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[ H 1] F|/f Gauss-Green />FiEH:
1L W u,0 e Cl(Q)NCQ), M

/uxivdx:—/ uvy, dx+/ uon; dS.
(@) @) a0

/Audx:/ a—udS.
19 a0 on

3. R u,0 € CHO)NC(Q), v e C>(Q)NCHQ), 1

/Vu-Vvdx:—/uAvdx+/ ua—vds.
19 o) a0 on

4. % u,v € C2(Q)NCH(Q),

/uAv—vAudx:/ (uav—vau> ds.
[e) 20 ai’l an

/wxids:/ wn; dS.
Q 20

B = (-, ng) € RE K Q) #4E 1 o

1. AR1F A w=uv HFEEZ

2. I u e c’?(Q)ncl(Q), m

Proof. [ 17 Gauss-Green /A & 4

(Uv)x, = Uy, v + Uy,

Ju

:; 7 ]J/ ]ﬁg 1 /J\ I‘ é“]/L\\ ]3(\ S

Vu-Vodx = /u.v.dx: (/uv. .dx+/ uv .n-dS)
/Q L q L 0 (0x) aa

:—/uAvdx+/ uVU-ndS:—/uAvdx+/ ua—vds,
Q 20 Q 2 on

4. AIHZE 3 [ ARE

/Vrovdx:f/uAvdan/ ua—vdS.
0 0 a0 on

/Vv-Vudx:—/vAudx+/ va—uds.
0 0 a0 on
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O
[RE 2] SRS RKueM={yecC0,1]:y(1) =0} {#ifF
J(0) = min ),
Hrp
1 1
1) =3 | W@2dr=2 [y dx—y)
Solution. % ue M EX B AWM, &% EpeMHp#0, N
u+ep M, VeelR.
, 1, s !
jle) =J(u+ep) = i/o (u' +e¢p') dx—z/o (u+ep)dx —u(0) —ep(0).
BT u ZEAFENME, Tutepe M, KA
j(0) = J(u) = géi[\l/}](v) < J(u+ep) = j(e).
B0 R R ME K, B AME . O R
j(0)=0, j(0)>0
AT jRFH
1 1 1
N Il N2 3. _ N 2
]<e>—/ou4> +e(¢/)2dx 2/0 pdr—9(0),  J'(e) /0<4>> dx.
T 7(0) #EATF 0, £A1A [(0) = 0 4 A
1 1 1
o:/(o):/o u’4>’dx—2/0 gbdx—q)(o):—/o (" +2)pdx — (14 14/(0))9(0).
B \
—/ (W +2)pdx — (1+1(0)p(0) =0, Ve M. )
0

T ¢eMEEBHRRY, HCP0,1 CM, #
/Ol(u” L2)pdr =0, V¢ ecTo1].
(£ ¢ € CT[0,1] et ¢(0) = ¢(1) = 0)o HRIERATIE 214
u"(x)+2=0, x € [0,1].

B AEREE2FH
(14+4'(0))p(0) =0, V¢ M.
H ¢ WERMILEREZ
1+4(0)=0
BébtueM={yecC0,1]:y(1) =0} 4
u(l) =0.
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b, RAVEET u il R

u' +2=0
u'(0) = -1
u(l)=0

fi# x4~ ODE #%
u(x) = —x*>—x+2.

O
[EB 3] skueM=CHo,1], {15
J(u) = min ] (y),
Hr
1/, 1
1) =3 | 0 +dx+ 5 (PO +2D) ~24(0)
Solution. % u e M £X 4 FAWNME, &% e MHp#0, N
u+epeM, VeeclR
x RE
j(e) = J(u +e¢)
F#EAj(0)=0%H
1
o:/0 W'+ ugp dx + u(0)¢(0) + u(1)p(1) — $(0)
1
= /0 (—u" +u)pdx +¢(0)(u(0) — u'(0) —2) + (1) (u(1) +u'(1))
LR )
(0) = 24 ¢?) dx > 0.
70 = [ (97 +9) ax>
HELr—mREE, domEREYE, HMNTUFEXT uy—4 ODE:
—u"+u=0
u(0) —u'(0)—2=0
u(l)+u'(1) =0
wi
u(x) =e %
O

[H 4] ¥

_1 2, .2 1 2 4. _
](U)—Z/Q(Wﬂ +v ) dx+2/anzx(x)v ds /vadx /angvds.
HAra(x) >0, &1 = n)#:
L skueM=Cl Q) 5
() = min (0).
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II. 3k u e M fHifs

/ (Vu-Vo+uv— fo) dx+/ (a(x)uv —gv) ds =0, vE M.
Q 0

1L >k u € C2(Q) NCHQY) WAL LA {E ]
—AM+u=f xe€Q
ou

%—i-oc(x)u:g x € 00

1. TEBRJRE T 5 R0 1T 4547 s

2. YueCH(Q)NCHQ) i, [T, I, I 24,
Proof.

1. ¥ FHEEL TN ve Mo#A0T =, it

jle) = J(u + ev), e € R.

Er ]
j'(0) = / (Vu-Vo+uv— fo) dx—|—/ (a(x)uv — gv) ds
Q 0
i]
j"(0) = /Q (|VU\2 —HJZ) dx+/aQ¢x(x)02 ds > 0.
5.

<= j(0)=0+=1
2. H Green AR, II HT

OZ/Q(VM~VU+MU—fU) dx—i—/m(oc(x)uv—gv) ds

:/ (—Au+u—f)vdx+/ <au+¢x(x)u—g>vds.
0 a0 \on
EBmE=ZFE, RINZHoWEEE, EXREMT I

[ A 5]

L UEWIfE H A b i
=x—at
N =x+at

T, W up — azuxx =0 HAF

ugy =0,
I Eh ISR H e B 7 AR
2. GERIE A R
=x—at
T=t
N, BB u + auy = azuxx HAEFRA
Ur = azu@:.
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Proof.
1 BB
at:—aag—l—aam ax:ag-l—aﬂ.
#
Ot — a%0xx = (0 — a0y ) (3¢ + 10x) = —4a’d.
AT B O R E T
ugy =0 u(x(Zm),t(Emn)=F@E) +Gn) = u(xt)="F(x—at)+G(x+at).
2. AEITER
Jy = ag, dy = —Llag + 01
AT
0t +ady — a2axx = —aag +0: + ﬂag — a2a§§ =0 — {lzaég.

[H 6] 7 uidAu=0m, Hu(x) LERZr=|x| WEE, Blu(x) =0o(|x]), i viE4H) ODE,

Solution. H #it & :
ou  J|x| du(x) dv x;

ditt := ox; ox; dx]  dr [«

2 |x|2_x2

Pu_ 9 (do x\ _ ¥ d¥ wya<m>_x%v+v
dr x|/ [x2dr2 " drox; \ x|/ |x|? |x|3

al’iu = Tx% = aixl

Nl

X —1
" || “hE )-v”(r)Jrnr o' (r) = 0.

AuzZ%uzZ(i

[EH7] e stk
Aty + 2Buyy + Cuyy = f(x,y, 1y, uy)

E/]/\#&

Solution.
e AC>B%3,A+C<0: #H

e AC=B%A4+C<0: ##

o AC < B%: ¥ #



