= ZIUHRBIM

2.1 ZILHRBHIEABE

\ _ 1 — cos(z? + y?)
1. SRAKPFR: lim o
(29)—00) (22 + y?)z2y?

2.ﬁ%®ﬁﬂ%w:%§§%,xzayz&n>o,E@w%ﬂ&mﬁmw
BT
3
" Y RAHE.

3&%&@(m1

z,y)—(0,0) 26 + y2

2.2 W FH LMY

1. UFBH R

1
Ty sin , (x, 0,0
ﬂw){y s @0 #00)

0, (z,y) = (0,0)
A5 150, 0) b3S, i EEAFEAE(HAE 55.(0, 0) M ANIESE, 1117 f4E 1.0, 0) AT H

2. P14(1g99)10,

2.3 HAEREBCKSHE

. s I " . 0?
L&zzﬂmﬂmﬁy1ﬁEﬁQMEﬁﬁ%ﬁ,*méf

DU 1 g 0P 0%u )
2. W u = u(x,y)ﬁﬁﬁ':ﬁﬁ@ i M & MFu(x, 22) = o, o (x,22) =

o ul TWEER S, Rl (2, 20).
3. Bu=f(r), r=In\/a?+ 7+ 22 P FRA HELIAL ik

*u  Pu  O*u

2 2 2
=0
a172+ay2+622+(:v-+y+z)

Kf(r).



§2.3 HARACKPIL

3

WS (r)AE[L 00) EEA I ES K FECH (1) =0, /(1) =1, HZJtK

W = (2 +y2) f (2 + y?) it

Pu
ox  oy?

K f(r)7E[L, oo) LI KME(B], P. 24, 7, P. 115, PU).

0

Wz o= fry)fE S(L DA T AR AE S, f(L) =
of B o - L v’ (x)
2, o o 3o Xwy(x) = f(z, f(z,2)) *T .

B f (g ) TS T ARG B
fto ty, tz) =t f(z,y,2)
4 HAX of  of  of
o + ya—y + 9. =

CUER: R = f(x,y) R ar + by R HALY

kf(z,y,z)

RN
or Oy




§2.4 ZHEELR
24 ZHEER
2.4.1 ZICREIFEARS
L fft: Sr =2+ 9% W(2xy)? <r?, W
1—cos(a?+y*) 1—cosr r 1 —cosrdr
(:1:2+y2)a:2y2 - r2 z2y? ~ r2 r2

1 — 2 2
TR lim cos(z +y):oo
(@,9)=(0,0) (22 + y?)x2y?

2. fift: (i) BARSf(2,0) =0. LA Ry #0, NI

sin(z"y)|  |sin(z"y) 2"y < sin(z"y) | |x"y|

72 + y2 o vy 72 + y2 - "y 2|$y|
T2 lim f(z,y) =0%n > 18,

(2,y)—(0,0)
(i) 40 <n < 1B, Wy = k2™, W)
b 1
n — n=
im = LR
FoOy=ken 54y 7 0<n<l1

Wf (2, ) 1E (2, y) = (0,0) IR PR AAFAE
3. WEBH: BT My = ka®it

3y kb k

26 1 42 T k226 T 14 k2
RO AN ] (R AR PR A AR BRAE AN ] R BRANAEAE

2.4.2 WFEREWS
LoAEW: H|f(z,y)] < |zy|50

lim )f(x,y) =0

(z,y)—=(0,0

WUf (o, ) 7E 130, 0) AbiEE 2L
HH G BRECR SR, Mo #£ 0,y # Ol

8f . 1 2 2 2\—3/2 2 2\—1/2
—=(z,y) = ysin ———— — 2%y(«* + y*)** cos(z® + ¢*) 7/
ox /22 + 42

0 1

a—g(l’, y) = g sin m — $y2($2 -+ y2)73/2 COS(.Z’2 + y2)71/2

vt S i 2L00,0) = 2L0,0) = 0. Heli SHEAEZE (0, 0) kb

ox dy

AL,



2.4 ZHEE

T
ry 1 z? 4y Va2 +y?
sin < =
/x2+y2 ’:E2+y2 2 :E2+y2 2
CIES;

f(x,y) = f(0,0) +o(v/2? + y?)
B f7E 55(0, 0) A Fk 43 0d + 0dy .

2. fi#: W f(x,y) = (gz)¥, MWf(100,1) =2H.

