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formulation) Z V2% Z £ 2%\, 59U 2 2Bl g A (H
5 TR & — BRSO ) D&AF) EE X B,
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WTHIT 5,

(NG AR LW STEOFIIIEM Y TEROMRIE LN, RELICE-oTTE
DEBIZOWTHRELC X I ITh>TwE, LWwIH L Ths, RAERZEE RV, EH
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DB, THUIIREIN 2T ER#ETH 5, )
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M) &) b TEBEE T LD% 1T, Laplacian A = ZW MARNE - Gag(FaES
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1 B HEfE 2.1.1 Green D EHE

EHE 2.1 (Green DEH)

Q oi Gauss DIEHEHHIL Y LD & 9 % R” OFRBIKT, T IxZ 08, n i3 T £
B 2NAESHAERRZ L ET 2, £ do BEOBEEET S, u & v Q
0)3&1’%’6‘% nENn C?Hk, Cchnid

/Auvdx_/—vda—/Vu-Vvdx

DY LD, TZT

Ou, « . ulx+en)—u(x) .
o (x) := sl—lmo - = Vu(x) - n,
ou ou\ " Ou Ov
vu_(&?"'axn) . Vu(x) - Vv(x Zax,ax,
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/divdeZ/f~ndU
Q r
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212 BB DIAHE  HEEDOKHN  cr@), By
BOHEDIEAMED 1 X=Pa v LT, EH22 2N T 5, ZNEIHHT DI,

Go®

B H

(Q) LEHYRF L., RS LS ) SEPIDETH D,
0 R" DITESLS KIZOWT, K2AVINI M & K B’R" DEREAESL.
@ ACR"IZHLT, ADEE A ZRATED S,

A:={x€R"| (Ve > 0)B(x;e) NQ #0}.
EBWNIZEI L. Al ADBREMNIIMZIZELGL ATHS,

0 Q% R DS, u:Q - C ET2LE, uDE (support) supp u & XA TE
»5,
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2.1.2 BB FEAME

T 2.2 (BNEOIRAME  #E M — 2 )
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ER 2.2 (BiEDHEAME H Lo N—y a3 v)

u€e b (Q) %

(Voo € G*()) / u(x)p(x) dx = 0

il hold, vld Q BIFEAEVEBZEZA0ICEL: u=0ae inQ.

% 2.3 (BB OHARME (RSN —> a
ue C(Q) B

(Ve € G()) / u(x)p(x) dx = 0
P03 uld Q P23 E223 0125 v

(Vx€ Q) u(x)=0.
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2.1.2 BB FEAME

ER 2.2 (BiEDHEAME H Lo N—y a3 v)

uE LL(Q)

(Voo € G*()) / u(x)p(x) dx = 0

T holE, uld Q RIEFEAEVRAEZEZA0ICHELY: u=0ae. in Q.

% 2.3 (ZrEOHARE GEGBIRAN— 2 >, 55 ) 2T 10))
ue C(Q) »

(Ve € G()) / u(x)p(x) dx = 0

R TH6IE, uld Q Ewk3E 3 01cF L v

(Vx€ Q) u(x)=0.
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Q% R OBEA, 1<p<oo &£T 5,
f:Q—C Pk THsLE, |fl, 2

Il = (/Q|f(x)|p dx>1/p (1<p<oo)

esssupyeq [F(X)|  (p = o).
TED D,

FE M 4 htt e P 2 [0] ~Poisson /A DI FEREDF3E AL~


https://m-katsurada.sakura.ne.jp/ana2022/

REEDRS  LP(Q)

Q% R OBEA, 1<p<oo &£T 5,
f:Q—C Pk THsLE, |fl, 2
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f:Q—C Pk THsLE, |fl, 2

Il = (/Q|f(x)|p dx>1/p (1<p<oo)

esssupyeq [F(X)|  (p = o).
TED D,

|l < oo Zifi7zd f %2 Q T p THFITH S L0\, Q TpEHhingk
BBk EA%Z P(Q) TRT, ||fl|l, Z FDLP /7 VAE XS,

