EBEMED (AL, 1028FE) Bt 46: 2HoR

TG 46: 245
(R §8.6)

i
LLY,

_k

G, & y=f(z), BEH « HIEE (increment)
EER Ax, EEH y (IEE

Ay = f(z + Azx) — f(=z)

BB
de = Ax  (BHEHE)
DAk
dy = f'(x)dx (FEEE)

Ay~ dy = f'(z)dx
& dr TN, QER.

HE. % 2= f(z,y), BEH 2 B y HNEETES
Az, Ay, FERE » SR

Az = f(z + Az, y + Ay) — f(z,y)
Hiom =2\
der = Az, dy= Ay (BEH)
1 HRBE R TIREE




EBEMED (AL, 1028FE) Bt 46: 2HoR

LA

dz = gdm + gdy (FEEED)
ox oy

NHE2MO = (total differential), /4 dx # dy Y
TR TR

Az ~dz = gd:c -+ gdy
ox oy

E Ax =dz, Ay = dy oo/, E7R.

Bl 4 2= f(z,y) = 222 — zy.

(a) HER, z WEE

Az = f(z+ Az, y + Ay) — f(z,9)
= [2(z 4 Az)? — (¢ + Az)(y + Ay)]
— (222 — zy)
222 + 4z Az + 2(Ax)? — 2y — x Ay
—yAxr — Az Ay — D12 + xy
= (4z —y) Az — Ay + 2(Az)? — AzAy

(b) & (z,y) H (1,1) & (0.98,1.03) K,

Ar =098 —-1=-0.02
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H
Ay =1.03-1=0.03
DAk
Az = (4—1)(—0.02) — (0.03)
+2(—0.02)? — (—0.02)(0.03)

—0.06 — 0.03 + 0.0008 + 0.0006
—0.09 + 0.0014 = —0.0886

B2, 4 2= f(z,y) = 22°%y + y5.

(a) REER, MO

dz = gdw—l—a—fdy
ox oy

= Adgydr + (2z° 4 3y?)dy

D)ExsHrz=18F x=101 HyHy=2
£ y=1.98 K, 2 B3I b

dz = 4(1)(2)(1.01 — 1)

+(2 +12)(1.98 — 2)
8(0.01) + 14(—0.02) = 0.08 — 0.28
~0.20
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(c) REE, » WEER
Az = f(1.01,1.98) — f(1,2)
[2(1.01)2(1.98) + (1.98)7]
—[2(1)%(2) + (2)°]
= 11.801988 — 12 = —0.1988 ~ —0.20
Bl Az =~ dz.

Bl 3. HBEROKAKE
1 3 1
R(x,y) = —Z:UQ — §y2 — 7Y + 300x 4+ 240y
EMEER » B 200 ¥E 206 HEWA ¢y H 60 EE
64 ¥,

Az =206—-200=6, Ay=64—60=4

Hig e &
IR 9p  |7=200,y=60
dR = —d —d
ox z+ oy Y
= (—%az — %y -+ 300) dx
3 1
—— — — 240 | d
+ ( 2Y 2" + ) Y
(=100 — 15+ 300)(6)
+(—45 — 50 + 240)(4)

— 185(6) + 145(4) = 1690
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Q

dr=06,dy=4

=200,y=60

dr=6,dy=4
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Bl 4. —EBBEERERNEERRES
2 = f(z,y) = 30z2/3y1/3

S « B 125 BE 123 HEARY y B 27 #F
29 K, EE8b

Az ~ dz= fpdr + fydy)

= 20 (y) 13 dx

T
2/3
X
<+ 10 <—> dy
J dr=-—2,dy=2

= 20 (1)1/3 (—2) + 10 <12275)2/3 (2)

r=125y=27
dr=-—2,dy=2

x=125,y=27

125
= ()( 2)+1o( )(2)
— —24+% —24+5sg=313

AEmMEAMHRERENR, H §8.2, 4 HEZEY)

PAN
= .

