I'naBa 4. MeToabI HCCJIEeI0BAHUA MATEMATHYECKHX MO/IeJIel.

1. Hpuumun IupuxJe.

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

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

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

o o
F, —&{Fp}—@{Fq}z—ZUXX—ZUW -0 =

u, +2u, =0



D(u+¢h) = I((uX + ghx)2 + (uy +eh, )2 )dxdy =

[(uZ+u,?Jdxdy +2¢[ (u.h, +uh, Jdxdy +&* [ (hZ +h? Jdxdy =

D D D

— D(u)+2¢D(u, h) + £2D(h) > 0

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

diD(u+gh) ..o =2D(u,h)=0 = D(u,h)=0
&

D(u,h) = j(uxhx +uyh, Jdxdy = j gradu - gradh dxdy
D D



2. 33[[3‘13 HA COOCTBEHHBbIE 3HAYECHU S

F'(e)= L =-((2D(u,h) +2&D(h))-

(H(u)+2&H (u,h) + £H (h))

((H(u)+2&H (u,h)+ £°H (h)) - 2(D(u) + 26D (u, h) + £°D(h))-

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

D(u,h)H (u)—D(u)H (u,h) _

F'(0)=2 H7) 0 (22
1w =2 _ ;2019 = Du)=H) (23)
H (u)

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

Hu)=0 = D(u,h)—AH (u,h)=0 (25)

oV N ou
u—dxdy = puvcos(x, nddo — | v—dxd
i —dxdy <1§ (x,n)do lj) — dxdy

oV A ou
u—dxdy =puvcos(y, n)Jdo — | v—dxdy
i oy Cf ,i oy

n
h| =0 kax Odonycmumasn @ynxyus

D(u,h) = j(uxhX +u.h, )dxdy =
D

= fh(u, cos(x )+ u, cos(y , n))ds
=0
-

~[h(u,, +u,,)dxdy =—[haudxdy (26)
D D



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

=—H((h,au+Au)=0 (27)

ueC® (D)= aueC(D), VYh(x,y), (27) = au+Au=0

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

D
= qsﬂ-ada—j(af +0G%)dxdy +ija2dxdy =
I an D ' D

D(0) (30)

—D()+AHW) =0 (29) = A= H (@)

A =min J(u) =min bW) _ 7

ueP ueP H (u)




82 2.Metox Purna

Uy :Zai¢i (Al 0)=(f,0) = (AZai¢i’¢i):

:i(A@,(ﬁi)ai =(f,9) ; A:{Aij}’ A =(Ag, ),

a=(a,....ay)", b=(f,....f)", f,=(f,0), i,i=1...,N.

TaK Kak A — NON0XKNTENbHO onpeaeneHHbIN onepaTop u {goi} - IMHENHO He3aBUCUMasn

N
cuctema, To npu Vy = Zbi(pi, b=(f,..., fy )" #0=(0,..., 0)" umeem:

R N NN N N
(Ab,b) = Z Ajbb; = ZZ(A%’(Pj)bibj = (Azbifoiizbj(oj J = (Avy, V) 2 /° ”VN ”2 >0
i=1 i-1 i—1

i=1 j=1
TO ecTb A - NONOKUTENBHO onpeaesieHHaa MaTpuLa, a 3HaYUT, HEBbIPOXKAEHHAA.

CnepoBatenbHo, cuctema Aa =b umeer eauHcTBEHHOE pelleHune, onpeaenan eANHCTBEHHYO

N
dyHKUuMIO Uy :Z:ai(pi . AnAa Uy MOXHO NONYYMTb anPUOPHYIO OLLEHKY:
i=1

(AuN’q)i):(f’(pi):iai(AuN’¢i):iai(f’(Di):(AUN’iai(Di):(f’iaiwij:

(Auy,u) = (F,00), (Auy ) 227 fugf = [(Fug)]2 72 uy [

HepaBeHcTBO Kown-byHAKOBCKOrO:

CEu) < ] = 7 Jun <] o] = IIUNIISy—

T. (AU —V), Uy —V) = (AU, Uy) — (Au,, V) — (v, Au,) + (Av,V) =



(Au,,uy) + (Av,v) —2(Au,,V) = (Auy,Uy) + (Av,v) = 2(f,v) =
=(Av,v)-2(v, )= (Au,,u,) +2(u,, f)—2(Au,,v)+2(f,v) =
=F\V)-F,)-2(f,v)+2(f,v)=F(v)-F(,) =

(A(uo —V), Uy —Vv)=F(v)- F(uo)
U, MuHUMM3MpYeT F(v) Ha D(A), Uy muHummusupyet F(v) Ha H, =

(A(UO_UN)iuo_uN):F(V)_F(UO)SF(VN)_F(UO):
= (A(Ug —Vy ), U —Vy ) ana ¥ Vn :Zci% eH, =

7/2 HUO _UNH2 < (A(UO _UN)’UO _UN) < (A(uo _VN)’UO _VN) -

(uo — Vs A(uo —Vy )) - (A_lA(uo —Vy )’ (uo —Vy )) = HA_1H ’ (A(uo —Vy )’ A(uo —Vy ))
A IAW, -vy)T =

AL
T PV




