)=g"(y) f(x).

% (17) N5k, W

o
(e 2o gl
0x, o0x, dy, 9y, ay, 9y,
a, om
=(23%+6_uiy_z ﬂ%ﬁ_u%).
dy, dx, 09y, dx, dy, dx, 0Jy, 0%,
XAGRIERS L E §2 g% (4). a0
B3 i
w=[f(x,u),g(y,0)]", uw=y¢(x,y,0), v=g¢(x,y).
It w(x,y).

B FIHE B 23,13 1 — RO R SR AR, AUE w=(w,,w,)" BEUF =A% H
WG

(%,5) 1> (x,y,0) s (x,y,u,0) " (w, ,w,)",

Iyl
X X
y|= y )
e(x,y)
X X
_ y
W (x,y,v)
v v
w, f(x,u)
(wz) _(g(y,v))'
g

Jx o0x ox
dx dy dv |[(dx Ox

Jw, dw, dw, dw,\|gy 9y dy ||9*x 9y
W i = 0x ay qu dv | dx dy dv || dy dy
dw, dw, dw, dw,||du Ju Ju||dx Iy
dx dy  du gv /| 9x 9y 0V || gv Qv

v Jv dv ox
dx dy dv

ay
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1 0 0 i B
(f 0 f 0) 0 1 0 5 {
0 g 0 g/|¥. ¥, ¥,
e, @,
0 0 1
=(f,+fut/f, +f.0., ful/f,+fu¢.t/f.,) 0
8.9, g +&0,

EE23. (P EHAERX) WDCR" BOHE, f:D-R". 5 fE D WA,
WIXTAET B 2% @,b e D, UAFFE S E=a+0(b-a) ,0<0<1 ,fHi 1]
I fB)-fF(a) < | £(&) | lb-a|P. (18)
iE 4
e(x)=[f(b)-f(a)]'f(x),
MeED EM—NLHERE, H R E M (EH 17.8) &M FTUFE
£=a+0(b-a) ,0<6<1,ffi15
@(b) - p(a)=¢'(£)"(b -a),
Hrp
@' (&) =, (&), ,0,(£)]
=[f(b) -f(a)]'f'(&).
BT e(b)-p(a)=[f(b)-f(a)]'[f(b)-f(a)]=| f(b)-f(a)]",
H it XA
| £(B) —f(a) |*=[f(b) -f(a)]'f'(£)(b -a)
<|f) -f@lfENNb-al.
H A AEL(18). ]

= REEESHRE

TETIE 0 B S O, 3 L LR 8 O R O - — T 1) 4k R RO 5 Y SO £ T
SCAH oR B B 5 5
Xt F—Jcm &R E x:[->R"  ICR,H]
%, =x,(t),,x, =x,(¢t),t e L
R x® (0) (i=1,2,,n) FF7E, 3 1 1k R BCH 5 808 X, x 1k By S50 xY (1) =
[ C8) s ol () 17

Xt F n JUEAHRE f:D>R,DCR" JIF5E R f 1 D E AT, W
f(x)= (ﬂ ﬂ)

ox,”  ox,
B 7 S RES DR E R — 1 B ek BB £ 086 1) B R B0 . W RSEAE D
(8 D WHE—20) LA, R F7E D (B D MR —£0) EZBA 8 JFEX(f)" 1S
Boh =B S8 £ () DS (x). A (7)1

© X2 | f(E) || RIEMKH



§2 mE&RBOHS (1

f .. S
axf dx, dx,
fr(x)= : S (19)
of .9
axnax, axi

S P SR 0 eR S ) PREBSE B, 2 f B IR & I S BUE SR, R — A X B
X fAE x, B9 B 48 8 2 AT ] A 5 A

f(x)=f(x,) +f(xy)(x -x,) +%(x - x0) f"(x,) (x —x,) +

o( [lx =x, 7). (20)
IR & REAE A + £ 3 B — JuAR (8 n] B e 5| 1) 3 — R 9 T2 K.
M FRATIEE B 17,10 AE 17,10 ) HER (SR n GRS NS LT
FH I S5 18 CTE 4 IE B ) .
EE 23 IS(MMELERM) B DCR" HIFHE, LHEHEK f:D>REx, e D Al
i, HLHUH AR, 0
(1) xo 2R fHRRE LB f(x)=0;
(i) XA fAE x, MR U(x,) CD FFFEZELE —Frf S50, W2 f (x,) IHR/IME
W, fTEx, WIBERFE f"(x)) MIEESFEIEE ;4 1 (x,) MR KER, f1E x, BB EHR
B f"(x,) R B 852 .
IE PR FARHE I A fFE x, MBI RES"(x)) WA ER, W f7E x, A B A
EIE23. 16 (R RMF) LRRE ST U(x,) CD FFTEELSE —Hrim 55,
Hf(x)=0,0Y f"(x,) HIEE (&) B, £ x, BUSKEHR /D (B k) {E.
B4 ihie R eRE
f(x)=%xTAx+bTx+c (21)

