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1 Exercise 11.3

7. B& D &2 b A R A 2R LR R X
(1) R f(x,y) BESH N SE, IEW

adeZ/ Afdxdy, (1.1
877, D

X n R L IRAANERE, A= 0%/02% + 0%/0y? FRN 4k Laplace 57
I, 2 f 32 Laplace TFE Af =0, 9§ ﬁds =0.
L 87’1,
(2) iR a RRAFEAE R, EH:

55 cos(a,n)ds = 0. (1.2)
L
(3) MR u(z,y), v(z,y) FELF ZHr FE UEH FHIEE = Green A3
55 <08u - u) ds = // (vAu — uAv)dzdy. (1.3)
on
WERA. (1) B dEMZ AL n = (cos 0, sin ), IS4 W& 7 17 FIDI IR AL R Aoe N
(dxz,dy) = (—sinf,cosf)ds — mnds= (dy,—dz), (1.4)
Kt H Green A3,
LHS 255 Vf-nds:§£ —fydx + fody
K L
= // (fow + fyy) dxdy = / Af dzdy = RHS. (1.5)
D D
(2) ic a=a/l|a| = (az,ay), WH (1) WL,
HS:§I§a-nds:¢—aydx+amdy:0:RHS. (1.6)
Llal |n| L
(3) HIE (1) S5,

LHS = 515 —(vuy — uvy) do + (vug — uv,) dy = // (vAu — uAv)dx dy = RHS. (1.7)
L D

\]



2 Exercise 11.7

2. KRB AR

(1) /(2:U +y)dx + (z + 4y + 22)dy + 2y — 62)dz, HH L HA Pi(a,0,0) #iZ
L

{‘”2 Y S p(0,0,0), P Py {z T 8 Py0,0,0);
z2=0 x=0
RTINS XNER LRSS, LRHKA
F(x,y,2) =22+ zy + 2y° + dyz — 322 + C, (2.1
HABRMER S REHR X, BP
B X =F(P;) — F(Py) = (—3a%) — a® = —4a*. (2.2)
2) (22 —y2) do+(y* —zz) dy+ (2> —2y) dz, HH AM B RAEFHIZEL » = acosp, y =

AMB
asing, z = hp/2n L5 A(a,0,0) ] B(a,0,h) IX—E.

i EEB M XNEIREA &ML, HRHEA

3 3 3
Fla,y,2) = % —2yz 4+ C, 2.3)
HARPMEAR EmMRER X, B
h3
RA = F(B) - F(4) =% (2.4)

FOEIAMAAT A R Stokes £ IL: KEF Lk 5HHBEMN, B3t F LMy X ()
e F A S AK) KA LMY R EEX (Bldesin(z/y) £ F 2,y OaFR), ERALA
AR RFTENRAT A H. B KN LA DRGNS HEZ, KM Stokes 2 X
ok B ARG + R BTk, L (1) AR, KRATT RN (22 + y)dz Ry, 53]
(22 4+ zy)+ fly,2), SRWREIR/RERE, AEZLL, TRFLE f(y,2), 2t E
AF. TR y K, bR &K:

T+ fy=v+4y+2z = f(y,2) =20 +2yz +g(2), 2.5)
Btz K, R
y+g =2—62 — g(z)=-32"4C, (2.6)

IWm TR B R, B A F K, T Ritd “IRANEES” AHERHFELT 24
5, RELEEREHIPT.

3. R ANM B A HY, R AT R L
2) v=y22x+y+2)i+ 222y + 2+ 2)j +2y(22 + = + y)k.



fif EFB|MAEERE L, BROME
/v-dr:/yz(2x—i—y—i—z)dx—i—zm(2y+z+x)dy+xy(2z+x+y)dz
L L

f
:/ dlzyz(x +y + 2)] 2.7
REmEi RS fAKX, Bho AAHS, LHRHH4H
p(x,y,2) =zyz(z +y+2) + C. (2.8)

4. Y o BUTERS, ME% F = (2% + 5ay + 3y2)i + (5 + 3axz — 2)j + [(a + 2)zy — 42] dz A&
A, IFREIX 5 R 2

B gt FE— () a 9BIE, FLRARYY, BIREE FREN 5 E:
(VX F)y=(a+2)x—3ax=21—-a)z=0 = a=1. 2.9
4 a=1"8,

ga(x,y,z):/F-dr:/($2+5y+3yz)dx+(5:p+3zx—2)dy+(3xy—4z)dz
3

= %+5;py—}—3xyz—2y—222+0. (2.10)

5. R A B R R AL .
(2) du = (22 — 2yz)dz + (y? — 2z2) dy + (2% — 22y) d=.

i 3t de #25, TiF

3

u(z,y,2) = % —2zyz + f(y,2) = uy=f,—2zx =1y — 22z, (2.11)

