
Ìåòîä íà êðàéíèòå åëåìåíòè � 1

Ëèñò ñ ôîðìóëè è òâúðäåíèÿ çà ôèíàëíèÿ

èçïèò

• Èíòåãðèðàíå ïî ÷àñòè∫∫
Ω

∇ · jvdΩ = −
∫∫

Ω

j · ∇vdΩ +

∫
∂Ω

(j · n)vds.

• Ñìÿíàòà íà ïðîìåíëèâèòå êúì ñòàíäàðòíèÿ òðèúãúëåí åëåìåíò[
x
y

]
=

[
xl − xk xm − xk
yl − yk ym − yk

] [
ξ
η

]
+

[
xk
yk

]
.

• Íåêà E å îáðàçúò íà äàäåíà îáëàñò Ω ïðè òðàíñôîðìàöèÿòà x =
x(ξ, η), y = y(ξ, η). Íåêà

J = det


∂x

∂ξ

∂y

∂ξ
∂x

∂η

∂y

∂η

 .
Òîãàâà ∫∫

Ω

udΩ =

∫∫
E

u(x(ξ, η), y(ξ, η))|J |dξdη.

• Êâàäðàòóðíè ôîðìóëè âúðõó ñòàíäàðòíèÿ òðèúãúëåí åëåìåíò:

Âúçëè Òåãëà Àëãåáðè÷íà ñòåïåí íà òî÷íîñò
(1/2,1/2) 1/2 1

(0,0),(1,0),(0,1) 1/6, 1/6, 1/6 1
(1/2,0),(1/2,1/2),(0,1/2) 1/6, 1/6, 1/6 2

(0,0), (1,0), (0,1) 3/120, 3/120, 3/120 3
(1/2,0),(1/2,1/2),(0,1/2) 8/120,8/120,8/120

(1/3,1/3) 27/120
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• (Ëåìà íà Bramble�Hilbert) Íåêà τ å ðåôåðåíòíà åäèíè÷íà îáëàñò â
Rn. Íåêà q(u) å ôóíêöèîíàë â Hk+1(τ), çà êîéòî:

(i) q(u+ v) ≤ q(u) + q(v) (sublinearity);

(ii) |q(u)| ≤ C‖u‖Hk+1(τ) (îãðàíè÷åíîñò);

(iii) q(u) = 0, aêo u ∈ Pk.

Òîãàâà ñúùåñòâóâà êîíñòàíòà CB òàêàâà, ÷å

|q(u)| ≤ CB|u|Hk+1(τ).

• Íåðàâåíñòâà íà Poincar�e�Friedrichs:∫
∂Ω

u2ds ≤ C‖u‖2
H1(Ω),∫∫

Ω

u2dΩ ≤ C

{∫∫
Ω

|∇u|2dΩ +

∫
∂Ω

u2ds

}
‖u‖2

L2(∂Ω) ≤ C‖u‖2
H1(Ω),

‖u‖2
L2(Ω) ≤ C

(
‖∇u‖2

L2(Ω) + ‖u‖2
L2(∂Ω)

)
,

‖u‖2
L2(∂Ω) ≤ C

(
‖u‖2

L2(Ω) + ‖∇u‖2
L2(Ω)

)
.

• (Ëåìà íà Ñîáîëåâ) Íåêà n = 1, 2, 3 å ðàçìåðíîñòòà íà äàäåíà çàäà÷à.
Àêî u ∈ Hk(Ω) è k > n/2, òîãàâà u å íåïðåêúñíàòà è

max
x∈Ω
|u(x1, . . . , xn)| ≤ C‖u‖Hk(Ω).
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