IR, Hh xe R" AR A R nxn SEFREERE,b J nx] [6] 4, c L.
@ hm
f(x)=x"A+b" =0
KRG SMREM x,=-A"'b GXHIZ A W), R [ BEERK
f'(x)=A,
{5 A] RIGH 24 A D4 IEE B f(x,) AHR/ME ;A N 5E R f(x,) IRCKME. AT LRHIES(x,) B
S B/ ME R BCR A, B R

f(xy) =%(A"b)TA(A"b) -b"(A'b) +¢

=%bTA"b -b"A7'b +¢

- %bTA"b o g

A A BER SRAG AR E AL X, M T — B XA X AR S R(E AR
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1. {EBAEE 23. 12.
2. KT RENSE:

(1) £ (x,2)= (rysin 2, (5 ox:) " 26) TR S (v 2 BP0, ) 5

(2) f(x,,%,,20,)= (21 42,,%,e1"3) " K f(x,,x,,%, ) £(1,0,1).
3. @ DCR" A%, f.g:D>R" AT MEAM 0. Mg bR IMEK, TA
(f'g)' =fg +8'f.
4. ReEK¥ f.g,h,s,t WEXWTF:
f(x,%,) =% ==%,,
g(x) = (sinx,cos x)",
B(x,,%,) = (%% ,%, —x,)T,
s(x,,x,) = (x7,2%,,%, +4)",
(%, ,%,,%,) = (%,2,%,,%, +%, +%,) .
WEELEZNKTIESRBUNSE:
(1) (f-8)'; (2) (g°f)'"; (3) (heh)’;
(4) (seh)’; (5) (tes)’'; (6) (sot)".
5. Wu=f(x,y),v=g(x,y,u) ,w=h(x,u,v) , MAEXZMNITHE w (x,y).
6. & DCR" A, f:D->R" Aok Fl 232 23. 14 {E8A .
(1) ZEED L f(x)1EAR0 (RIERE) N f(x) AFE 68 RE;
(2) BEED L f(x)=c (B¥ERFE), N f(x)=cx+b,xeD,beR".
7. ®f:R">R" AR, XKD HFEEUTEHORESf(x):
(1) fi(x)=I (BEH);
(2) fi(x)=diag (e, (x,)), B0 o (%),0,(x), ", (x,) AEXNBETHXN HIE
BE = [y e y2,)
8. KTFINRE fAREHEM, HIRED 4 NERAMZRBENORES:
(1) f(x)=2 22,20, 4225 +2; —x, %, +x, + 3%, -2, ;

(2) f(x)=-x]+4x,x,-2x; +4x;-6x,%, +6x, x,.

9. ®Bf,g.h,s,t A 4BPOENREL.

(1) ke : BRE4D6 NNIAPFHARNRBNESH EEPLEHRNRBEITUHTES ,FRX
EESRENSE;

(2) kK TIEERHNSE:

(i) (gefeh)’; (ii) (sotos)’.

10. ®DCR" AFE,f:D>R" fEx,eD . RIiEBE: (1) £>0,7F# 6>0, 3%
xeU(x,;80)0,H

I f(x) =flx) I < CIHFx) I +e)llx-x15
(2) FE6>0,K50, 8 xe U(x,;8)H,H
I f(x) =f(x) || <=K[x-x,].

(XMAETHAPHAFBCRIBAERZRES.)
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§3 REBEEBEMBRIRHEEE (I

1. & DCR" BMIF4E ,g:D->R" Bl eR %, Bl 2 3HEMT x e D FUEfTIET MR e R {5
h'g'(x)h > 0.
RIUE g E D ER—— Mgt (5% g(x)=g(x,),x,,x,eD. & h=x,-x, #0,f (x)= [g(x)-
g(x,) 1 h. X f 57 A op {2 7. )
12. & ¢:RHR ZFra[ 3 HARES; [ R">R, Hf(x)=¢(a-x),a,xecR",a#0.
(1) 5K BT R E a5

(2) UEBA [ PT A R S AR 2B AL i, B FE X Se fa i ik, f " (x) B AL A B (BD 7 a8 A itk
det f"(x)=0D).

§3 IR e ECE PRRIES ph BoE Bl

AR5 /T HL AT X et o B0 B S R BOE R A B AT A T L R A Y
. X LA B — i i T 3K b R 52 RN X AN RE B K LA FE HIE.
— RERBEE

FIEE AT DCR" L[] B pR 5L

f:D—>R".