- (z,y) = (Igz)"Inlgx

lge 2In2
£(99,1.01) =2 — 28 20

~ 2.
100 100 0095

2.4.3 HERBKRIPIL
L s 5 A B OR R T 1

0z ’ !
5 = Ne—yey’) + v fi(x = y,2y°)
(54
822’ 17 2 " 2 / 2
oxdy 1@ =y 2y”) + 2y fia(e — y, 297) + 2y fo(e — y, 297)

— P foh (x — y, 2y®) + 229° [y (x — y, 2y?)
1!

=2yf5(x — y,2y?) — (@ =y, 2y®) + oy — v*) fla(@ — v, 2y)
+ 22y’ oo (2 — y, 2y°)
2. fi#t: Hu(z,2x) = 23K F15:
w, (, 2x) + 2u (v, 27) = 1

4
Uy, (1, 22) + 4uy, (v, 22) + duy, (v,22) =0

P (v, 20) = 2215

wy, (2, 22) + 2uy, (v, 21) = 22

p 4
AR (v, 20) = =g
- or x e
S i F L
ou . or T

= P0G = )



2.4 ZHEE

" 0%u a? y? + 2% —a?
a2 "(r) 2 2 22+f’(7") 2 2 212
ox (22 +y2 + 22) (22 + y? + 22)
T
0*u  0*u  O*u s 9 o
8x2'+'8y2'+ 622—%(x +y°+27)
2?4y 4 22 ? +y’ + 27
—"(r) Y + f(r) J F @2yt + 2 =0

<x2+y2+22)2 (x2+y2+22)2

{1 F7(r) + f/(r) = —et, ST F(r) = Cy + Che— — e,

20
s HE A RECR FYENAS
% = 22f(2” +y°) + 20(2” + ) f' (2" + 9
H
2
% — 2f(ZL‘2 +y2) + (101:2 + 2y2)f,<1'2 +y2) —|—4£L‘2(I2 +y2)f"(a?2 +y2)
TR
P o
ox? = 0y?
=4f(2? + ) +12(2* + y°) f' (2 + y°) + 4(2" + ) ° [ (2" + ¢%) = 0
BI72 £ (r) + 3r f'(r) + f(r) = 0,

. d
&r:éapzz§,%zz

[D(D—1)+3D+1)f =[D*+2D +1]f =0
G+ Cylnr

r

3:7\%: f(et) = (Cl + C’gt)e_tﬂf(r) EBf(l) = 0/%‘01 =0,
ﬁﬁmfmzﬂﬁ@zl,%ﬂﬂ:%;

PUR A5 umslundd. #ot, f(1) =0, lim f(r) =0. JX,

f'(r)= %(1 —Inr)=0

.
W v = cHf(e) = % FE T f(e) < OK1f (e) S M ofir.
%:%ﬁ:ﬁaum:m%ﬁ@ﬁ}

W ARk S

dW(x) . o . (Of OF (0f  Of
s (3 (4 5)

—3(2+3(2+3)) =51



§2.4 ZHEELR

6. UEHH: XMTREL E (v, y, 2), HIEEREg() = f(tr,ty, t2).
(EEVE) N EIRSHIR RS (t) = thg(1),

9 )=y = kg(1)

af af of _
o (tz,ty,tz) + yay (tw,ty,tz) + 2 (te,ty,tz)| =kf(z,y,z2)

() BT 1S
o of of %
gt) = T (tx, ty,tz) + yay (tx,ty,tz) + 2 (tz,ty,tz) = ;

oy B ACEIAMR O TR A B«

Ing(t) —Ing(1) = kint

]
fte, ty,tz) =t f(z,y, 2)
HEEE,
7. 0B AWitka # 0. Wr = ax + by, Mz = T_abyﬂz =f (T_aby,y>o
FH R AT R0 5 )
Z / ’
oy — Lt fy=0
Blz5y oK.
K2, #iz= f(z,y) = glax + by), NI
0z , o 0% ,
T 5 5
pE — abg’ = Pkl
x dy



	微分方程
	二阶线性微分方程
	补充习题

	多元函数微分学
	多元函数的基本概念
	偏导数及全微分
	复合函数求导法
	参考答案
	多元函数的基本概念
	偏导数及全微分
	复合函数求导法

	隐函数求导法
	隐函数求导法
	偏导数的几何应用
	多元函数的一阶泰勒公式与极值
	方向导数与梯度

	   