Ko p=2nt &,
1l =/ (f, f)e2.
22T () 13 2T H B
(ﬁwpzéanaﬁw.
1Flle % [Fllps (Fr8)e % (Fog)e £ 2 EBHL,
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SEOFHZELA LTSI, MOOEEKEIEL TR T2 2 EBEREEE 4 5,
EF 2.4 (JLEREER)
Q% R" @Fa'ﬁ% B, Fel?(Q) £33, g l?(Q) 2 F D x BT 2 LEREEE (B
BBy, Sobolev@%%ﬁ@ﬁﬁéﬁ) ThBH LI

) (Vo € C5°(R)) /Q g(x)p(x)dx = / 7 (X)af: dx.

MR VIDZ EZ VI,

B #iE htt i FH A Ay 52 ~Poisson /A DY AR D 59 5E b~


https://m-katsurada.sakura.ne.jp/ana2022/

2.1.3 IhNFEERE, HEEIE . Sobolev Z2fH]

SO ZELA LT HITIE, MOORKREZIVEL TEm T 2 2 EWEELE L 5,

EF 2.4 (JLEREER)
Q%R"@%% L FELP(Q) ET B, g€ 2(Q) W D x 1T 2 LEERER (¥
BE T, Sobolev@%%ﬁ@ﬁﬁéﬁ) ThHD L
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MR VIDZ EZ VI,
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TR TE 5,
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BE T, Sobolev@%%ﬁ@ﬁﬁéﬁ) ThHD L

) (Vo € C5°(R)) /Q g(x)p(x)dx = / 7 (X)af: dx.

BRYIZDZ EZBT,

FRCHFDOLE, g= ij_ SO E (1) IS (Gauss DFBER) THEHTE 2,
D0, FHiHOEREI iragﬁééﬁmﬁa

BIRDEL 2RDBGLE, g 0L E S LRT (B OWA).
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BRDPEL 2RND BV EE gD R XL LRT (FFOEM),
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H(Q) E#F. HY(Q) % (1 Bo) Sobolev ZZRT & -5,
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SO ZELA LT HITIE, MOORKREZIVEL TEm T 2 2 EWEELE L 5,
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Q% R" @Fa'ﬁ% &, Fel?(Q) £T%, gcl(Q) 2 f D x ICBIT 2 ILEEREE (&
BE T, Sobolev@%%ﬁ@ﬁ%ﬁ) ThHD L

) (Vo € C5°(R)) /Q g(x)p(x)dx = / 7 (X)af: dx.

BRYIZDZ EZBT,

FBRCHROEE, g= ij_ IO E (1) 3OS (Gauss DFEHUER) TiFHTE %,
DFE D WHEOERE if“&%%ﬁ%ﬁlff)é

BRHVEL BN RVEE, g DI L% L LET (FlBOmH),

Fel?’(Q DIbLT, % x| Ob)ff%%%ﬁéﬁl 2L e 12(Q) BT 2 bDRlk%E
H(Q) E#F. HY(Q) % (1 Bo) Sobolev ZZRT & -5,

EEBTHTES X, X 13, AMERD LI ICEXT 200EHTH 5,
(2) Xg :{WE HY(Q) | w = g1 on r1}, X:{WE H'(Q) ’ w =0 on rl}.
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2.2 Poisson 722\ D 35 FLAE M RE

QlF R OFRFEEC. 20ER T GXSWIc+SBSLTHEET S, £
7o Ty, Ty 1354
r:F1UT2, rlﬁrzzw, Fl#@

e TETS, Q=R g: M1 =R, g: [ = R P52 517, Poisson
A5 R ERNE

103 (P) N
RAZIW 72 u 2K X
(3a) —Au=f inQ,
(3b) u=g; only,
(3¢) % =g only
N\ J

EZD, 22TnxT EoIcB 3500 EBMAIERR Y bLEET,

RO (3a) & Poisson 7R, (3b) % Dirichlet FiF4fF, (3c) % Neumann
R S UL
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2.3 g9 At — M DITik

BRI Xg,, X ZRATED 5,
(4) Xg, 1= {v’ v: Q> R, v|r1:g1},
(5) X={v|viQ—>R, v|,=0}.
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2.3 g9 At — M DITik

BRI Xg,, X ZRATED 5,
(4) Xg, 1= {v’ v: Q> R, v|r1:g1},
(5) X={v|viQ—>R, v|,=0}.