QR e BEeR RS R — — g IR B — 4 x e D R4y e R 5Z X5, H 3
—Ay e (D)W RAWE—FHER xe D, f(x)=y. TRHGEHERHE A& LI
S(D) LR R %, IEH

f_I:f(D)—’D,
PRE RS 1R R eRB S KO R B S AR A
(f'f)(x)=x, xeD, (1)
(fef )=y, yef(D). (2)

EIE23.17T(REBEE) W DCR" ZBHE RS D-R" R LUTF &M
(i) 7 D Ealfg, H fi% %k,
(i) 1 x, € D ff det f'(x,) #0,
MAFLERR U=U(x,) CD,{#i15
1° fHEU FR——BH, NTFIEREE S " VoU, K V= f(U) BRIP4
2° fTUEV EHFEESESE(ST) A
(fF ') =0f(x)™", x=f"'(y).y eV (3)
UE 1) K5 eR BSR4 Ry 8 CAE R s & S N 1) eR B
W T=f(x,),l (i) Gi) fFEM x, BB WCD 5 (x) £ WHIEE. 7£ W-
x,={x-x,lxe Wi ¥ LR¥
F(x)=T"[ f(x, +x) - f(x,)], xeW-x, (4)

D #AAFHKE M5 det A L7 A 8477 X.
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i W-x, h W BIf
0ec W, F(0)=0, F'(0)=1I,
XTI, ME FAEW, Eali, F &S, A xeW, ,F'(x)#0.
2) IEBIAFLERRIE W C W, 4% F 7 W, bJ&——mg.
>4 ¢o(x)=x -F(x), ¥e W, (5)
M @' (0)=0. BE O<a<l, i ' (x) HIELME  FFEPOLE RS IFER W, C W, 15 %)
erz,ﬁ

e (x) | < a (6)
T E B 23 14 oy pEA S HATA
| o(x") —(x") | <al|x"-x"]|, x'x" e W,.
H1 (5) 2 K = A % X 0T LUHE
| F(x") —F(x") | = (1 —a) [ x"-x"|, (7)
FRUAF £ W, Wit ——Bgf. 5@ L F R eRECH F(W,)—-W,,
H(F(x))=x, x e W,

fH(7), B H & EZEm.

3) WEH] F(W,) D (1-a) W, , U=H(V)EHE, Hph V=(1-a)W,.

fEM y e (1-a) W, , WA n>1, 0 FEAR LM x,, %, 1 x,=0,x, =y+
e(x_ ), x_eW, H

I, -x_, Il <a'[yl, 1<isn (8)
FTRA
n n i 1
le < X e -xo < o™yl <yl
i=1 =1
Bl x, eW,,
x,., =y +e(x,), (9)
Il xn+l _xn ” = ” ¢(xn) _¢(xn—l) ” s a ” xn _xn—l ” ’

BT LA n 45 i n+ 1 BSF U499 325 (138t Bt ST

HF a<l,FHitkix, | & R FHRFEFH, FEA x,»xe W, fH(5)AXF9) XL
n—o B F(x)=y. & V=(1-a)W,, FRA U=F (V). lN F 4, M FFHEK RS
RIFEBFUURFTE.

4) #iyeV,x=H(y) ,W H'(y)=[F'(x)]"".

wyeV,ytkeV,k#0,x=H(y) ,x+h=H(y+k) ,S=F'(x) , TRA

H(y +k) -H(y) -S'k=h-S""k
=S'(Sh-k)=-S"'[F(x +h) - F(x) - Sh].

i (7)
(1-a) I h I < 1K1,
B i | H(y +k) -H(y) -5 k|
Ik
L\ I F(x +h) - F(x) - Sh| -
= 51 (-a) bl i



§3 REBEHEENRABEE I

X k—0 bF ,h—0 BN (10) XAt TF, Hik
H'(y)=[F'(x)]".
5) H'(x)1E VNEEZE.
FATAH FiRAEA:
|H' (y +k) -H'(y) |
< | [F(x+h)]" - [F'(x)]"|
< | [F'(x+h)]7" | | F'(x+h) -F'(x) || |[F'(x)]7"]. (11)
Hi F'RESANE, XY || b || 850 /N,

| F'(xe+ ) = F'(0) | I TF/ (017 ) < o
B (11) 2, o] A7 5
I(F(x+m)]7" | <2 [F(x)]7"|,
T |H'(y +k) -H'(y) |
<S2|[F'(x)]" | P F'(x+h) -F'(x)|.
o F'ESetE  B0A H' % 2Ltk O
Bl1 icw=(x,y,2)",p=(r,0,¢)" Kk %K
w =f(p) = (rsin @ cos @,rsin sin @,rcos 6) (12)
14 B2 R B S B
g mANX3)
sin fcos @ rcos fcos ¢ - rsin @sin @) '
(f )" (w)=[f(p)] ™" =|sin@sin ¢ rcos Bsin ¢  rsin fcos @
cos 6 — rsin 6 0
r’sin’fcos ¢ r’sin’@sin ¢ r’sin fcos 6
= rzslino rsin fcos fcos @  rsin fcos Bsin ¢ — rsin’@
- rsin ¢ rcos ¢ 0

sin fcos ¢ sin fsin ¢  cos 0

cos fcos @ cos Bsin @ sin 0
- " " r (r’sin @ #0).
sin ¢ cos ¢ 0
rsin 6 r sin 0

# M w=f(p) LA L5 4%
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X ¥
r r
(f)(w)=| —= L + (13)
B ¥ x
X +y2 ' +y2
(x2+y2#0),ﬁlEF r=y/x’+y  +2°. 0

E AR RN SRR IR LR IR AR R (13) 3 XN
FIt A 19 B ek B (B & ] ) JF A AR RE th e /Y B A2 i B ORROR.