WS, =88 EE w= f(z,v, 2) 2HHR

def of of of
dw —dx + —d —d
ox + oy y+ 0z ©
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B do = Aw, dy= Ay, dz =0z H o B o #
Ea+ Av, y 0 b BEE b+ Ay UK 2 B ¢ BE
c+ Az.

5. ER—-EFFETE, , BRBAERES 1%
I, BERENRAE2RZ (maximum percentage
error) B

<> BEENR EB z, vy, z, BEENE 58 q,
b, c. HEE,

A _
Azl _Jz—al g0y
a a

Al

|Axz| = |z —a| < 0.01a
[FIE,

|Ay| = |y — b] <0.01b
H

|Az| =]z —¢| <£0.01c

Ak, fER

V= f(=zy,2) = zyz
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H
AV

Q

[dV|
of of o f

—d —d —d
ox x+8y y+8z ©

lyzdx + xzdy + xydz”
|bedx + acdy + abdz|
be|dx| 4+ ac|dy| + abldz]

bc(0.01a) + ac(0.01b) 4+ ab(0.01c)
0.03(abce)

HiEEE = EAEXTMBIE=A1EFR
la+b+c| < la| + |b] + ||
NEFRERE V = abc, WMADTRER
AV 100% < (0.03)abc
V|(a,b,c) abc
Bl REZRER 3%.

r=a,y=b,z=c

r=a,y=b,z=c

Il IAIA

100% = 3%

Exercises

11. % 2z = f(z,y) = 22e¥ +yInz, HIZ2HSR
dz = fzdz + fydy
— (Qxey + y) dz + (z%e¥ + In z)dy
x
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18. & w = f(x,y,2) = ver + e¥ + ze®Y, 2sm

=
x Y
dw = ¢ T yze dx
2ver + e¥ + ze™Y
n e¥Y 4+ xzetY dy
2v/er + €Y + ze?Y

e’y
+2\/ex + e¥ + ze™Y
1

ENGE T T

+(e¥ + zze™¥)dy + e"Ydz]

dz

30. & z = f(x,y) = In(zy) /2 B (x,y) H
(5,10) #E (5.04,9.94). BEHBERE, &

1 1
z=f(:1:,y)=5|na:—|—§lny

DAk
Nz ~ dz
21 2Y | dz=0.04,dy=—0.06

1 1
= -—(0.04) + —-(-0.06
1o(0-04) + 5 ( )
.04 — 0.
_ 004-003 _ ..
10
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40. REERH
2 = f(z,y) = 5021/3y>/3
A5 2% BEARFEM 1%, B
dr = 0.02x, dy = 0.01y

Hij
Nz =~ dz
50 2/3
O
3 \x
1/3
100
—I——<£> dy
3 \y
dr=0.02x,dy=0.01y

50
= 5 (0.02)z1/32/3

100
—I—T(O.Ol)x1/3y2/3

0.02 = 0.02

= (T3 5 ) G0t
0.04

= Z
3

HIt, B8t (percentage change)

0.04
Ar  dr 004 04
P 32:%%0.0133

< < <

H1%7 1.33%.
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44 . FAEARAY MR &5

7Tp7“4

8kl
Heh p, k BEH. ERE | HEER
& r WEERER 1%, Al

dl = 0.02], dr = 0.01r

b= 1118

R 2%, F

2l
SV oy
= —dl+ —dr
ol Or  |dil=0.02l,dr=0.01r
4 3
4
— W—p<—r—2dl—|—Ldr>
8k \ I l dl=0.021,dr=0.01r
4 3
™D r 4r
— — 0.021 ——(0.01
8k[ - (0.020) + 47 r>]
4
T
= —0.02+4+0.04) = 0.02V
% ( + )

., H9%81t (percentage change)
AV _dV _ 0.02V
v VvV

= 0.02

ARy 2%.
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