B fy,2) =y°/3+g(2), RN

x3+y3

3
Bk g(z) = 2°/3+C, RAF

u(z,y, z) = —2ryz+g(2) = u, =g — 2wy =2>— 2y, (2.12)

x3—|-y3-|-23

u(z,y,z) = 3 —2zyz + C. (2.13)
o%ﬁ?@ﬁ@%%%%%,ﬁﬁﬁﬁm%ﬁ.
) ”(1—1+}ﬁdx+(x+fﬂdy—$§m.
(1,1,1) y =z 2y z
i 75 A& h iy XA AT B 2089 &
plr,y,2) =2 — =+ 2 +C, (2.14)
Y z
Rz a5 EAL. REMASHX, B
B =p(2,2,2) —p(1,1,1) =3 -1=2. (2.15)



(22,92,22) 0 qg0 + ydy + zdz

(6) 2 2 2
(w1,y1,21) VTt y + 2
.

iR &5 A& By XA AT BBy e ma:
p(,y,2) = Va? + 4> + 22+ C,
Rtz ERELX, REMREAX, B
B = (2,92, 22) — (21,91, 21) = |a] — |a| = 0.
10. B4 a(0) = 0, o/(0) = 2, B(0) = 2.
(1) 3R a(x), B(x) L5 /LPd:c + Qdy 5Lk, Hi
P(z,y) = (2za’(x) + B(2))y* — 2yB(x) tan 2,
Q(z,y) = (o/(z) + dza(z))y + B().

(0,2)
(2) K Pdxr + Qdy.
(0,0)
i (1) wAEE, £BE—MREK D, KM Green 2N X:
0= Pd93+Qdy=//(Qx—Py)dxdy
oD D
= // (& +4a — 28)y + (B + 2B tan 2z)] dz dy .

D

BT XD &EFERE, ERBERLYEF Ve, ye DEBAE, K|

= — = dx = .
8 +2Btan 2z = 0 15} cos 2x cos 2x

{o/’ +4a—-28=0, da 2sin 2z d(cos 2x)

R A B0) =2, f#4F B(x) =2cos2z, BHERNE—ANTH, TF

" i a1 (x) = cos 2z,
o +4o=4cos2x = BF: ,
as(z) = sin 2z,

¥ 77 42 89 Wronski 173 X 4

w(z) = ai(z) ag(x)| _ 2
ay(z)  ah(x)
L AR A
o () :/I{)((Z)) ZIEZ; 2223 du = 2/cos2u-sin2(ac—u) du
1 2
= /[sin 2z +sin2(x — 2u)] du = zsin 2z + %COS 2x,
B b 7 AZ 89 45 1E A

a(0)=0
—

a(x) = Acos2x + Bsin2x + xsin 2z
o/ (0)=2

a(r) = (z + 1) sin 2z.

o HH (21,91, 21), (22,92, 20) TEERIA 22 + y? + 22 = @?

(2.16)

2.17)

(2.18)
(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

(2.25)



(2) ii—"J‘]“;J%F&quxé%liiﬁlj\]ﬂ%%i—'»ﬁé@ O‘)B ‘i’;@%’ iﬁﬁ?\&]\’fﬁ_%fg/féi%,
HBUA (0,0) 2] (0,2) 49 A&, WA

2 2 2
#A = [ @iy = [ o+ =2 [wrna=s @)
13. B flo) RHEZBESLSH, £0)=0, f/(0)=2, H
(e®siny 4 2%y + f(x)y) dz + (f'(z) + ¥ cosy + 2z) dy = 0 (2.27)
=M TTRE. 3K f(x) KA 7 R B .

AT, FEMHTRTEN AL =0, Fley,z) Bikm QL0 /N =H ek
RAETRH, T

0= Fyp — Fpy = (f'(x) + " cosy + 22), — (e” siny + 2%y + f(z)y),
= f"(x) = f(x) — (a® - 2). (2.28)
A ARG BARA Ae® + Be ™, 4N —2%, RANZMEMHEF
f(z) =e®* —e™® — a2, (2.29)
Mt B4R 75 AL B AR A
F(z,y,2) = F(0,0,0) + /Ox Fy(u,0) du + /Oy Fy(x,v)dv
- /Odeu%—/y(egc +e ¥ +e"cosv)dv+ C

0
=(e"+e ")y+e’siny+C. (2.30)

6



3 Exercise 12.1

1 AEH A 2 MRE I ETE, A ENTEIT AL Fourier 2% (IS ML) .
iy - < <07
(1) 78 [-7,7) o, f(fv){ ToRT
x, O<x <.
(2) 1 [-m,m) H, f(x) = cos(x/2).
fill AR b 64 T B AR S T I PR

3r 1
09 r
N ]
08
L lo7r
y:X 0.6
or o5 y=Cc0os(x/2)
04 r
1 g
03
2 J0.2
y=-T1 01f
3t A oL ‘ ‘ ‘ ‘ ‘ ‘
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

(1) ®TF f(x) & [—7,7) L4 BT 4k, & Dirichlet €2, ¥ f(x) & [—7, ) £AF Fourier
JTT, MR HA
m m

I 1 [
ao:/ _ﬁdﬁ/ rde=—m+2=-21, 3.1)
. 0 2~ 2

0 1 T
ap = — cosnrdx + — xcosnxdzx
™ Jo

—/ Sinn:vdm> = —ﬂ, 3.2)
0 0

n2m

1 .
= — | zsinnz
nm

0 1 T
bn:—/ sinnxdx—l—/ zsinnx dx
- ™ Jo

= =D — —(mcosnx —/ Cosn:):dx> = w, (3.3)
n nm o Jo n
F
T o= [1—(=1)" 1—2(=1)" -/ @ =0,
- Z [7 COSNT — ——— —— sin nw} =10, r=—m, (3.4)

n=1
f(z), elsewhere.

