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1. WU C RYZIAFIH A FIFE. B{w,} C H(U) R —AFDE ) FE RS (R R HE (U) I — 4L IER
), f e L2U),um =Y ey db w2
/ Du,, - Dwpdr = / fwrdz. (k=1,2,---,m)
U U
SEW: FEE (YO T5, 6. (U) 30 8 7 B2 0
—Au=f inU
u =0 on dU.

(Galerkin Method for Poisson Equation, Ch7, Ex.4)
2. WU C RMZEAFIF A FITE. Be{wy} C HE(U)R—A(FLAE M) FHRE R (R HE (U)—HIERE
3), £ € L2(0,T; L2(U)),g € L2(U). &

m
U, (t) == den(t)wk
k=1
i 2
dﬁl(O) = (9, wr)L2(v), (W, wi) + B, wi; t] = (F,wg), 0<t<T,k=1,2,--- m.
Hrp

Blu,v;t] := / Z a' (-, t)ug, vy, —|—Zbi(~,t)uwiv+c(~7t)uvdx, Yu,v € Hy(U), a.e.0 <t <T,a" ' c € L™(Ur).
U

i,j=1 i=1

WEAFE R 5U, T, 0, 0%, o KRIIEF O, f#13

s ()220 + oL z20 gy < CUR 2o iz +llgllzzw)).

(W75 RERERAG )
3. &
Ofu = 02u in (t,z) € (0,00) x (0,1)
u=0 on{x=0}U{x =1}
u(0, ) = sin(mx), Opu(0, z) = .
TEWLE() = [ (0pu)® + (Opu)2da R HHL, FFH SRR
(1D FEBIT ML R T 1H)
4.%tu(t, z) € CH2([0, +00) x RY), f(x) € C?(RY) N LY (R LM T 0w — Au =0, w(0,z) = f(x). IEH:

_d(1—1
JullLe ey < Ct 21 p)||f||L1(Rd)a 1<p<+oo.

(O R I ZER )
5. 8ru(z, £) TR IGIE :

Ou — Au= f inR" x (0,T]
u=g onR x {t =0}.

1



Hepf e L2(0,T; L*(R™)), g € CY(R™), Dg € L*(R™.)
HEM:

T T
sup \Du|2dx+/ / (Opu)? 4 | D*ul|*dzdt < C / dexdt+/ |Dg|?dz | .
0<t<T JR" 0 R™ 0 R R

(BRART. 1377,  #ATFRAR I IE P 1) 2E 58 Ak 1)
6. xU = (0,1).
()78
v+ u=0inU
uw=20 on oU.

FENBURME I A AR FEH I N B0F S .
()X I e

2
{u”—kguz inU

u=0 on oU.
SIE B 7 R O Rt 2 ELE—, 352 1
4
/0 ulde < 3
(WA I 7 R AR AE AR 17 7880
7. U = (0,2m) x (0, 27).
(1)Jiks

Au+du=0 inU
u=0 ondU.

FENBURE I A AR 27 IF0F SR RN SO I R .
(2)iEH: T2

Au+§u:a:c+by+c U
u=0 on dU.

HHY SRR LB XM Ra=b=0.
(3) HLax-Milgram & ik B

Au+iu:x2+y2 inU
u=0 on JU.
FEAEME— H) §3ffu. FFIEM: [, u? < 12872/3.
(WEET R R B I, — 4 —, THEAHMEE A AR EE. )
8. WU C R'EMUFNCHEIAFITE LEU LK —BMREE 7, SELK2ESIEEMRKES. &S e
L2(U), A ¢ %, u € HY(U)RUR J5 T2 e — 55 1
Lu+Xu=f inU
u=0 ondU.

WER AR IS TN, U, LI IE % 5O, 1515
ull2@y < Cllf L2y

(BRAE B, 5 = AP AR BRI HED)
9. WEAEBZENEHu e HY(R") N LSRM)ZFLHEHE-Au+u® = f in RPIIFEME, Hdf ¢ L2(R"), iF
B:u € H?(R™).



(BRAZEANTSET, Ze(u) = ud.)
10. WU C R*EBFHEIHE RITE. Wf € OU).g € C(OU),a(x) > 0. WEW:JiFE

87_’_@( Ju=0 on JU.

{ —Autu=finU
v

HME—fFu € C2(U) N CHU).
(B R AE R EE)
11. WU C R EI AN A R, W5

@:O on OU.

{—Au—l—uzl inU
ov

ERAEKTOMFw e C2(U)NCHU)?

GONENEEY

12. #&d > 3, A5+ ElHL SO NIFEU c REGZ R TOWEIE, BN THE&Er € U, {az|0 <a <1} C U.
HiHx - v(x) >0 on dU. Hu € C*(U)ifi /& J7 F2:

—Au = |uP" u inU
u =0 on JU.

(1)iE8A:

/\Du|2dx=/ |u[PTda.
U U

()M HAETTRE ML R 3R LA (@ - Du) FHAEU BRIy, IEH:

( )/ |Du?dx + = / | Dul*(v - :cdS*p_i_l/ lu[Pda

(S)UEH Mp > 20, T R AR,
(Derrick-Pohozaev Identity, Chapter 9.4)
13. #u € C?(R? x (0, 00))i R T FEO?u — Au = 0 in R? x (0,00). [HE (z0,t0) € RY x (0,00), & SLiZLALME
HEA
K(xo,to) = {(z,8)[0 <t < tg|z — zo| < to —t}.
(1)WEB: X

Bt) = f/ (Ou(z, 1)) + |Dulz, )2dz, 0<t<ty
2 B(l'(j to t)

ALY K.
(2)#1EB (w0, t9) X {t = 0} Fu = 0yu = 0, IEH:u = 0.
(BeBh 7 A IRAE R B, IRA S — TR e — N E )



