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UnilateralflBexds3E8RE

MILEBEHXE WMEEX (Michio Sakakihara)

1. BLdic

CITHMY L AMERESASRLINERENI VWS> OMETH 5.
FOMMPIBH & L TobstaclefIEHET oL 3., 2oBTHMEBEIEY T 2 KER
FEO1ID2DELTHEREZRECRZIWIEREOHEFA LDV TEREIITS. B
RERAHNOI>CZO0REOERNLC IOV MBLLTIVWEIFEROBHKK:
VEELIT Db zo@AIh 288 RERMSFERCRBESH TV, #
AEAHE CBVWTHERINS &5 0bstacleflBRERERLIDREOIES> C &
MEBRMEEEAOOATER, LOLENDS, 55B00bstacleMBERERE
ZTRHVWRBCERIDVDEHCEUBREZEKT S LEBTES. XHED1I >POHMW
REOBRBHBEOELELBREOBAFERT L TH3. TORUMEDI- L
LCUnilateral B REBELEETS. Ol Bicd+ 2BRE#£GarelkinE D
REPIR>DVWTEET S, F-xofbDobstacleflBic LTEBREOERIL %2
AY., $RREAIVRETIRUBEOREUEERT. '

2. Unilaterall ERMEMEic T 3
BREFGarelking ‘

ROEH>BHBEBR2EXLS.

(P 1) ~Aut+u=0 in Q (1)
u—f 20, dus/dnz20 and (u—f)du/dn=0 on 8¢
(2)

CITORTHELOBEREB CC-BREBDLETET 3. SE(x,Y)EFER
(1) KT EEAM TS LRET 5. 20L& HBER (1) 2HT+ 5 MK
BROBERARBB L DHEKT & 3.

u (x) =f E(-x,y)p(y)dsy (3)
- .

Tr=0Q TH3. ko (y) REFLOEEZMUTSHE. Cok>ih
NWABRCIVMBEZESETOLNTEZ. I ROLOLEROLIBERES
AB/oN 3. ‘
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(P2) Kp—-120, Qp=20 and (Kp—-f) Qp=0 (4)

CCTHEA2TEHAELK, QRROEICEERT 3.

e,

Kp(x)==-f E(x,y) o (y)ds,
r

0o (x) = Lo [ FE(0,) g
2 - Onx y

BREBASASACLIIMBEoERBE A OL ), ROBEAEL —BHRBRS 30
BPEVWSENHEMBEENRDE, TOHERETOLDIE (P2) 2BRARLcBVTE
BEX M BV R ER PV TEA DN AT SR BE LB ERATERST S, +
BbbROENARERNEB 3,

(P 3) Find po in Y such that ,
a (p, r—p) =2 (f, r—p) for all r in Y

CCTHEZEBHMYRROESIS R Y XLV IZEHTS 3.
Y= {r in L2(T) | Qr =0 }
¥Ffoa (r, s) =(Kr, s)T (-, ) BERALOWNEERY. &5
THRICHEHT 2HP 3 RRDL S CBEILTE 3.

(P 4) Find p in Z such that
a (p, r—p) =2 (f, r—-p) for all r in Z

T
Z={r inL2(T) | r=0 }

Th3., ZELTVWAMBORLUBROBERIEDWTELSE., BREANBEOKES

EHEL, TOBRSETCERSALBRBEB I p 2 EMTE. Thick R

ABROFIE~7 brickdbRENIEHBEERE 2,

p=20 and (Gp—f) p=10 (5)

(P5) Gp— 120,

CCTHWNGOoOEHRg:, iBRD&EH>IcBZLSN 3.
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Zi(ér.) = .
0 oterwith
COMBMBBER, BARFTELCIVBLIEBTELY, b L bBBETHEYL
FERFEETHSI EELNLS, BMERLUTOXES>TH 3. &, THGELUTOD
o2 HmITND, TZAHATHL, L=Z=AFWUICHET 5.
G=D-L-U

ot EaXRoOREBBRC I ELBOT kT 5.

p_o =5z 5.
B_n+1/2:D-1{L£n+1+ U&n%—i} (6)

oMo P, (MY (7)

CCTPREESZ~NDHEELX*EZELTBY, CTITHYD EFTWwBEETI,

Pz(r) =max {r, 0} Th 3. LR LAEREEZIGCGHENHTEEHMTH 3 11

5IENRY 5.
3. P3LPa40FMME

P3¢LPA0EMBEEHETZ2. ToEfFLLTXROBEERRT.

BE1. u% - Au+u=00ERMBEHQ TlrichletfjBFu=f DEMWTdH 3
&ﬁﬁ#%.ikh=MVﬂnt?6.%@&%K@K%ﬁﬁ&i?&

COI uhdssllhll g-ie (T) éClJ uhds
r r
CCTCyqo, C1iultkELBVEEKTTH 3.

C O E I Babucikalllik D EHEI Wi, CCTnlRAMEEESRTS 3.
ﬁ%l&ﬂﬁ@$%mgﬁqz\Quﬁbf%&ﬂ?é 2 Ln’ B w33

A & ERHRE TS 5.
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WE2., uZ-Au+tu=0O0HAHEBQ ThrichletPflBu=1f OFETH 5
ERET B, FHh=0u/0n’ 3 3. DL ERORAEANBKRILT 3.

C‘O I uhds=llhll H-2 (T) éCl I uhds
r r

CCTCo, CiBullKkEBEBELRBRVWIEEH TH 3.
DIV RXRDODEEBEEF 3.

FEH1I., EHZQRH Y3 (TrN) B WTERMEHE OO P-oOHEHTH 2. *
NWAQ ' BEELL»PDQo20KSEP=20TH 5.

