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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

k=2DBEe HMATANIFERIE, DocR3 LT

/ (wggdu2/\du3+w31du3/\dul 4 wiadut /\duQ) :/ <8w23 n Ows1 n 3w12> dut A du? A dud.
9Dy Do

oul Ou? ou3

Dy ¥ LTARIOMER PoP1P.Ps 22 328ICT3 (DELTH
HOMUEE PoP1P2P; B 5RO ENMIERINZIDDEERD) . u?

/ (a‘”f 4 Qs 8‘”;) du A du? A du®
PoP,PoPy \ OU ou ou

= /// 80.;213 dutdu®d®
PoP1P3P3 ou
+ /// 80}321 du?duldut
PoP2P3P, Ou
+ /// 80.;132 duldutdu®
PoP3P1 Py Ou
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

- // [ng(l —u? - ug, u27u3) — was3(0, u2, u3)] du?du®
0<u24u3<1
+ // {w31(u1, 11—t — u3) — w31(u1,0, us)] duldu’
0<ul+4wu3<1

+ // [wlz(ul,UQ, 1—u' —u®) —wia(u', u?, 0)] du'du®
0<ul4wu2<1

2.3 2.3
= // wozdu”du 7// wozdu”du
P1PaP3 PoP2P3
3.1 3.1
+ // wzrdu’du — // wz1du”du
PyP3P; PoP3Py
14 2 17 2
+ // wiodu du” — // wizdu du
P3P1Pa PoP1P2

CCT, MIZIE AP P.Ps ¥ APoPsP, I3EEE, LiA-T,
FNS5DLOEBEABEFSICEZ ZEIcGZE 2N,
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

= /// (UJ23d’LL2d’U,3 + W31du3du1 + wlzdulduz)
P1P2P3

+// wQ3d142du3 + // w31du3dul
JPyP3Py PoP1P3
—|—// wrzdutdu?

PoPaPy

//PlP2P3+P0P3P2+P0P1P3+P0P2P1

(wzgdquu3 + warduldut + wlgduldu2)

= / (wggdu2 A du® + wsrdut A du® + wiedut A du2)
9(PoP1P2P3)

- / w.
9(PoP1P2P3)

OK.
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

—MRD k DIFE Y, BRTEHOEHDOER - AT ZERLBITNERS KL,

R* WDE(EK [PoPy...Py] ! RF AD = Py, Py,..., Py, DIEFGIFSNIEED.
o fz72L, PoP1,PoPa,..., PPy I& RF OFIRIIBANT FILE T3 QA LT BEATWLALY) .
o FED 2 REANBRORSNRETS. €L T, ZOLOBRSHFEHINRET S.

[Po...P;...P;...P] = —[Po...Ps...P; ... Py,

A A
[Po...Pj...P;...Py] [Po...Pi...Pj...Py]

O[PoP1... Pyl = > (=1)'[Po...Pi...Py]
= [}:1 .. Pk] — [POPQ .. Pk] +4 [POP1P3 - Pk} — 4 (—1)k[P0 - Pk_l].

P ld P BV C L2 EHKT 3.
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

k
O[PoP1... Pyl = > (=1)'[Po...Pi...Py]
=0
=[Pi...Py] = [PoP2...Pg] 4+ [PoP1P3... Pyl — -+ (=1)*[Po ... Pr_4].
k=3 DHE,

d[PoP1P2P3] = [P1P2P3] — [PoP2P3] 4 [PoP1P3] — [PoP1Ps]

= [P1P2P3] + [PoP3P2] + [PoP1P3] 4 [PoP2P1].

[P0P1P2P3] [P1P2P3]
P

PS ’3
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

MAHINDIESD | —CRITHEIBDIZE D Stokes DEIEDEERA
FEAERBK [PoPy ... Py
Po (1,0,...,0), P1(0,1,0,...,0), ..., Py (0,...,0,1).

(Stokes M FEFRMEEER)

w:Zwlu_;_'k(ul,...,uk)dul/\~~~/\@/\---/\duk,
=1
Do = [PoP1...Py] (HEZEERE(E)
DBAITOVTEEEIRT 3. k=3 OBEOREMEE.
k 10w
dw:Z( 1)“173»;-»-’6@ Ao Adut.

/ dW* )~ 1/ / a"%..z...kd Lo quF
[PoP1...Px] o<k wi<i o’
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WMAERDIES | —MRRITHEBDIHE D Stokes DEIED

k
= Z(—l)i_l/---/ _ {wl_i_.k(ul,...,l—Zuj,...,uk)
i=1 0<3 4w/ <1

k
= // wz_,_k(l—Zuj,u27...,uk)—wgmk(07u2,...,uk) du? .- du”
ogz;?:zufg

Jj=2

1 i 3 k 1 3 K
7// wlgmk(u ,1* E u L, U ..U )*wl&uk(u ,O,U yeees U )
0S2j¢2uj§1

i#2

+(71)k_1/~~/ L {wlmk_l(ul,...,uk_l,l uj)wlmk_l(ul,...,uk_l,O):| dut - duFt
ngjz_l ui<1
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BAFROES | —RRTEHDIZED Stokes DEIEDIEH

WA DIES | —RITRIEDIZSE D Stokes DEIRDEEA

— // wg,_,kduz---duk—/---/ wa, pdu? .- du”
[P1P3...Py] [PoPs...P]

—// w13,”kdu1du3---duk+/---/ wis, pdu'du® - - duf
[PoP1P3---Pg] [PoP1P3---Py]

+(—1)k71/~~-/ wL..kqdul~-~duk71+(—1)k/~~-/ wi.e—rdut - du T
[PLP1...Py_1] [PoPy...Py_1]
RO ZIT S FENEEROEROLENS ISER

k
= Z(_l)i—l/.../[PP _ w, = pdutdut - da?
~ Py P

k
ey o] oy’
i=1 [POP1~~~/\‘
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—HCRITTIEIHDIZE D Stokes DEIEDEEER

—HRTT

I DIZE D Stokes D EIRDEIFEA

k

oz a4 ) /[ e et dd .l
0]

i=1 Py Py

[Po...P; Prli—1

/ dw = / w.
[Po...Pk] d[Py...P]

(—RRITTDIFE D Stokes DEIZDEIAFKRH D)
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	微分形式の積分：一般次元領域の場合のStokesの定理の証明

