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1 Exercise 9.2

1. (9.2.2)
(a). 2, =37Y/*In3-y/a?, 2, =373 (~1/z).
(b). FEEE

T+ 1+
Y :arctan(y?? :arctang—i—z, (1.1)

T —y 1—(y/z) z 4

z = arctan

I 2, = —y/ (2% + y?), 2y = 2/ (2? + y?).

Du, =2 Inz-y?lny.

©). Uy =1y, -x¥ L Uy = 2V Inx - 2y~
(d). up =e7*+1/(x +1ny), uy =1/[y(r +Iny)], u, = —ze > + 1.
2. (9.23) fr = 2sin(2?y) [z, f, = sin(2?y) /y.
3. (9.2.4) iR,

f(x,O) — f(O’O)

£(0,0) = lim o,
z—0 x
C0) = F(0,0) T
fy(0,0) = lim f(0.y) = £(0,0) = lim sin — k¥ K L.
y—0 Yy y—0 Yy

y=4,
z=x2/4+4,

4. (9.2.6) ZHTFEN { IRl ) e

=(1,0,1), (1.2)

MM 7 5 Oz IS 7 /4.
5. (9.2.8) M/l &,

_ 1 —x2/4t a? —x? /4t
T Tt Taent
_ T a4t

_ 1 —x? /4t T x4
Ugpy = —2t3/26 + 4t5/2€ .



6. (9.2.11) EAMFR R FUHERE, LUT S 5MA R .
(a). Method 1: R BRAANR T [ Laplacian (5 A%, R
1 . 1
- Op(sin @0y f) + m@f,ﬁ (1.3)

1

V2= ﬁar(ﬂarf) + 3
HT f(r)= f(r), BPREASHMEK r K r B, SIS0, F5IUEH.
(b). Method 2: KA T 445 2K Leibniz AR T (A AR, #E) . BHEH

s-1_2 (1.4)

Vr=# V.-r=3, Kt
2 _v. (M= ly. vl = _
Vir=vV.Vr=V (r> —TV r+r V(r)— =
FALAHL, 53 A0 R 2 B R -
2oyl oy o372 1
Vélnr =V T—V 2= 2 T (1.5)
of 1\ T\
o(t) v (-2)o
7. (9.2.13)
(a). dz = (xdy — yda) /(22 + y?).
(b). dz = 4z (2? — 2y?) dz + 4y(y* — 222) dy, Hk dz‘(o,o) =0, dz‘(1 py = —4(dz +dy).
8. (9.2.15) FEEH £(0,0) =0, H £,(0,0) = %‘ —0=f,0,0), #
pli%h f(z,y) — f(0,0) — /J}(o, 0)z — f4(0,0)y _ pli%h V/lcos 0(p) sin 6(p)|, (1.7)
ALY f(z,y) WAE SRR R ITZL p = p(0) TR, RIRBIRAAZLE, i
(1.8)

[z, y) EJE RN
9. (9.2.16) Y il &S
lim f(z,y) 12000 i pcos? B(p)sinb(p) =0,
y=psind p—0+

p—0t
Hrp ORI HIGEHREN 0 < | f (2, y)| < p. FRUEWIAN AL g B S e £,(0,0) = £,(0,0) =

0, Kt
lim &%) = /(0.0) —i‘x(0,0)x—fy(0,0)y = lim cos*0(p)sinb(p).  (1.9)
p—07F

p—0t
BN f(x,y) MNASETT A2 T 5 Sy, ERRIRE AR, #uxRAEAE, i

[, y) FEI R AR

10. (9.2.20)
(a). W/(t) = fycost — fysint + f.e.
(b). ug =2z f1 +ye™ fo Z3K, ZBr T FZAT— A5 bR R R T
(1.10)

Upy = 22(—2y f11 + ze™ fio) + (1 + xy)e™ - fo +ye™ (=2y for + ze™ far)
—day fi1 + 2(z” — y*)e™ fia + zye*™ for + (1 + zy)e™ fo.

"B, HRARRXAE, AN

\]



(©). Uy = f1 + 2 fo, Ugy = f11 + 43 fr2 + 422 for + 2fo, Uzy = f11 + 2(x + y) f12 + 42y foo.
1. 92.25) ue = F(0)(gor + 92, 1y = L)1 +92), ey = 10 o1 + @)1 +02) +
I ®)[zyerr + (x + y)pi2 + p22 + 1]
12. (9226) z2y —yzy =z -yf —y-zf =0.
13. (9.2.27) xz, + szy =z (f/z)+y* f - (—1/y%) =
14. (9.2.28) Trivial, if35 1.
15. (9232) XA R RN TTEA, T HAZ PR Rmr! X BSR4 PR A R fig
%, EEANFAEFEERR (5) .
(a). Method 1: 18] 5. 5 () 71— R R TTIR A4 3 2,y 9%? u,v NFRIEX, XFERHA

= (au + 2v)/(a +2),
—UBH S ORABEH VO, B {x et 20/ g
=(v— a+2)
B aze — 2y \ 202z + (0 — 2)2zy — 2y
zuu—av< p— )— S — 0. (1.11)

X 2p0 M 2y HIRELE, 715 0 = 3.
(b). Method 2: PDE F#4EFT o (AIH O] BE I IR B ), X2 B2k 1455k PDE, [A LR
Ux?ﬁ‘ﬁtiz

d 1 1
6(dy)? — (dz)(dy) — (dz)2 =0 = ﬁ = or — 3. (1.12)

Bl x — 2y = Cy Ml o + 3y = Co. XS T MR, /EFTERIR =2 -2y, n=
z + 3y, WIRAPE A 2¢) = 0. MHCREATFI, o = 3.

2 Exercise 9.3

. (9.3.1(1) M, it F(z,y) =2 +zy +y> -7, N

dy  Fr 2z +y

de = F, 2y+a @1
AIAE 2,y > 0 MXINE dy/de <0, ZHFEES (2,1) AW/, H
2 I
dy _ 5 4 — 3(zy’ —y) — _g_ (2.2)

@QJ)_ 4 da?|yyy (y+a)? (271)_ 32

AR EE R R I F e, TR P ot KT F BB R RN, R B AR
ANF KRB A K,

2. (9.3.2)
(a). HEFFRIMBEIE, & F(r,y) = In(2? +y*) /2 — arctan(y/z), N

dy _ Fe_zty &y 20 -y _ 207 +y°) 23)
de  F, z-y d2?2 (z-y)?  (z—y)} "’ '




(b). VERR 2, 2, AT BRI A Az, SO IR TT By 8 S TS0 (340

zde —xds _dz dy — dzzw, (2.4)
z2 z Yy y(aj+z)
WA 2, = 2/ (3 + 2), 2 = 22/[y(z + 2)].
3.(9.3.4 (1) HEIE,
in2zd in 2y d
sin2z dx +sin2ydy +sin2zdz =0 — dz:—sm TCT + sin 2y Y 2.5)

sin 2z
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