I'nasa IV. MeTOIlbI HCcCJIeJ0BaHNA MATEMATHYCCKHUX Moneneﬁ.

1. BapI/IaHI/IOHHbIe METOAbI PEHICHHUSA KpaeBbIX 3aJdad M OIpeacJICHUsA
COOCTBEHHBIX 3HAYEHUM

1) Dpunuun Jupuxie

D(u) = j (u? +u2)dxdy

2 2
F(u,u,)=u+u,

F,=0; F =2u,F=2u,p=u,,q=u,

-2u, —-2u, =0 =
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u, +2u, =0



D(u+e&h) = J'((uX +eh, )’ +(u, +&h, )Z)dxdy -
I(ux2 +u,? Jdxdy + ZEI(UXhX +u,h, )dxdy+52j(hf +h? Yxdy =
=D(u) +2&D(u,h)+&°D(h) >0
D(u, h) = [ (u,h, +u,h, Jdxdy
D

di D(u+e&h)|,_, =2D(u,h) =0 = D(u,h) =0
&

D(u,h) = j(uxhX +uyh, Jixdy = I gradu - gradh dxdy
D D



2) 3agaya Ha cOOCTBEHHbIE 3HAYEHHSA

1

~-((2D(u,h)+2¢D(h))-
(H(u)+2&H (u,h) +£H(h))

E F'(¢) =

((H(u)+2&H (u,h) +£?H (h)) —2( D(u) + 2¢D(u, h) + £°D(h) -

(2H (u, h) + 2gH (h)))

D(u,h)H (u)-D(u)H (u,h) _

F'(0)=2 H7 ) 0 (22
1w=2Y _1.0 09 = DU)=H) (23)
H(u)

(23) > (22) = H(u)D(u,h) - D(u)H (u, h) =
=H(u)(D(u,h)—AH(u,h))=0  (24)

H(u)=0 = D(u,h)—AH(u,h)=0 (25)

oV A ou
u—dxdy = puvcos(x , nJdo — | v—dxd
Ju= dxdy <1j3 (x,n)do lf) — dxdy

D

ov A ou
u—dxdy =¢uvcos(y, n)ddo — | v—dxdy
! oy C'f 1[ oy

n
h| =0 xax oonycmumas Qynxyus

D(u,h) = [(u,h, +u,h, Jdxdy =
D

_ CJS h(u, cos(x . n)+u, cos(y ; n))ds
I_ =0

—[h(u,, +u,,)dxdy = [ haudxdy (26)
D D



(26) = D(u,h)— AH (u, h) == h(au + Au)dxdy =

=—H(h,au+Au)=0 (27)
ueC® (D)= au eC(D), Vh(x,y), (27) = au+Au=0
12

0=H(al+10,0) = jAa-adxdy +jazdxdy =
D

D
l]' ~
=d=—-0do - | (0% + G2)dxdy +4 | G%dxdy =
ijan o lj)(x 2)dxdy lj) y

=—D(@)+AH () =0 (29) = A= b() (30)

H (0)

A =minJ(u) =min bWw) _ 7

ueP ueP H (u)




2. HeKOTOpLIe AJTOPUTMBI IIPOCKIMUOHHOTO METOAA

2) Merox Putna

Uy :Zai¢i (AU, o) =(f,0) = (Azai¢i’§0i):

i=1 i=1

:i(Agpi,gpi)ai =(f,p) ; A={Aj}, A =(Ap. @),

i=1

a=(a,....ay)", b=, £)7, F,=(F,0), i, j=1...,N,

TakK Kak A — NOIOXKMUTENIbHO ONpese/ieHHbI onepaTop U {gai} - IMHEWHO He3aBUCKMMasn

N
cuctema, To npu Vy = Zb,qoi, b=(f,..., f,)" #0=(0,...,0)" umeem:

i=1

(Ab,b) = Z Abb; = ZZ(A%(/’,')bibj = (AZbigoi,ijqoj j =(Av,,v,) > 7* HVN HZ >0

i=1 j=1
TO ecTb A - NONOXUTENIbHO ONpeaeNieHHaa MaTpULLA, a 3HAUYUT, HEBbIPOXKAEHHaA.

CnepoBaTenbHoO, cMctema Aa=Db umeer eaANnHCTBEHHOE pelleHne, onpegenia eauHCTBEHHYIO

N
dyHKUMIO Uy =Zai(pi . na Uy MOXHO NOAYYUTb anPUOPHYIO OLLEHKY:
i=1

(AuN,(oi):(f,(pi):>Zai(AuN,g0i):Zai(f,goi):LAUN,Zaiq)ij:Lf,ZaigoiJ:

i=1 i=1 i=1

(Auy ) = (F,uy), (Augu) 272 Juf = (F.u)]2 72 uy]f-

HepaseHcTBo Kowmn-byHAKOBCKOro:

CEuol = F = 72 Jun <0y = IIUN||—7—



T. (A(U, —V), Uy —V) = (Auy, Uy ) — (Auy, V) — (v, Auy ) + (Av, V) =
(Au,,U,) +(Av,v) —2(Au,,V) = (Au,,u,) + (Av,v) =2(f,v) =
=(Av,v)-2(v, f)—(Au,,u,) +2(u,, f)—2(Au,,Vv)+2(f,v) =
=FV)-Fu,)-2(f,v)+2(f,v)=F()-F(u,) =

(A(uo —V), Uy —Vv)=F(v)- I:(uo)
U, MuHUMM3KMpyeT F (V) Ha D(A), Uy muHummsumpyet F(v) Ha H, =

(A(UO_UN)’UO_UN): I:(V)_F(uo)S F(VN)_F(UO):
= (AU, —Vy, ), Uy —Vy,) ana Y n ZZCM eHy, =

¥*|us =y ||2 < (AU, —Uy ), Uy —Uy) < (AU, =V, ), U, —V, ) =
(uo —Vns A(uo —Vn )) = (A_lA(uo —Vy )’ (uo —Vn )) = HA_lH ) (A(uo _VN)’ A(uo —Vy ))
:HA‘1HHA(UO—VN)H2 =

A7)

2

/4

Huo —Uy HZ < A(uo —Vy )H2

jaj-sup L2
w0 ||ul