— REBEE

% XCR",YCR" ,Q=XxYCR"" ,F.Q>R". %5 i 7 12
F(x,y)=0, xeX,yel. (14)
MR RS U-Y (UCX) , Y f(x) ,xe U L& FE(14) iy y BF, GE{E
J7 F (14) 258 i 4 45 5
F(x,f(x)) =0, xeU, (15)
XA FRATT AR R B 2 el AR (14) Firaf 2 1 AE U E I BR R 4L
FHLART O3+ /N3 sk vl , i (14) & — 4 & A n+m ANAEICH) m A J 51
y=fCx) W C14) g fi ™, Bl (14) Firif a2 1) e ek 2504
T AGE E B AT B AT A ) RO T — A e R B S T Bk
PR F S E ye VB, EXT x 9 280CH

F.(x,y) B D,F(x,y) (m xnRfE). (16)
L E x e X B, ERT y 090 EGC N
F,(x,y) B D,F(x,y) (hm x m Hif) (17)

EFE 23 18 (AR BCE) W XCR',YCR" #ETF4E ,Q=XxYCR"™ (K FF
) ,F:Q-R". W F 32 5 &0
(i) FEx, eX,y,e Y, {#i1§ F(x,,y,)=0,
(ii) FAE 0 Ealfil, H F'i%gk,
(iii) det F!(x,,y,) #0,
WIAF7E 5 x, 1) n HEASIR U=U(x,) CX Rl y, B9 m 44830 V=V (y,) CY, {157 5
(x0,¥0) B n+m HESEIE W=UxVCQ N, T (14) HE—HifiE T RRES UV, E
W 2
1° yo=f(x);
2° MxeUB(x,f(x))eW, HAHEZ%X(15),8p
F(x,f(x)) =0;
3° fTEUWNFEES WSS, H
f(x)=-[F)(x,y)]'F.(x,y),
iE X R G:Q—-R"xXR",

(x,y) € W. (18)



§3 REFEEMORBRBEE

G(x,y)=(x,F(x,y)),
BiA  det G'(x,,y,)=det F' (x,,y,) #0,
G(x,,y,)=(x,,F(x,,y,))=(x,,0).
I 5E B 23, 17,4776 R"xR™ 45 (x,,0) i JF4E UxV' , UCR",V'CR" il R"x
R™ 14335 (x,,y,) BT U'xV,U'CR" ,VCR" ffif§ G.U'xV—UxV' HA o] i )L R 5K

H.-UxV - U xV. (19)
HHhG(x,y)=(x,F(x,y)), il Hth BARLIER .
H(x,y)=(x,k(x,y)), (20)

Hdr k(x,y) 2 UxV'3 V (#) 0] 34 ] f & L
E XS 7 R"XR"—R",
m(x,y) =y (21)
HF 7m-G=F, T &
F(x,k(x,y))=F H(x,y)=(m>G) - H(x,y)
=me (Go H)(x,y)=m(x,y) =y,
FHit, F(x,k(x,0))=0.
HEX f(x)=k(x,0) Hffxel, f(x)eV,
F(x,f(x))=0, y,=f(x,).
T UEWIEEE 30, 5] A fa) i 1 RS
Af=f(x +Ax) - f(x), x,x +Ax e U.
TRA
F(x + Ax, f(x + Ax)) - F(x, f(x))
=F(x + Ax, f(x) + Af) - F(x,f(x))=0. (22)
BB & i S M P E AR
F(x +Ax,f(x) +Af) - F(x, f(x))

ol A Af)A s O A Af)A
_Za—(xw, x,f(x) +6,Af) x,‘+za—)'](x+0, x,f(x) +0Af)AS,

k=1 0%, j=1
=0 (i=1,2,-,m). (23)
WX SE T BE i e T UE f, X x, R S BUETE (j=1,2,,m;k=1,2,---,n) , X S fj 7
Bl Af/Ax, BIRFR (Ax,—0,Ax, =+ =Ax, , =Ax,,, = =Ax,=0) (iR 73, H A ] i
FBRHGXHEHE Af—0, B f1)iESME)
" oF, af aF,
; a—y](x,f(x))a—ﬁba—m(x,f(x)) (24)
(i=1,2,> m;k=1,2,-n).
H3X mxn A5 O R B R
Fy(x,y)f(x)=-F(x,y), y=f(x), (x,9) e UxV.
BT F 4e U el il sz BR gk nl g th f () an(18) s, H i 24 (i) #E45 f'(x)
fEU L RESN. 0
EEM23. 18, Y n=m=1 Ml n=m=2 B 0] 43 515 3| & 7 18. 1,18. 2 Al & M
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Ml "#=1+=% BEBEHRBPWLP

18. 4 45 R, HUJE @ 3 23. 18 P4y i 2 1F o — R 263X & o8 T UE A b 1 A7 1.