BEOWSHSICERL TR, VOIIRAERZS, SHIEKSHIcE L X
5 (EREICIE (2) TED 2).
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2.3 g9 At — M DITik

BRI Xg,, X ZRATED 5,
(4) Xg, 1= {v’ v: Q> R, v|r1:g1},
(5) X={v|viQ—>R, v|,=0}.

BEOWSHSICERL TR, VOIIRAERZS, SHIEKSHIcE L X
5 (EREICIE (2) TED 2).

Poisson 23 (3a) 1T, fFEED ve X 20T Q THOT 5 &,

(6) - /Q Au(x)v(x) dx = /Q F(x)v(x) dx.

B #iE htt INEE A& ~Poisson /D1 FHERIE D5
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2.3 g9 At — M DITik

BRI Xg,, X ZRATED 5,
(4) Xg, 1= {v’ v: Q> R, v|r1:g1},
(5) X={v|viQ—>R, v|,=0}.

BEOWSHSICERL TR, VOIIRAERZS, SHIEKSHIcE L X
5 (EREICIE (2) TED 2).

Poisson 23 (3a) 1T, fFEED ve X 20T Q THOT 5 &,

6 e AN dx= | f dx.
©) | dutv) dx = [ FGou() b
Z 2T Green DESZ A
/Au v(x) dx—/ x)v(x) da—/Vu x) - Vv(x) dx (do IZHEFEZER)
ZHw3 &

B #iE htt JE P EiE 3 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

BRI Xg,, X ZRATED 5,
(4) Xg, 1= {v’ v: Q> R, v|r1:g1},
(5) X={v|viQ—>R, v|,=0}.

BEOWSHSICERL TR, VOIIRAERZS, SHIEKSHIcE L X
5 (EREICIE (2) TED 2).

Poisson 723 (3a) 12, fFEED ve X 21T Q TR T 5 L,
(6) — /Q Au(x)v(x) dx = /Q f(x)v(x) dx.
T 2T Green DS
/Q Au(x)v(x) dx = /a ) %(x)v(x) do — /Q Vu(x)- Vv(x) dx (do FIHERZEE)

EHVS L, (6) BRI ICEHTE 2,

(7) /QVU(X) -Vv(x) dx — @(x)v(x) do = /Q f(x)v(x)dx.

oQ 8”

B #iE htt JE P EiE 3 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

BERAHE (30) 25 %: o) BRI X DS - 0 Th B H5

r

EH #8 htd ~Poisson /i
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2.3 g9 At — M DITik

BIRAR (G5 1 o, BIMCER X OERDS v~ 0 Th A5
M
ou ou ou
o an( x)v(x) do = - a—(x)v(x) do + /r2 %(x)v(x) do

Jdu
= - 6n( x)0 da—i—/r2 2(x)v(x) do

~ [ 0ov() do.

[P}

FE H %6 58  htt i FH Bt iy ~Poisson J7 i HEFLE TR
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2.3 g9 At — M DITik

ou

B (3c) 25 3n

— o, BBEN X OEEDPS v, =0 THDIDH

r

ou ou du
—(x)v(x) do = - %(X)V(X) do —|—/r —(x)v(x) do

an On , on
ou

:/rlan(x)o da-l—/rzgz(X)V(X) do
_ / g(x)v(x) do.

[P}

AT (7) 13 (5T (6) b) RERMETH2:

(8) /Q Vu(x) - V(x)dx = /Q FO)v(x)dx + / & (x)v(x)do.

