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1. BLadhic

CCTHMY EFI2HMERESAARAERLIVEBRI NIV >hOMBETH 5.
OB H & L TobstacleMB@HET N3, ZoBRBTHMBAX T 5 KMER
FEOCISDELTEREZFECRRINWIBEREOERA CDVWTEREITS. B
REGRAMOLI > L2 o0REOERM LSV HMBELELTVWEFEROBEHB:
VEET LD EOBAAINI2EAPBERBIFERCBEEI L TV A, #
ARAHE LBV TERIN S & > B 0bstaclefIBREFERCIVEMOIES C &
BEERMBEZEAONTEA., L LANS, 5 5E00bstaclef Bt A&
ERVWLBIELRIDVEHCAEUBRZEBR T 2L TES. AMED1>OHM
REOBRBUMEOEAELBRECAAFERT L TH 3. ZORULMEDLI> &
LCUnilatera I EREBELELEST 2. ol B N+ 3B FAERGarelkinE D
WEHEIR>DWTEET S, FhxofiDobstacleflBicH LTEBREOERIL %
AY. FRBREAIOVRETIEUBREORY U ERT.

2. Unilateral R EMEic w4 3
BAEFHGarelkingk '

ROEHI>UBUHMBEEZEZLS.

(P1) —Autu=0 in Q v(‘l)
u—f 20, dus/dnz=20 and (u—f)du/8n=0 on 4Q
(2)

CITOHRTHALOEREB CC - BREBDLEET 3. SE(x,y) 2 HER
(1) kM T2 HARTHBLEETS. z0 L& HBER (1) 2 HET MK
BROBRARBADICLIVDERT & 3,

ulx) = f E(xgy)p(y)dsy (3)
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Tr=00 Ths ¥hp (y) RERLOBEMHTSE2. COkO>E5
W2BBRCIVBBELZHFEET LN TES. T ROLDEROIIBHERRS
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(P 2) Kp—-—120, Qp 20 and (Kp—-—f) Qp=0 (4)

CCTHEANRARK, QRRO LI KLERT .

Kp (x) = I E(x,y)p(y)dsy
r
Qp (x) =,‘lp +p.u“.[ M() (v) ds
2 r on. y

BABRIASEA LM BEoERLBELA SO Y, BOFHELE —FEHRH 30
BPEWI I ENHBELIRL, TOHRETOADI (P2) 2BRECBYTE
RENABEVBBEEZHEcB VW TEA O AEAHBCBESRATER T 2. ¢
BbbROEHSLERNE2E 5. ~

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

CCTHBZEHMYRROEIBY XLV IERTH 3.

Y= {r in L2(I) | Qr =20 }
¥fa (r, s) =(Kr, s) T (-, +) lii‘ﬁﬁ_t@l"lﬁ"&i‘d‘. A
THRICIEHT 2HP 3 RRDL S gt TE 3.

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

T

Z= {r in L2 (") | r=20 }
TH5. ZELTVIHEOEUROBRIL>VWTERXS. BEREENEORS
KHEL, TOBRSLETCERINALBRBEARCID p 2EMNUT 2. Thickd R
ABROFTIIE~7 Prvickb RV Z2HEHBEEZRE 3.

(P5) Gp—-1£20, p20 and (Go—1) p=0 (5)

CCTHNNGOoELg:, s BRRDEX>3IKEH5 L5650 3.
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i, I I E(x_.y)zj(y) z; (x) ds, ds,
r;r

Xz(x) = ’ .
0 oterwith
COMBHBMBER, BARFERIVBLIEDBTELZN, b L bBETEHL
FERREETHIEEDLDI S, BERUTOX>Td 3. 4, THGEUTO
e HmaTyD, FTZAFHL, LE=Z=ATMUCHLEST 5.
G=D-L-U ~
FOLEROKREBEBICIDEURONZHERT 5.

p_o =5 Z 3.
_,o_n+1/2=D_1{L_p;nf1+ Up M+i1} (6)
-9—n+1=PZ (_&n+1/2) (7)

CCTPzREEAZ~NDODHEER2RXRLTBYD, CITWHy EFTWVWB3HETIR,
Pz (r) =max {r, 0} Tdb3d3. LR LEEREFZIGCGHUNMBIEFMTH 231
SIERET 3.

3. P3&¢&P4E M

P3EPAOOSEMBE2EHT . o0t E LTROBEERT.

BEa. u-Au+u=00FRMAEQ TDhrichletfilBu=f DODFEMWRTdH 3
&ﬁﬁﬁé.ith=mvana?6.?@&%&@K%Kﬁ&i#%.

CO IF uhdssE|lh ”H-uz (T) éCl [r uhds

CZCTCy, C1BultEBLRVIEEH TS 3.

COBE i Babucikalllik XD TFHE i, CCTnlRAMETERESRATS 5.
HWEL CEAROEENQ =R \NQEMLTOSRILTS. £#XLn’ BQ MY 3
AM&EBERTH 5. ' ‘
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WE2., u%R-Au+tu=0O0HAHEHQ ThrichletflBu=1tO0FMTH 3
EIRET B, gh=0u/9n" ¢332, 20LEROALNEADBRKILT 3.

COI u.hdséllhIIH_l,.fg(r)éclj iuhds
r r

CZCTCo, C1BuiRKELRBVWEEHTH 5.
DI ROEEERS.

FEH1I., EFHZQRH YV (T) B WTEREHETHODPOHEHTH 5. %
WWAQ ' BEELLPDQep20KS5Ep20TdH 5.