(2) BT f(z) & [-m,m) LEAE—Md8 34, B f(z) A1%EH%, & Dirichlet €32, f(z)



F [—m, ) £AF Fourier BFF B89 & &N

a0:2/ cosgdx:i 3.5
T Jo 2 T

) s ) Leos (=g )ov oo 3)s]

ap = — cos —cosnrdr = — cos|n—=Jzx+cos|n+=)x|dr

m™Jo 2 ™ Jo 2 2

L=~ (=" ] _ (=t

W{n—1/2+n+1/2 Y (36)
BB b, =0, Hit

2 o (—1)nt
f(a:)—w<1+2nz::1 4n2_1cosnx>, x € [—m,m). (3.7)

4. CLRIMR iﬁﬁ’]Founer@ﬂ:ﬁ SREHB o (1.
2
<1>Z%=a<2a—\xn, Heh —r<az<n

% 8T 449 Fourier BH ST LA K, 2AHH 2 =0 7 &65HH44:

Z (2n —1)2 2 = 20%

:OO — alda-71)=0 = a,:%. (3.8)
Z a(2a — )
(2n —1)2
1
2) Z (= sinnr = axr, HH 1<z <
n=1
f# ¥ ax £ (—m,7) LAE Fourier B, £ %% a,=0(neN) L
2 T g
bn:—a $sinnxdx:a<a:cosnx +/ cosnazdx)
™ Jo nm 0 0
2(— n—1 _1\n
_ 2= (D) 7 (3.9)
n n

Bita=1/2

6. & f(x) &—"NEL 2 R EAR R 3L
() R f(zt7)=—f(x), WUEM f(z) 7£ (—7, ) W Fourier @ H R & & kg, B

don =0 (n=0,1,2,---), ban=0(n=1,2,---). (3.10)
2) W fx+7) = f(x), WIEW f(z) 7E (—7, 7) W Fourier I R & A M kigs:, &)
ton1 =bop 1 =0 (n=1,2,---). G.11)
SERR. (1) HE,
o — i/z F(x) cos 2nz dz = —jr/i Fz 4 ) cos 2n(x + ) da

2w

o il 1
Mol 1 f(x) cos 2nz dx

™ Jo

L] L[
Jame —ﬂ/ f(x) cos 2nz dr = —azy,
—

(3.12)

H I as, =0 (n € N), boy, FL.



1 ™
Qo1 =~ f(x)cos(2n — 1)z dx
1 i
== flx£m)-[—cos(2n — 1)(z £ 7)]dx
T J—7
N o 1 27'('
ISl f(z)cos(2n — 1)z dx
™ Jo
EEUL L[
1 f(z)cos(2n — 1)axdx = —agp—1, (3.13)
™ J—x

K agn—1=0(n=1,2,--+), bay_1 KB

7. CHIEIA 27 (KL f (x) ) Fourier REE a,, M1 by, WUER “~F82 7 T BIBREL f(x+h) (h =
40 ) Fourier 22

ap = apcosnh +bysinnh (n=0,1,2,--), (3.14)

by, = b, cosnh —apsinnh (n=1,2,---). (3.15)
WEER. R f(z) B9 I,

1 T 1 w+h
Gy = — f(x—i—h)cosnxda::/ f(z+h)cosn(x +h—h)dz
FL — T J—n+h

1 s
= / [cosnh - f(x)cosnz + sinnh - f(x)sinnz] dz
T

—T

= a, cosnh + b, sinnh, (3.16)
b, FEAL.
8. ¥y =1— 221 [—7, 7] LREIFK Fourier 8, FHHFI 45 FR T 5 v i
(- 1
) nzl . ) ;1"4'

i MT y & |[—m,m E—MELTH, By A1BRK%%, & Dirichlet €32, 3 Fourier &

2 [T w2
== 1—2%)d :2(1—), 3.17
a0 W/0< 2) da - (3.17)
2 [T ) 2 o " T
an=—[ (1 =2%)cosnzder=—| (1 —z%)sinnz| +2 [ zsinnzdzr
e 0 nm 0 0
4 ™ T 4(=1 n—1
:T<—:L‘cosn:r: —/ cosnxd:n) :%, (3.18)
nem 0 0 n
Hb,=0, Ht
2 0 -1 n—1
f(x):1_7;+4;( n)2 cosnx, € [—m, 7| (3.19)

9



(1) &5t

7r3 & —1 n—1 x -1 n—1 7T2
f(o):1_3+421( )2 =1 = Z( )2 = .

n

(2) & Parseval ¥ X,

2(1—”2>2+16i1—2/ﬂ(1—x2)2dx—2<1—2ﬂ+7r>
3 n:1n4_7r 0 N 3 5/’

Mo AT

10

(3.20)

(3.21)

(3.22)
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