P}

(2 (8) DFHATH 2, ) (3a), (3b), (3c) 75 (8) LML B ET 2 & L, )

B #iE htt S PR Bt T 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

HIRAHE (3¢) 205 ﬂ o, BB X DSERDS vl — 0 TH DI
I
ou ou ou
o an( x)v(x) do = . a—(x)v(x) do + /rz m(x)v(x) do

ou
= - 6n( x)0 da—i—/2 2(x)v(x) do

= /r g(x)v(x) do.
ZIT () W (£>T(6) ) REFHETD %:

(8) /QVU(X) -Vv(x)dx = /Q f(x)v(x)dx + /r2 g (x)v(x)do.

(2D (8) 5L TH %, ) (3a), (3b), (3c) 2»5 (8) ZEAMEZ T B LR, )
v D &% HEREIE (test function) & IS,

B #iE htt IS FBE TR 2 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

ou

B (3c) 25 3n

— o, BBEN X OEEDPS v, =0 THDIDH

.
ou ou du
—(x)v(x) do = - %(X)V(X) do —|—/r —(x)v(x) do

a0 on ) on
ou
= /r1 %(X)O do + /r2 2 (x)v(x) do
= / g(x)v(x) do.
2

WZIZ (7) 13 (£>T(6) ) XEFETD 5:
(8) /QVU(X) -Vv(x)dx = /Q f(x)v(x)dx + /r2 g (x)v(x)do.
(2D (8) 5L TH %, ) (3a), (3b), (3c) 2»5 (8) ZEAMEZ T B LR, )

v O & % SERBIE (test function) L IES,

2 ETORYIEDY - oy AR BRI % 2 ) CHEIBEAE TR L. Green DA
ZioThos, BREMGZMRALTEET 2 - 37 vy — v D,

B #iE htt JE P B % %2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

FLIB DAL D72 0 IZFL T 2 B S ODERL L9,
(u,v) = /QVU(X) -Vv(x)dx, (u,v):= /Q u(x) v(x)dx, [u,v]:= /rz u(x) v(x) do,
lull:= v/, u),lull == v/ (u, u).

FE M 4 htt e P 2 [0] ~Poisson /A DI FEREDF3E AL~
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2.3 yERAL — 59fED vk

FLIB DAL D72 0 IZFL T 2 B S ODERL L9,
(u,v) = /QVU(X) -Vv(x)dx, (u,v):= /Q u(x) v(x)dx, [u,v]:= /rz u(x) v(x) do,
lull:= v/, u),lull == v/ (u, u).

INoZHWT, EChobho7ltrt b L,
HHL 2.5 ((P) = (W))

u BSEFUERIE (P) D% 512, u XKD (W) OECH 5.
I (W)

Find u € Xg s.t.

9) (u,v) = (F,v) + [g2V] (v € X).

B #iE htt i BB AT RE R £ 2 [B] ~Poisson JifR 8 AR 0 555 ki~
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2.3 yERAL — 59fED vk

FLIB DAL D72 0 IZFL T 2 B S ODERL L9,
(u,v) = /QVU(X) -Vv(x)dx, (u,v):= /Q u(x) v(x)dx, [u,v]:= /rz u(x) v(x) do,
lull:= v/, u),lull == v/ (u, u).

INoZHWT, EChobho7ltrt b L,
HHL 2.5 ((P) = (W))

u BSEFUERIE (P) D% 512, u XKD (W) OECH 5.
I (W)

Find u € Xg s.t.

9) (u,v) = (F,v) + [g2V] (v € X).