Y ARUBLICHEARLIVQTIBNFEAETEIENELS. T0Q ELRER
OWMAEREAL, QPABEEETH 2 LCERTLIERLID LILOEEE
" 5. \

“—

4. PAODOROEBEEE: —BHE

KRICPADRODELEBIU B WTRRS., TDOCEATHT 3 12 8
Itk 42 &, Lions & Stamppach[2] kK IV EBIZLNWEEDAZEARICHDVVTORD
EHEEZHW3. '

FH2. VEBBZNF 9 ~"EZMETED (-, ) 2V-HABVEOHERRE
KxRTHdET S, $LKEVOFHANESZEM,  3VONXNEROER
EIRET B, FOLEEHME :

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

COEEPB & Usakakiharal3lickv@Eohta (-, ) OHHARBICERK
romROEEEE 5.

EHS3. P4 i3—FHBRTH 3.

3EBH . ZBLA(D) oY oZEBchsrsc i, Oo0FHELVDHEMLTH 5.
FAL(T) BHYV2(T) oFfAMFBZEMMTH 3. WIIRZHBH V(D) o

NSRS ZE T ez, EAT3lickD aoEHBEBIUERMBEMN
RENTWARBCEEDD, FH2A2HVCTCEHEHIIELSL 3.
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5. BZEFM

RicGalerkinfR O BZEZFHMic > ThRRS, EHLLAEXOEUREERER
BlRRIOVBRT IABAEOEEFMOMB E I Brezzi, Hager & Raviart[4lic X v B
AohTWVWE, ZO0HRXOEHE?2. 1 BIUHEIEZHVWEIEILIVROERE
BnELSHh 3B, ' -

BEs. 310<H (D) BrxUp *—ERABERCLVBRI N LHREAE
MVPANOL’HETHELRETSE. TOLEROBEEFMBHLKRILT 3.
le—p'llg-1/2 (py sChllpll gy1/2 (),

CCThREBEREZFOREZNDE YA X R EKT.

wma. FEH (D) tRE+3. 20 sROBEFREHIRILT 5.
Hp—phllH-l/z(F) <C 0 (h)

T p hlibalerkinﬁ%%iﬁ%.ﬁ?.

6. T OfthDfl

CCTHMYD EFALBREBIUHBEBEZH VWL AER Z Ot ®obstaclel &
ERCORIBATES. ROLINB1IRRIEEFTRFERICX T 5obstaclef] &
*EXD.

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

c I TL=08/0t-0%/0x> TH%. COBMBEBEIROFBETRS.
Lu=0 2BRETCHEStBOTEURERD 3.
u*=max {u, f} &BKL.
COFNEEBROVET LI, MECHTIEMUREB L LN TE B,
CITRAFEREBBMIOVWTEMMMLEChAHAEFRER c LERE %
BATIME*AALLBEL DLW T LEOFIE i L2 RERERL, BREY
Lo HMBLEBACOLEMNRBRFEDLI 2>THB I LEERT.
f=-(x-0.25)(x-0.75)0BA T s HEAEARN1 BLOR2FiZY. K1K
obstacleic BT 2 E TORMETHIRZR T ORIV EAXLBEORERT
5. B 1. OCTHRBEERLTHZILES DB,
ERCDEIBRAFERILIBEOEMHE OobstacleflB M LT HBRENEFD
ThBIEERLTVS. AARKROIS THBEEEL LS.
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(P 6) -Aw+1=20, w=0, (-Aw+1) w=0 in @
w=1 on I’

S ABBOBBEFVELTRHBEEIOWTWAHEHEBETHD 3[5]. COoOBAEQILSE
327V yEEAXA-Aw+1=00DDirichletflE2 LA MELHEEL2EDE
BRIV BOMBHELE B CEBTE3. 2O ERBEBIKTHES
ZAS3ticiERT2ENTES, KBO,DicBWTW (0) =45,
w(l) =0 W BRARELAEBEAOLALEZOBEAEMNE LT 2KER
w(x)=—(x—-0. 8) (x—-1) &1832,. COMewitd+2EaEHEL
D1IWIED (P6) KT HMRIRDOLIILXB.

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

7o 72 L ObstacleMF TR VBB IEBVWTR, BREFOAARBEHHEIR S FRERE

PRHOVWRTHAER STV,

7. ¥&9 ,
BRAEOHBHERMECH T 2HARE(RIATVEIBZOE R 2 & A

Eliﬁit:iﬁﬁ@fifﬁﬁi‘#ﬁﬁﬁﬁﬁt LTEAShIMETHEIEENZ V., &

HTOHHERUEBEORMELLTEREEX2ZA 2L sHMBORERRIEREOHN A %

FHCRETIOIREELNRS, CCTWoLEF-HER, BREOHNAEIER

S CLEBRCHMOYFRABIVWLK 2O BELERL, BONCERGNEREZSA L. #

CEE D2 CCRRRABBIREEZRA VI LR IVBEREOERNILLN R EN

TVAESLAMENAE T 2HBRBELIOVERT A ERIVBRECOBANED

KAFABCLNERTELILTHS. SHROBELLIBEOBREOHEER

MBI THERELCIORIBI CLBTEIHAEZZERL TW &V,

X #k
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dx=0.05, dt=0.01, A t=0.28,

X t=0.3, OO t=1.0

dx=0.05, dt=0.01, O $=0.23,
A t=0.3, X 20.5



