2023 FIHAL s A2 AR HE R

mathsdream 2 ¥ Jiz

2024.06.20

15 AH
L AR L <

T BE R T AR B 2 B S R AR 1 I L

https://github.com/mathsdream/THU-math-source,

—, EZW (51 3 49, & 30 99)

1.

2.

3.

10.

WD ={(z,y) eR*[2* +y> <1,z >0,y >0}, N //(fv2+y2)d:vdy=
D

%&ﬁ%/‘m/ ﬁy@: .
0 x

18 €= (z,y,2)T NGV E, A NZISeBOERE, HAEMEEA 2,0, -3, M =42 m 2
A& BRI R div AE =

.&ﬁ&cmgﬁ%ﬁﬁx—%y—qu_mmgtgLMém%~@ﬁﬁﬁ/mwp-
C

BT E R 2 O Az y = 23, &8 (0,0), &Ry (1,1), WAL
/ eV dr + xe¥dy =
C+

Sk, FRIEMILE SR
A PRSI B SIS C: KR
FIFEM 22 4+ y? = 22 #F L2EBRIE 22 + 92 + 22 = 4 (2 > 0) AP 2 = 0 BT o i ARk

R 23 " To SeEAE N
BRI In(3 + ) 7£ x = 0 LRI IR HEH o (N5 Y SIX ] )
M 2z =22 +y* (0 < 2z <2) B


https://github.com/mathsdream/THU-math-source

—\ RER
1. (10 73) wFiE Mg O+ RIESZMZ&R y = sine, —7 <2z <, BN (-7,0), &l
(m,0)0 K& R
J = / (e_xz sin® x + siny) dz + (zcosy — y*) dy.

Cc+
2. (10 43) tHE LRI

% (y —2)de+ (z — x)dy + (z — y) dz,

Cc+

HAsgmiiZk Ot A 22 +y2 =1 5Pl o4 2 =1 WKL, HM o HERAE S5 WE
%, Ct WIERZIE R

3. (10 43) REWHED (n— D2 9 (1) WSCkAE, (i) eslosh, LA (i) RIBREL.

J—/// zdxdydz,
Q

Horp Q AMAEKRI 22 + y? + 22 = 42 Al 22 + y? + 22 = 2z PrEIA A XK.

5. (10 43) WRMEAEE F = (% — z,93 —y, 2% — 2). WHE DT A SO i s+,
HANE A IE, (E55 AR5
J = // F-dS
S+

&)

4. (12 49) WHHE=EH

<

WHE RN, R ME-.
6. (10 77) W f(z) =22, x € [-1,1],
(i) Kes % f(x) BL 2 NI Fourier 403

X 1\n—1
i) R Y U .

n=1

7. (8 4r) FIWTL AL

N=
3=

1+ 4+ L
E S n
n

n=1

TS FFULIE .

=, Mm@ (KEZEE®RTES, BESBTHTARS, XATEA
A+)

s Zlan NIERZ R, BN a, > 0, T S, = kZako JIF B 2 0 Zlan s, M H
n—= =1 n=

PERt P E 8
n=1""



FERT N NAG I (05— B, AMURRITDRIEE, RNAREEELR, XS5,

1. % D={(z,y) eR? |2 +y* < 1,2 >0,y >0}, NI //(x2—|—y2)d:vdy:
D

AT BN AL
//D(x2 + v dady = /0’5 /01 r2drdf = g

3 T oq 1
). ;%m;wj\/ dx/ S0Y gy = L
0 x y 2

AR SCHBINE S, BP XN y € [0, 5], 2 € [0,y):

3 (Y g 3 1
/ / Smydxdy:/ sinydy =1 — cos <E> =_.
o Jo Y 0 3 2

3. 98 & = (z,y,2)" N=4EPIAE, A N=FrefoERE, HRHMEEDN 2,0, -3, M =44k EY
A& HIHUE Y div A = —1.

. oP
fRfT: WA= {aij}sxs, (P,Q,R)T = A&, W P = anx + appy + a3z, — = aiy, [FAHA

or
0 OR
acy? :a227$ = ass» F‘ﬁu diVA£:a11+a22+a33 :tT(A) :2+0—3: _lo

ool 3

4 BN C BHETF N o = 2, y—t, 2 =22, 0< 1 < 1, muf‘zraﬂ%~@zﬁ%\/xydz _
C
HRAT: ) )
/zydl:/ 2t-t\/22+12+(—2)2dt:6/ t2dt = 2
C 0 0
5. WFHE ML CF N v = 23, ACh (0,0), &AUN (1,1), WEE R4
eVdr +zeV dy = e.