° (W) of% (P) D55#% (weak solution)
o [ (P) 1oxf L THIE (W) Z28ET % 2 L 2B/ERIL (weak formulation)
@ (9) 255\ (weak form)

LIRS,

B #iE htt i BB AT RE R £ 2 [B] ~Poisson JifR 8 AR 0 555 ki~
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2.3 yERAL — 59fED vk
B OaE, ThbbROEHDL Y IO,
B 2.6 (W) = (P))

u 25 (W) DFET, o560 THIUL (P) DRIZE S

B #iE htt JE P B % %2 ~Poisson /A DY AR D 59 5E b~
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2.3 yERAL — 59fED vk
B OaE, ThbbROEHDL Y IO,
B 2.6 (W) = (P))

u 25 (W) DFET, o560 THIUL (P) DRIZE S

HEER FT ue Xy, 26 u=g (onT1). T4bL (3b) 2IRH LD,

B #iE htt i FH S A A ~Poisson /D1 FHERIE D5
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2.3 yERAL — 59fED vk
B OaE, ThbbROEHDL Y IO,
B 2.6 (W) = (P))

u 25 (W) DFET, o560 THIUL (P) DRIZE S

HEER FT ue Xy, 26 u=g (onT1). T4bL (3b) 2IRH LD,
g LT, Green DARZEfES &

(1) —/QAuvdx:/vadx—l—/rz<g2—2:>vda (v e X).

B #iE htt JE P EiE 3 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

IR OME, T2bLROEBIR D T,
B 2.6 (W) = (P))

u 25 (W) DFET, o560 THIUL (P) DRIZE S

HEER FT ue Xy, 26 u=g (onT1). T4bL (3b) 2IRH LD,
g LT, Green DARZEfES &

(1) —/QAuvdx:/vadx—l—/rz<g2—2:>vda (v e X).

BT v e C(Q) DBAEREZD L ( C(Q) C X). T, LOBSIZ 012742

DT
—/Auv dx:/fv dx (v e ().
Q Q

B #iE htt JE P EiE 3 2

~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

IR OME, T2bLROEBIR D T,

B 2.6 (W) = (P))
u B (W) DIET, o+t 52 Thiug (P) Ofck 5

HEER FT ue Xy, 26 u=g (onT1). T4bL (3b) 2IRH LD,
g LT, Green DARZEfES &

(1) —/QAuvdx:/vadx—l—/rz<g2—2:>vda (v e X).

BT v e C(Q) DBAEREZD L ( C(Q) C X). T, LOBSIZ 012742
DT

—/Auv dx:/fv dx (v e ().
Q
Lk DFEARHMED &
—Au=f (inQ).
Thbb (3a) DY D, (RDAZ4 FicHil)

B #iE htt i FH 2 fiE 3 2 ~Poisson /A DY AR D 59 5E b~
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2.3 g9 At — M DITik

Bonz —Au=Ff(inQ) % (1) IKRAT 3 &

Ou
/rz <g2_(‘9n>‘/d0:0 (v eX).

FE M 4 htt JE P B % %2 ~Poisson /DY AR D §95E b~
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2.3 g9 At — M DITik

Bonz —Au=Ff(inQ) % (1) IKRAT 3 &

Ou
/rz <g2_(‘9n>‘/d0:0 (v eX).

F B FEARGEE LT

ou _
an_g2

Tibb (3c) HILD Lo, 0

(on I'2)

FE H %6 58  htt i FH Bt iy ~Poisson J7 i HEFLE TR
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2.3 g9 At — M DITik

Bonz —Au=Ff(inQ) % (1) IKRAT 3 &

Ou
ﬂzey—&ﬁvdazo (v eX).

F B FEARGEE LT

0
875 = &2 (on I'2)

Tibb (3c) HILD Lo, 0

HDVEER —Au=Ff DD VDLE, u IS RIIE, f bIFOITHR D, T
W DHIED, Q Mo Thiud (IEENICIE 0Q 2% 6 22 dhfi: 61F). 55
KOO T L E, F WO DAIEE, u bEODPICHR DI LTI TEL, Z2I I8
iz, EHOLME ThBhro+aEerThIUL) 3F =y 27T 20ENARL RS, L
DU, AREELE R, FEE 3 258% = A0k o PR cEp T 2 2 L8
%L, ZD X BHEBIZ TR EREA VDT, HELWLRENEL 3856035 3,