T EREBLIUCEARI YV Q 'BEAETZIENBERLDE. 20Q "2 LRERK
@ﬁﬂmﬁﬁb,Qﬁﬂ%iﬁ@?&%c&m&ﬁ#a:&m;niﬁmﬁ@%
B 5.

4. PAOROELEE —BH

REPADPROBEEB LU —BicowWTR<SE. ZOCEEEHT 3£ 5
it 4 &, Lions & Stamppach[2] KB I ONEEHLAZERRCSPVWTORD
EEZHW3. '

EFE2., VA s 3N+ 9y ~"EMETED (-, -) 2V-HKAXVEOERWE
KR TH5ET 5. $RLKEVORMBAZEN, {RVORMERMO ER
CRET R, FOLEENME | |

Find wu in K such that
b (u, v—-—u) =2 (f, v—u) for all v in Z
R—BARTH 5.

COFE®MB X Osakakiharal3lic kv @B ohia (-, ) OHHREBIVERK
FOROEEER2H 5.

EH 3. P4 iz—FOUMRTH 5.

HBH: zZHALI(T) oMW AOZHECcHs i, TOEFERLVEDL TS 3.
FHRLI(L) BH V2(D) oM BAZRTH 2. WARZBH V2(T) o
M a2EH T8 ads,. ATl aoEHAEBIUERKEN
REDTWBER L&y, TFEH2E2HAVWIEEI®RESN 3.
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5. BZEFM

RicGalerkinfROBZEZFMic>WTRBRRE, EHLERXNOEUREEFERER
BRIVERT 2BA20BEF MO EiIBrezzi, Hager & Raviart[4lic X 0 5
AooHhTWVWSE, ZOHRXOER?2., 1 BIUVHEIZAHAWE LRI VROERE
BHE SN B, '

BEs. 310<H (D) 3r0p 2 FHABELCIVBREN-ERTHE
MV ~OL HETH5ERETSH. TOLEROBEFMHRILT 3.
e —p'llg-1/2 (py =Chllpll y1/2 ()

CCThREREZFORKXRNDE YA X E2EXKT.

@4, FEH (D) 42, ZTOLEROBEFEHRL S 5.
Il o — o hIIH—1/2 (rysSc o (h)

IIT p"HGalerkinBRELRERT.
6. % ofth o
CCTHMY L ABEREBIUHEELTAVWEAER Z Ot Dobstaclef]

ERCORIGATES. ROIXINBIRTIERRLTERN ST Bobstaclefd &
2EXB. :

Lu=20, u—f 20, Lu (u—-—f) =0 in (0,1)
u (0) =u (1) =0

TITL=0/0t-0%/3x ThHB. COMEEROFIETHES.

Lu=0 *ERETCHES tBOETURERD 3.
u*=max {u, f} &BK.

COFEEROEBET L KD, MECHTIENMREDS S L BTE B,
CCTRBFBEREBMEOLWIEAMLEL WA HHEFER e LERE2
BATIMELBALABAL O VWTLROFHIc LA HEMRERL, BREHD
L%E,‘@F:.‘j%%%( DICEMRBRFEDL1 >D>THBILERT.
f=-(x-0.25)(x-0.7T5)0BAHT 2 REAZ2R 1 BLIUOK2 tRT. X1
obstacleic HEAl T 2 F CORMMTHI IR 2 R+ ABUBEALBEORERT
B2, BH 1. O THRBERERLTHELILENS DB,
FRIOLINFERSSBEOHAE OobstacleFIBIH LT OBRENE Y
THBIELERLTVE., AABKOL S BMBEEZA LS.
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(P 6) -—-Aw+120, w=0, (-Aw+1) w=20 in @
w=1f on T

S ABBOKEBEE SV E LTRESNWTVIHBEECTH 3[5]. CcoBAQIESE
327V v EFEREA-AwW+1=00DDirichletflEZ2 A BELHEELZEDE
BRIV BOMBHEL B CEBTES. 2O LRBUBIKTHES
EZAB5l L inERBTIENTES., RB(, DWW Tw (0) =4 /5,
w(l) =0t WHBRELAEFESA LA L2 ZTOBAEMNEBECH T 2B
w(x)==—(x—-0. 8) (x—-1) &#3. Coétwitd s 2FBEEH&
D1IWRIED (P6) KT H2MRRDOLIICIXB.

- (x—-0. 8) (x—1) (0=sx=0. 8)
w (x) =
0 ) (0. 8<x=1)

7272 L ObstacleF TR VBRIV TR, BREFOHAAREHHEILZ S FREE

PRHOVWRTAERZ STV,

7. &8
BRECHHERMBECH T 2ARE(RSATO I BT OEH X & A H

BRIFLBROBHVPEEEIBEARELTCESASKABETHIBANEZ W, &

FOHHEBERUMBEOMEL LTRAELZZAZ LEHMEOCRRIEREOHN A%

B RESTIORLREELNS., ST EF-HMER, BREOMEAEIER

3 CLEBAMOFABIVWL2rOoBEERL, HoNCEBERRNEREEZL L. &

KHRBEKD S CERRRXRERERREEEZAH VSR RLIDVEBEREOERLLB R E

TVWhESLAHMESHETIHBRELVHRET S LIV BERECERDBED

KITABCEDNBERTERLILTHE. SROBBELELTIREOBEOHHER

MBI THERELIOROIRI CLELHPTEILEZRLTWYW E RV,

X #k .
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1 dx=0.05, dt=0.01, A t=0.28,
X t=0.3, O t=1.0

2 dx=0.05, dt=0.01, O $=0.28,

A t=0.3, X t=0.5