B2 WOQCR ,F,G:0-R FHlk H=(F,G)" fE£(z,,w,)" e (Hrz=
(%9,50) " swo=(ug,vy) ") 3 AR P 36 2 5 7R 23. 18 (9 451, H det H.,(z,,w,) #0, 1l
Ji#

H(x,y,u,v) =0
ez, RSB BRI — D AT I B R B w= f(2) IF i 2 (18) R Em 5
f(z)=-[H,(z,w)] 'Hi(z,w).
Mk §2 (7)), BT A S

du ou aF  aF\T'(aF  oF
; ax 9 ou v ax 9
Jx  Jdy du v dx  dy
9G _OF\(oF oF
__L Jv av 0x ay
T a6 aF ||aGc a6
ou u dx  dy
a(F,G) 9(F,G)
__ 1 alx,w)  a(y,v)
J1a(F,6) a(F,G)
6(u,x) 6("/7}/)
N a(F,G) S AN 4k : = 8§92 /\
XH J= 3(a v).ﬁ MR IERS HAE §2 AK(S). U

= . N EEREE

A AL ) REUAE 25+ /\BE § 4 th b AT w128 (0 0F e, BUAE UE BH i 4E 15 50 F B9 Sk
B H e %

W DCR" I, f:D>R,o:D>R" ;n=m+r, 3BT HIC x=(x,,,x,) =
(xl 9" 9 X, s Xy 9" 9xr+m)= (.V vz) JE R,,ZE R". Fﬂﬁi‘ﬁﬁﬁ:%ﬁ

o(x)=¢(y,z)=0 (25)
BRI KRB S (x)= f(y,z) BIRRAEL. X FaX A SR B AR [ A8, & 9 h s ) H pR 50
L(x,A) =L(y,z,A) =f(y,2) +A"o(y,2), (26)

Hop A=(A,, A, " TR ) B e b, T2 5@ B 18. 6 1) BB R 2
EIE23.19 XU EFTRMRE S e #5700 R
(1) f.fED NAEL S
(i) @(x,)=¢(y,,2,)=0;
(iii) rank ¢ (x,)=rank[ @} (¥,,2,) ,0.(¥s,2,) ] =mY;
(iv) xo=(y,2,) J& fAESRME(25) T ISR AE A,

@ rank A K T4M A 654k,



§3 RARPEBAORKBEE I

MAFTE Ay e R™ (#1715 (x,,A,) 2 (26) X Fr i el 80 L f%E 2, BD I 2
L'(x,,A,)=[L(x,,A,) +L,(x,,A,)] =0.
A L,(x,,A,)=[e(x,)17=0 (FKAFCi)),#k(27) X%EFHF
L, (x,,A,) =f(x,) + Aggp’(x,) = 0.
iE AR AR W, i A Gil) AR
det ¢.(y,,2,) # 0,

(27)

(28)

(29)

TR (1), Gii) Z 6] (29) w2 5 B 23 18. Ko J7F2(25) B 1 HE— A9BSR 2K

z=g(y), (y,z) € U(y,) xU(zy) CD,
15
z,=8(y,), ¢(y,8(y)) =0, ye Uy
H g 15 U(y,) FAAEEZE S E T2 i & 4G R BOK T3 0 15 2
@,(¥0,20) +¢.(¥,,2,)8 (y,) = 0.

(30)

F— i, A (30,20) 2 £ B9 KA 2L, BT LA 3o 2 R (y) = f(y,8(y)) KRR (A

M. TRA
£,(¥0:20) +£.(¥0.2,)8(¥,) = 0.
WA, e R" HFH| 75 B -
[(30,20) + Ay, (¥,.2,) = 0.

(31)

(32)

MF&ME29), ERTBRNMEAAER. )a, U Ay F#(30) X, 1 32) XA LIS

(31) XA, 73 5
f,(y() Kol * A;:.(D,(yo »Z) = 0.
B (32) A5 Rk, 2 fr #uEW i (28 ) 5.

L HRA

3x+y-z+u =0,
{x—y+2z+u=0,

2x + 2y —= 3z 4+ 2u = 0.

WA :BRT AR 2,y Butt—RESN HBEAT=AZTEREAEOITEE K.

2. NAREEKSAR(18) , Kb ARA
X = ucosv, y =usinv, z =10
i ENRAB(HPz—)z=z2(x,y) WEFH Z Mk S
3. wARR4E
u=f(x—-uv,y —uv,z - uv),
{g(x.y.z) = 0.
e (1) EHAKHGT . EHEUx,y,» NEXR v,z N ETENRATA?
(2) BEBHEMU 2,7,z IBTR w0 WEZTBHORIEA;

(3) e o

ax ' oy v’

4. % f(x,y)=(e"cos y,e'sin )"
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Ml "8+ =% @REHREWSF

(1) iEBA: % (x,y) e R B ,det f'(x,y) #0,{BZE R’ £ fFRE2——8k5;
(2) MEBH: fEE D=1 (x,y) 10<y<2w}| L2 ——825, 3K (') "(0,e).