B #iE htt JE B A 52 ~Poisson /A DY AR D 59 5E b~
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10 H3HDIZHEIXZ 2T, KD §2.4 (X3 2 L L7,

EH #h8 htd ¥ it 25 2 [A]  ~Poisson A EEADEEFERE D 59 E A b~
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2.4 2257 5B

( TARERE LRNERIAR TH L) EE2 I 2L THL, )

™ re
EH #%E htt it 2 ~Poisson /i3 FUHER - D
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2.4 2257 5B

( THIRERE L B SRR TH S, LBk EEBILTE, )
R0 ue X, LT,

Il = 1ol ~ (£, 0) ~ [, 1]

B XKD XD BZEGME (T4 0 bIBBDRTE) 252 5,
=R (V)
Findue Xg, st. Iu] = neu)? I[w].

1

(Thb BB | X, R ORI X, )

B #iE htt JE P EiE 3 2 ~Poisson /A DY AR D 59 5E b~
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2.4 2257 5B

( THIRERE L B SRR TH S, LBk EEBILTE, )
R0 ue X, LT,

Il = 1ol ~ (£, 0) ~ [, 1]

B XKD XD BZEGME (T4 0 bIBBDRTE) 252 5,
=R (V)
Findue Xg, st. Iu] = neu)? I[w].

1

(Thb BB | X, R ORI X, )

EHL 2.7 (W) (V)

u DS (W) D u 28 (V) D

B #iE htt i FH i fie %2 ~Poisson /A DY AR D 59 5E b~
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2.4 2257 5B

( THIRERE L B SRR TH S, LBk EEBILTE, )
R0 ue X, LT,

Il = 1ol ~ (£, 0) ~ [, 1]

B XKD XD BZEGME (T4 0 bIBBDRTE) 252 5,
=R (V)
Findue Xg, st. Iu] = neu)? I[w].

1

(Thb BB | X, R ORI X, )

EHL 2.7 (W) (V)

u DS (W) D u 28 (V) D

W iR D@L, BRTEDIRICR D 2 03D 5, 2N LOKRE, B REN
RO NED E ), P TIHFERERE ) X3, TRINIC, WANAESEZENE L b
RNEDIZEGT2H2HARZA D T —BHBH > T, TNEHRMTT B L) &M S EE»LN 2
. ZOBHOFRDIE T 2 E R FE EWA TV S, |

B #iE htt i FH A Ay 52 ~Poisson /A DY AR D 59 5E b~
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2.4 257 B
EHOGEHD 72 DR L LT, — DA ZH N TEL,

il 2.8
UEXy, veX ET2LE MEED teRIZHLT

I+ ] = ZIVIP + e{(uv) = (Fv) — [g2, VI + 1[u]
Friz (t=1&170)

HU+H—HM=%MW+{@N%%ﬂV%{&NH

B #iE htt i FH i fie 2 ~Poisson /A DY AR D 59 5E b~
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2.4 257 B
EHOGEHD 72 DR L LT, — DA ZH N TEL,

il 2.8
UEXy, veX ET2LE MEED teRIZHLT

Iu+w] = %|||V|||2 + t{(u,v) = (f,v) — [g2, v]} + I[u].

Friz (t=1&170)

Iu+v] = Iu] = %IIIVIII2 + {(u,v) = (f,v) — [g2, v}

v,

AR R R TH 2 (H 2 HMONKGEHE, “RKBKOHEH), CORAIAF
PDF O RRBMITICHCTE <,

B #iE htt i BB AT RE R £ 2 [B] ~Poisson JifR 8 AR 0 555 ki~
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2.4 ZEYEEL SERE2.7 DA (1)

EIE 2.7 DFEMA
(S)uz (V)DfREL, fTED ve X 25, THED te RICHLT

uttv=g+t-0=g (onTly).
WZIZ uttveXy, TNDX
f(t) == lu+ tv] (teR)
MERINDIN, REXLD Z0UL =0 TRAMEZILS, #2812k