c+
(1,1)
= €o

fEHr: evdx + vevdy — NS, HET drev, FTUMDET zev 00)

dEe AUH SR T 2R SN R, IR T RERX M R — AN R SR SN A R, P
LART LB 8RR — iy . SRS

1 1
/ e¥dxr + ze¥ dy = / e dx + / 328%™ dz
c+ 0 0

3 1 1 3 1 3
= ze” / 3z°e” da?+/ 3z%e” dx
0 0 0
=e
o %oy U s, TRERGLRL B: L
n=0

BT Jaal = S0 R BT o] R
n=0 n=0

Hi3AT e SHIi%

noo.,. S s
I T 0 FTEL Y an A

b, ZBHEAFL.

n=0



7. AR 22 + y? = 22 B EEIRI 22 + 4?4 22 =4 (2 > 0) PP 2 = 0 A AUy 8.

RBA: PSR AR
/wlﬂym
L

Hir: L:a?+9y? =22, HSHITHEN:

=14 cosf
,0 € 10,27]
y =sinf

[1€

2m
/\/4—x2—y2dl_/ \/4—(1—|—COS(9)2—sin29d0
L 0
27
:/ V2 —2cos0df
0

=38

R AR T AR IE F AN AR KoK . 2 (RS #RE (D) P 180, ] 4.3.2

PSEN TN
e e X il B 212 5
&%ﬁﬁZ;WmHMWﬂ#éﬁ&
RAT:
. V1 1
lim = Z
n—oo | 3%Ilnn 3
BT RS2 3.
E%&ﬁm@+@Eszﬁ%ﬁ%%ﬁﬁ%hﬁ+z}4ﬁ”%§%($%5%Wﬂ@@)
n=1
FRAT -
> 1
1m3+xy:m3+hmy+§y:m3+§:“4yhxﬂgw

n=1

m.%ﬁz:xauﬂmgzgz)mﬁﬁxfgm
R T A
0 0
//D \/1 + <872:)2 + (8—2)2dmdy = //D V1+42? 4+ 4y?dxdy

Hrr, D:a?4+y? <2, St brihic:

V2 13
// 1+ 4x? + dy?dedy = / d@/ V14 4r2rdr = 37
D 0 0

Z. REDE

1. (10 4p) W FHEm g C+ NIEZIMEE y =siny, —7 < <7, ELHN (—7,0),

(m,0)0 K LI

J = / (e’”2 sin® z + siny) dx + (zcosy — y°) dy.
Cc+

KEAN



BRAT (RSFRMED: BEARBRBOC T JE SON AT R, HIZROCT I RURFR,  EAEXFR s b U] 1) & A0 [
HXIFRIE, 132N 0.

7 AT — AR R S HA PR, OB 1) 2 7 R B — 0 L BATT B I B AR 3 it A
SRR o 0 T I A KA, UM MIEA (e sin® x+siny) do+ (2 cosy—y?) dy =
(e sin® x + siny, z cosy — y®) - (dx, dy), T ML ERFE (2,y) M (—x,—y), FELLH
(e sin® x + siny, wcosy — y3) MR, (do,dy) (FRFIZRAEIX S UL IIZE 77 15 (28 7 16D AH
7], P LAPR s AL AR 2 e iRl SR 0.

BEAh, TR RIS — g i 2 S R, SR LA R B B R AR R AR M
I3

ﬁﬁ(%ﬂ»;;mmy_wy%i@#gmx+mwpm,%um%&&%eﬁéwﬁ,ﬁ

BT, BRI LT 2151 (—m,0) B (r,0) NELLE EROBLS, B
/ (e sin®z 4 siny) dz + (zcosy — y°) dy = /7r e~ sin® zdx = 0
(—m,0)—(m,0) o

(10 73D TR

m(y*Z)dﬂH(Z*w)dyﬂxfy)dz

Hesgm iz Ct A 22 +y? =1 5Pl o+ 2 =1 WKL, HM o BERAE S5 W E
%, CF IEEE R

i (Stokes AZN): [ Stokes A F:

% (y—z)dx+(z—x)dy+(x—y)dz:// —2dy Ndz — 2dz N\ dx — 2dx N dy
Cc+

// 62’ 2——2)dx/\dy
S+
// —4dxdy

2+y2<1

= —4x
Hep St Nao+z=1,22+y> <1 LM,

I AU ARREER, 2EPHERFEEH Green. Gauss. Stokes AT, ELUmiX@i, x2%
AL, FoEZR— MR,

Stokes AT NICA KM, 1A, F7OA T DA B, H SR IR
AT (EERTRD: MR, CF R o2 ty? =15 o+ 2=1 04, iU O NSEOTRN:
T = cost
y =sint
z=1—cost

JimNt=0%t=2r, ALl

]{ (y—z)dx+ (z —x)dy + (x — y) dz

C+
27

:/ (sint — (1 — cost))(—sint) + (1 — cost — cost) cost + (cost — sint) sint dt
0

27
:/ (sint + cost — 2) dt = —4rw
0



A WHEAE (EEUEDERE CFD) P.190 1§ 4.4.2 HRAICE. 4RI th 22807 12
P4 B 515

(10 73D SREHH Z n—1)z" 1) (i) kR, (i) Wesids, LR (i) FE%.
n=2

AT

(1) HHARAE A A lim n—T=1, P LA SR A2 A 1o

(il) £ = = +£1 &, HEITAET 0, AL Frlksoss (—1,1).