5. ﬂﬁi}i%#zﬂ’a%&@ﬁJ+i?§ﬂ%&ii%&ﬂ’\]ﬁ§&%,g%,gy—,?:
) u v

(1) (u,v)T=(xcos L,xsin L)

x X

(2) (u,v)"=(e +xsin y,e"—xcosy)".

6. & n>2,DCR" AF%,¢0,4:D>R, f.D>R* B
f(x) = [o(x),p(x)¢p(x)]", x € D.

MEBA:EHRR f(x,)=0 8= x, & ,rank f'(x,)<2. BREAFARf(x)=0 NI RELES x, WERBAHE
R g.E->R JECR".

7. ® DCR", f:D-R",MBES

(i) fED LoIfy, B fES;

(ii) Y xe D B ,det f'(x) #0,
W f(D)ZFE.

8. WD ECR BRFE.f:DHESf  :E->DBEARZY LR L fExeD TN, f 'Ey=
f(x) e ETHMf()E(f ) () AEFEER. (TEE ML EE23.17 EAHH L NIEH. )

9. W n XRBMAH#TER B

F(x) =x" +a, """+ +a, = (x=r)(x-r1,).

MEMBX LR, ZHE—ITREAFEE BEAZTANEINFZHUBREN n MR E & H, B

a, =a(r,-,r,), i=0,1,--,n-1 (33)
MBINEXBURERBIARBRTHIR, B
r, = r,(au,a,,m,anyl), J=1,2,-,n. (34)

X n=2 5n=3 BHEL,EWH . SHEF(x)=0 TERN , RHA3) FERBHA(34).

I N S YR P

1. UEW % DCR" IAEMAE, f: DD, HAFEEELE g (0,1) G XHEMT x',x" e D, i 2
I f(x") =f(x") || <gqllx" -x"],

WIAE D RAFALE S —ABh i x ™ B f(x" )=x" (AWK ARHRRENERRS EE. )

2. # B=|xlp(x,x,)<r| CR", f:B>R", HFEIELE g (0,1) % —Y x' ,x"e B, Wi &

| fCx") =fCx") | <gqllx =x"| 5 || flx) -x, | <(1-¢)r.

A AR S (e BAUEW : f 7 B h A HE— A8 A

3. MAIERE 2311 UEH] % DCR", f,g: DR, %5 f{E x, e D Al i, f(x,)=0,g 7€ x, 2, N
S og tEx, Al .

4. W DCR" ZIFHE, f:D-R" Rl ek 8, HXEA] x e D, det f'(x) #0. i{iE:# y ¢ f(D),
e(x)= [ly-f(x) || >, W3t—Y) xeD,p'(x) #0.

5. UEW] % DCR" JEM S, f:D>R™ J&E D L] R B WXL E M i a,be D, LIS g—%
i 4 B e R" ,WAAFLE S c=a+0(b-a) € D,0<6<1 i &



i
|
_|_
|1
o
1S
e
M
&

B'Lf(b) -f(a)] =B'f(c)(b -a).
(A ARy BRI S PEEE. )
6. A LB RS MR EAER
| fCB) —fla) || < | fCe)|Ib-al],
c=a+6(b-a), 0<6c<]l.
7. % f(t)=(cos t,sint) ,a=0,b=21.
(1) B ce (0,27) 02
fCb) = f(a) = f'(c)(b-a).
(2) &5 5 BRI P E B, 38— B e R, N IZAEME ce (0,27) ,{§i1% B[ f(b)-f(a)] =
B'f (c) (b-a) k3K B R ik HLAY H 1 4 c.
8. W f:R">R" AIG, H f1E R" LS #AFAER B >0 [Hixf—Y) x, ,x, e R" , ¥ f
| flx,) =flx) | =clx, -x|.
i AIE B
(1) fRER" F——bit;
(2) ¥—PlxeR", | f(x) | #0.
9. WACR" Z2HAME, fLAA MBEMEEN x, ,x, e A, x, #x, , # 2L
I fCx) =flxe) | < lx, —x, |,
WA A HAUA — S x 115 f(x)=x.
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%Iéll'
3
Y
&
ij8
W
AT
R
]

St s BB

& 12.1

L (1) 3 (2) 25 (3) 5 (4) 1-/25(5) 3,

6 (1) —; (2) 1 {3) —.
a 2
7. (1) sk (2) ki (3) Wsh; (4) Kk
10. 2R FEE n, A Kk, n,<n<n,, N Snk<S,‘ sSnM i Snk>.5" ZSHMIJZ\ﬁ}iEPZ—*
Y AE

33 12.2

Lo(1) sk (2) Wedl (3) RHG (4) s (5) sk
(6) %t; (7) %fi; (8) Wedl;(9) Wesl; (10) sy
2. (1) &#G (2) K (3) Wsl; (4) sk
(5) WeB; (6) a>b, W8 a<b, % L
9. (1) Wesl; (2) KMk (3) K
(4) p>1 W8 p=1,¢>1 084 p=1,9<1, K ;p<], K.
10. (1) K#G(2) sl (3) Wl (4) I8 (5) Kk (6) s ($27i:3""=n"");
(7) st
12, (1) Y8l (2) x>0, 008Ga<1, ki
14. (1) 0;(2) 0.