2
F(t) = flu+ ] = SR+ ¢ v) ()~ [ )+ [u)

CD2 R t =0 ThRANERBICIE, 1 ROEDZRED 0 ThHITFNUTHRS
AQE

(u,v) — (f,v) — [g2,v] = 0.
ZaUdgIBa (9) 1Mtz & 72\, W2 u IXHE (W) DffFTH 5,

B #E htt JE P EiE 3 2 ~Poisson /DY AR D 59 5E Ak~
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04 ZYEHE  SEE 2.7 DM (2)
(=) uD (W) DRET S, RO we X, ITRHLT, vi=w—u tESLE

v=w-—-u=g—g=0 (onTly).
WZIT veX. fliE2812kD

1
1] — 1] = 1o+ v] o] = 2IVIP + {{w) ()~ [ga. ]}
u DB (9) BT ELAIKEDS {1 =0 L4 LISEET L
Iw] — 1] = SIVIP = Sllw — vl > 0.

WZIT Mu] 12 | DERAMETH 5, Tbb v IZfE (V) DETH 5, O

B #E htt JE P EiE 3 2 ~Poisson /DY AR D 59 5E Ak~
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2.4 57 B

B3 2 KB u] ORMETH B, | DEZIBUIMRKICDZEMTH 5235, 2D L)
MBI LT, (MEDOMS ZIEIE L %) Fréchet 3 & 9 bOPBERI NG, FE
X, | @ Fréchet #5713

Il[u] = <uv > - (fv ) - [g27 ]
(Cfi(u)=3—fu—guD L& i'(uy=u—f—g)
ZLT, l'ul=01F
(uv) = (f,v) = [g2,v] =0  (vEX)
Ek%, 2D,
FE. ZHORBEDRABEED Fréchet MAMRE =0 EWSFH

ThH5, O

B #h sk i BB AT RE R £ 2 [B] ~Poisson JifR 8 AR 0 555 ki~
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fhix i 2.8 DR

DHueX,, veX teR ETHEE, [ 1T

ut+tv=g1+t-0=g
THLIDPS u+tv e Xg.

o+ 0] = Sl P = (Fru+ o) g2, u+ ]
%(u—i—tv u+tv)y —(f,u) —t(f,v) — [g, u] — tlge, V]
= 2 (1ol + 220, ) + 1vIP) — £(F,v) — [g2, o] — tlga, v
1

Sl = (F,u) = [go, ul + £ {(u,v) = (F,v) = [g2, VI} + %IIIV\II2

:ﬂw+uww—mw—@mn+ﬂwﬁ

B #E htt i P 2 ~Poisson /DY AR D 59 5E Ak~
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T8k 2.8 D

QuweX, £T2LE  vi=w—utBlE, w=u+1l-v. $%T; ET

v=w—-u=g —g =0.

WZIC v e X. (1) ZHT

2
Iw] = 1] = Mu+1-v] = Iu] = 13|||V|||2+1'{<U, v) = (f,v) — &2 v]}

= %IIIVIII2 +{{u,v) = (f,v) — &2, v]}-

B #E htt JE B A B2 ~Poisson /DY AR D 59 5E Ak~


https://m-katsurada.sakura.ne.jp/ana2022/

EE DU

[1] gt sCle « APREFEEE, ¥ 1 = > 24k (1980), Hralhk 1999.

[2] Brezis, H.: BIfi#HT, 2E3EIXIE (1988), (kM

%, /NP ik ),
B DT, & D IEEEIC A>TV E T,

[3] Brezis, H.: Functional Analysis, Sobolev Spaces and Partial Differential
Equations, Springer (2011).

HE H #i 2 htd IR

P2 ~Poisson /A DY AR D §95E Ak~


https://m-katsurada.sakura.ne.jp/ana2022/

	本日の内容・連絡事項
	Poisson 方程式の境界値問題の弱定式化
	数学的準備
	Poisson 方程式の境界値問題
	弱定式化 — 弱解の方法
	変分原理

	付録
	参考文献