(iii) & S(z) Z(n—lx,éix#()lﬁ H:

n=2

22
n=2 n=0
IS(t) o G n+1l __ x
/0 t2 dt—Zx C1l—x
n=0
S(z) ( x y = 1
x? 1—x (1—2)2
2
z
S(xz) = e

2

M S(0) =0, FEMR, BBk S(x) = ooz

2 90 HE=ERY
J = /// zdxdydz,
Q

Hodr Q APAERI 22 4+ ¢ + 22 = 42 1 22 + 9% + 22 = 22 ATEAE S H X,

Rt 22+ 9%+ 2% =4z BN (0,0,2), AN 2 BIERI, 22+ 9%+ 22 =22 &—A
BN (0,0,1), AN 1 BIBRI . Fr LG #6008 BB BR N, AR Q BI Y BR I 2 18] ()
oy, B Q= {(z,y,2) € R®| 22 <a® +y* + 2% < 4z} (EHIERAPRHTT:

/// zdxdydz,

Q
2m z 4 cos

:/ / / 7 cos @12 sin 0 drdfdy
0 0 2cos

=207

(10 40) WY F = (23 — 2,93 —y, 2° — 2)o KRBT AN 0H 56 i s+,
HANERINIE, H1558 =R

MBS /N, R IXAN 5/ ME
AT B, #ES L Gauss AR W S+ B E XN Q, .

// F.dS = /// (3z% + 3y* + 32% — 3) dadydz
S+

ﬁu%ﬁﬁ;cﬁ AR ATREAD, M Q MRATREZ A8 322 4 3y? + 322 — 3 AWK, HIR
={(z,y,2) e R® | 2 + 3 + 2 <1}, S+ NHSKIEN, BMERAD. WERTEAS, &

/J‘{Eyil:
/// (32% + 3y? + 32% — 3) dadydz = —gﬂ'
Q



6. (10 4) ¥ f(x) = 22, x € [-1,1].
(1) Kes % f(x) PA 2 ?'jHEHE’J Fourier 203

(ii) SRER G HEL Z E’Jﬂl

n=1

fAT -
(i) f(z) NEEREL b, = 0.

1

2

ao :/ 2dx = =
1 3

1
a, :/ 2% cosnradx
-1

4
= (—=1)"—— =1.9 ...
( ) (nﬂ_)27 n K )

FrLARREL f(z) BA 2 AJE AR Fourier 30h

x N,+7Z( COSNTTIT

(i) *: SRR R ()Y P.302 9l 7.1.5. JERAREERE ~ Sk =.
(ii) Bt 2 =0, 15:

0=-
3—|F7r2n:1 n?
[e%s} (_ _ 2
=) e
ﬁﬁ‘ﬁ‘; 5
7. (8 41) AW
e R
) sinn
n=1 n

FEBIE, I h.
fiBth: B3 sinn, BEAEP] sinn HIE A R <<< M% BEFE CF)Y P.252 4] 5.3.3), *

s il FS e 1+i4... 42
FEA A 1R 5 B AR, R EIE a, = T” F RGBT 0.
1 1.1 1 1
1 = n+1
Ont1 = (+2+ +n)(n+1 n)+n+1
(143 Ly =) Ly !
2 n'nn+1) (n+1)2
1 1 1 n
(n—l—l)( g+t )+ ) <0
FEU\ anp, $U§Jﬁv&o XHE‘ StOIZ /Aﬁ:
1+L14...41 1
lim Itet+-+5 — lim 2 =0
n—oo n n—oo

FITEL @, HOREEGE T 0. BdR e A0, B H A



=. MIpnERREAR

8 S a, WIERIH, EIJOEC RO 0, > 0, FHE S, = 3 ape EWZL S a, K8 4H
n=1

k=1 n=1

CEPE PP LS
n=1""

FEAT:

9 _\ 9
="

a .
= = lim S,
— 00

S, n

o O/

HZE) an WS 13 Tim S, SR AREAIRE. B ELECA S, > g—” ELVET &
n=1""

n=1
77<:”:
B D an KHEG W lim S, = +oo. FIBIX Vn > 0,3p > 0, {613 Sy > 25,0 W
n—o0
n=1
nzﬂ)al> 1 ”*p&_75n+p_5n>1
k=n-+1 Sn B Sner k=n-+1 Sn 2

F R PRSI ) g—” RHG SRE KT IE, BTG a, BIGL

n=1"" n=1