3 12.3

Lo(1) #axfiesi; (2) K (3) 24 p>1 B4 RTIEI, 2 O<p< 1 BF SR ARSI, 24 p<O B KT
(4) RS (5) Kl (6) RS (7) AXTUE; (8) Ixl<e BEAE XIS, 1xl =e B A1
(9) ZM¥esk; (10) K.

2.0 (1) Waesh; (2) Wesh; (3) st

5. (1) 14227+ 4nx™ 7 4--+5 (2) 1.

m”+1 m*+2m

8. ﬁﬁ:?‘aiﬂii(-l)"(#+ 1‘ i )qyf,&_
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BAIBERSRT

1 NS D2 )

7. R §2 TS AL,

B EE B R B

3@ 13.1
Lo(1) —Bolest; (2) —Buls: (3) A—8ledl (4) A—Boles, WA —Bolesl; (5) A—

Bolost, A — Bolos.
3.0(1) —Bulkes; (2) —Bolest; (3) r> 1 B —Bollesl, r=1 B —Boliesl; (4) — Bl

(5) —Bs; (6) A—Bulist.
9. (1) —BUlS;(2) A—Bs: (3) A—Flles; (4) —Bols: (5) —Buled; (6) A—3

W
S 13.2
L (1) f(x)3f(x)=1,f(x)3g(x)=0, =R ;

(2) fu(x)3f()=x,{ 1A BB, EH 13.9 A1 13,10 &Rl 5
(3) L L5 LA — Bl S, =58 BRI AS 0 2 B 5E B 13. 9 S5 5T

9. (1) f, 3£ (x) = 0; (2)(i) | fil & — B, B B ok %R 7 8 . R Al 3 {8 o] 8L
(i) f, 3f(x) = L.

=Rl

Lo(1) k<l B —B0lesl; (2) k<l B —Bolst.



M BLIBERSRR

St w % X

S 14.1
1. (1) R=1,(-1,1);(2) R=2,[-2,2];(3) R=4,(-4,4); (4) R=+» ,(-» ,+); (5) R=

4 2
tm (= 4w )5 (6) Regm [ —3=7) 5 (D R=1.(-L.D) (8) R=1,[-1,1].

xe(-1,1); (3) x+a’

2x
2. (I)—ln ” ,xe( 1,1); (2) 1ox)’ )

,%e(-1,1).

8. (1) (-R,R) ,R=max|a,b}; (2)(-% —l—)
1
9. (1) R=—3(2) R=1.

%ln(l—x)+l, e [ -1 8) 00613,

10. (1) S(=)= 0 £=0

1, x=1;

_ _(l—x)z
(2) S(x)= >

ln(l—x)+i—-L,xe [-1,0) U(0,1);x=1 A} S(x):L;x=OETJS(x)= 0,
4 2x 4

1 4 4
_— T In(l-x), xe(-1,0)uU(0,1),
(3) S(x)={(1-2)* (1-x) e = = et
1, x=0.
11. (1) R=1;(2) 2a,+2d (d HANE).
Sf14.2

2(1)2 Cae (@) (2) Yaxe (-1,1);

(4) Z<-1>

(5) Zo( }: kT) e (-1,1);

(6) lZu S(-0 e (- 1)

2n+1
X

(7 z (2n+l)' (2n+1)°

xe(_w’*'m);

(8) Z(——l)n'f;—ﬂx",XE(—w,'*m);

- (-1)" 2n =111 4
(9)x+;(2n)!! (n2n+l) x axe [-1,1].

310



BArIBMERSET |

3.(1)8+15(x-1) +17(x = 1)* +7(x = 1) (2) > (- )"(x - 1)";

3 o 7 _ axs2n) 1 3 g = I§ **
SR ])+"Zo( b (n1)? (n+1)(n+2)2"\ 2 ) s = [0,2].
1 < 1 -1)™ &
4. (1)7;(n+1-+—(2—))x,xe(—1,1);
* 2n+2
(2) Z<-1>" : e [-1,1].

(2n +1)(2n +2)
2n-1

5. ZZn—l( 1) T ke il @)

x + 1

5D 5 gk 2] 8
sk . 1 = l = n 32"-I - 3 2n-1
2. (1) = + Z(- 1) (—_—])x a e (= 1,115 (2) T;(— D e S
xe(—w,+w),(3)z(2n)| in g 1 xe (-o, +o).
x 2 +4°
3(1)(l——x—)3 ,xE(—lyl);(z)m 'xe(—ﬁ vﬁ);

2
(3) - =,x € (0,2); (4) %arctanx +%arvtanx ——;—,x e [-1,1].

(2 -%)
4. (1) 1; (2) —;—an P

33

6. (1) 25(2) -

0 D L S 2

@ 15.1
y e (= 1) .. o\ sin nx
1. (l)(l)ZZ—smnx, (11)11'—22——;

(2)(1)—+4Z(—l) —cosnx (ii) —11' +4Z(M M),

n

(3) b;a.. 2(a —b) Z oos(Zn - l)x 485 8 59 z(_ )" .smnnx

1sin(2n - 1)x.

= 1
3.;2’1

7. (1) 2 S‘"n’”‘ e (0,2m);(2) 2 (1 -22 ““'”‘) e [-mml;
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Il BIBERERT

(3) (1) ia'ﬂ'2 +bw+c+ Z 4—(,1(;05 nx —4‘"a—+2bsin nx,
3 asion’ n

., a —((-1)"4a (=1)"2b .
(ii) T'"z +c+ Z( eos nx — —— ~sin nx) ;

n=1

sh 2 « shmw o 2 (-1)""'n .
4 $— - 1¥%o8 nx; (5} —sh At A :
(4) = = ’; ; +nz( )"cos nx (9) 'rrs -n-'; = . sin nx

3

2 4 (-1)"! 1 1 «— sin2mna
1. (])?+—z——1~0052nx; (2)7——27-

™o 4n’ - a=1 n
3 1 1 4 < cos(2n + 1)x
= —cos2x + —cos 4x; (4) — [_ wBOSLER b L]
(3)8 57C0s 2x + —-cos 4x ()“’;( 1) 2+ 1 ]
2 3 < n 1 2nmx
3, = g - 1)"cos =X TC0S ———.
3 +11-2;(( 1)(0“3 l) n“(‘os 3
4 < cos(2n - 1)x
3. — —
™= (2n-1)
4. 2 : sin nx.
AT 4nT —
8 < 1 (2n + 1) mx
S —5 cos s
f;u“l)z * 3
1 4 <~ cos nmx
6. — + — =
3 'n"; n’

43 (- 4 < cos(2n - 1)x
. N N 2 - 3 ) @2n-1)
7. (1) 71',2:,(2".—1)2 in(2n - 1)x;(2) ‘n’,,Z‘] (2n—|)1

G N R P2

4. (1) o, =a,,8, ==b,;(2) o, =~8,.8, = b

ne

GPNE 2o BBk 5 S

3@ 16.1

2xy

7. (1) 19—6:(2) =1(3) lz(xz*'}’z—xytan%).

x+y

9. (1) y#+x;(2) (x,y) #(0,0);(3) xy=0;(4) {(x,y) | IxI<1,lyl=1};
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BorIBWMERSE= I

(5) 1(x,9)12>0,y>0};(6) {(x,y) 2nmw<x’+y’ < (2n+1)mw,n=0,1,2,-};
(7) 1 (x,y) ly>xf 5(8) & 0fi;(9) BN =471 ;(10) | (x,y,2) IF <’ +y° +2 <R*}.

3@ 16.2
L (1) 05(2) +9;(3) 2;(4) +;5(5) = ;(6) 0;(7) 1.
2. (1) EHRBRALE, lim lim f (x,y)=0,lim lim f (x,y)=1;
(2)  lim fCxy)= 0, B4 BRI AAFLE
(3) WHRMALFAE, lim lim £ (x,y) = lim lim f (x,y)=0;
(4) immmﬁ&‘,iim i‘Lmof(x,y)=!i:2 lim £ (x,y)=0;
(5) Mim f(x,y)=0,limlim f(x,y)= 0,5 — RRHERALFLE
(6) if&m7{<#{£.{ifﬂ!imf(x,y)=!irr'r(}.lli:r(}f(x,y)zo;
(7) FHLBR S B R R A A7 7E.
7. (1) 0;(2) 05(3) 15(4) e.

> 16.3

1. (1) Iﬁ]MHﬂ?ﬁ}j[ﬁ]ﬁ%x2+3'z=(2n+l)%,n:O.I 2,

(2) [T N AR x+y=n,n=0,1, 22, -
(3) RELAES ] (x,y) 1x#0,y=01;(4) f£ R* 5L
(5) {UME Lk y=0 Li%%E; (6) 76 R® bifgk;
(7)) fEE X E ST (8) fEE U E %S

G WA SE I P

3. (1) 15 (2) AFEE

St ookt

J#17.1
1. (1) z‘=2.t)',z‘=x:;(2) z, =—ysin X,z =C0S X;
= - 2
(3} 5,=-— xz w5 =T y, 1/»;(4) z,= lz.z‘= y’;
(x"+y") (x 4y )" x+y x+y”
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