12. - 13. VARIACNI FORMULACE OKRAJOVYCH ULOH PRO ODR 2. RADU A JEJI DISKRETIZACE METODOU

KONECNYCH PRVKU.

Katefina Koneénd/1

Uvazujme tlohu
—a’y" +py +qy = f pro x € (0,1)

a okrajové podminky

Dirichletovy: y(0) = g, y(I) = a4,
e Neumannovy: a?y’(0) = By, —a?y'(l) = 3,

Newtonovy: a?y’(0) = yoy(0) + Bo, —a?y'(l) = viy(l) + B ,

METODA KONECNYCH PRVKU

prostor testovacich funkei V'

e mnozina piipustnych feseni W

Galerkinova (slabd) formulace tlohy: Najdéte funkci y € W tak, aby

B(y,v) = L(v) YveV,kde
B(y,v)

L(v)

<

V=..

e diskretizece ulohy: n = %, [ - délka intervalu, h - diskretiza¢ni krok

n

(1)

e piiblizné fedeni: yp, = 3 ¢;j¢;, nezndmé koeficienty ¢y, c1, ..., ¢, dostdvdme jako feseni soustavy linedrnich rovnic
Jj=0

Kc =0, kde

K se nazyva matice tuhosti a b vektor zatizeni.

B (¢o,90) B(e1,90) - B(en;¢o)
B (po,01) Bl(e1,01) -+ B(gn,e1)

B (po,¢n) Bl(e1,0n) -+ B(en,¢n)

Priklad 1. Najdéte aproximaci feSeni tlohy

—0.49" +9/ =2
y(0) =—1
~0.4/(1) = 2y(1)

s krokem h = %.

Resent.

€o
&1

Cn

[verze: 7. XII. 2017]



Blder o) = [ (04 (-1)- (-4) + (1) (~hx 1)) g - f(élfwféx 4) e - f(m o x

0

4[}0“* fﬁ“lm b 025 - 400804
0..¢
b(‘fﬁ‘h) aJ 044,.4»(#M)mepﬂm,(_ﬁ,).( b« () l,pg)‘,ou
0!
] U,'fzr Or J or fé; zjc'i_
J bbb de fﬁm NARLICR T RE AT TISV MRS SN
e+ 80214 (0.7-0,09) t €(0 80281 - 8L
_ 0¢ 04T
BUute) * Flogubey o hie L4 Y () (1) (b5 3)
zll’ 04 “ c o
" f‘m o=t = (6 h e Aox -2 = L4[ AT, * aiaN mm"'*..gfff*ﬂu
ow 08 1 N o
Blgsits) - [ (04 b (Dot = L1040 () (4) (b +4) dle -
0r 214
r4¢ 1
[ (6h - et [ (b tor )t = A6Lx ] T R IR A6 1] REICSNET Y
05 047 )
BWM%} ) ffﬂ#lrlf + b HX“@))M *Z&@ﬁ@ = f(é;f *1‘6;&'1’2)@*11'{ =
. 1, % - |
= ~F b [x‘rﬂ#i [ j@-i—f L . 5#
By o o OR fp p g 020
o, ¢4) - qu ) hx) oo - J 6.4-46.0417:—6.9[5]0 f J -1
_ Er o
BUpu ) = [ (04 ()b + (-4 (D) e - f (~6h-16x +4)de =~£m] -0 L
0.05 0.2¢ bag
\ o4 D4C
B (G, 5) < [ (0 (4)- b+ (-4)- (bx 1) d - j cohAoer ) de 4.6 [ Jwr 4{0[ jgir
ol 0f
, ( 1
6(0s ) < [ (o4 (4 k() (D)o = [ (b4t ) e~ 5 [ 5] i [f .y
04q 0+{ =

. 02 065 orr
Blu, o) -f(mr bk G e = (i RIS Y5 T

E‘(ﬂcﬁ,(ﬁ f 04 . (!f IM‘LL ol < f( b4 -16x ({)tizt/ 4@[ jDZ( [};JU’I’ ’;’_{.,.is_
"o s
ﬁ(tfg,‘cfz, fﬁﬁ b (4t (~4xt0) ol - f bbb x+ i) oo - § 6 [ x j”f 1y Ic(

B(f,4s) £O¢4 (4 b (he e - f (-6t x +46)dle :ff.a[xlg;{-i‘i@[f}m_:__4_.,

08¢ : A




b L)~ [Lese
0.27 ’
Lige) « [ 2 (hreide = = L0005 40010 pag
)
025 .
Lp) = [ £(i0de fz( bxl) de < LMJM L5 ] b[x];; - 00
: 0.45
e I 0Ly 0¥, i
fl (ba-De + [2(-bxrd)yde = 5Ly J“r*ih] fﬂj Mg =01
02¢ cs
045
J L(&X f.)&bf/ f*{ h.+¢ 3 ;_[Xjﬁ;i,‘r [J;;r“ i[{};{( -+f[lj;1.q7:&-:
04
L) [ o Uit £I0L 0Tt s
s
Mkt e-?E’IA/W ,Wwﬁf/ A aneto st
[ 8 ) Blpge) 0 ' g / AN L(‘Fﬂ‘)\
/’ BOg)  BCgayqe) Blgy ¢) 0 0 ¢ / Lp)
| 0 o0 4e)  Blonig) B¢, 4n ) b ( 42 | L (i)
]5 0 0 [5('%1%) B(%.ffa) B(‘ﬁ,‘fﬁ) }'\ ?’3 .i L(lf’a) ﬁl
| |
\ 0 D 0 Blos,0e) Blp,i) ] \’( f) L(gy)/

i mmcif‘x,uw ;%m{;rm fpotaate %0) A (xo redaud ) ﬁ ?/{0 o 15 pmd
Aot pbhrw UW&{ (#0,80-- ?/q e 4. rermied milebie, A?mzéf{aaf ,adyfm
AT L st pdemas (g iy’ )
5o ¢) o * BLgipa) 1y * Blin, 1) e Llps)
1 = Mﬁ&m MO futrdis AL K Revtarine

Ib((ls“cf‘) ke "B Of"lf(l’f)‘ﬁ’z. - L)+ E‘(‘fm%) 0F-24=-46

{Ijiwu Mdilwe ,uMiw : Hasp e ot ae
blongo  Blg ) 0 o\ [ & (¢«33ﬂ7%:¢43\
B (g, ) B ((f’z,' ﬁfz) B( ‘fmﬁ’z) 0 | | L) |
v B p3)  B(gs,ps)  Blga,py) Kz L(¢p,) /

L D B (ps ‘ﬁ) 5(%'%]/{' Y | L(g,) _fl




I st Al Wm, AN ST

[0 44 0 j ¥ /’m;‘
A4 L A O 4| 0F
LAY YRR R R
\ 0 0 -1 ba | ‘\ q \G.lﬂf
m ?* } l = o ph v, Lowt pﬂmr«n by
"C 3%
w,
’{% 0.0F
\ 1/ D, (’)”Hf)

|

Priblizné reseni:
Vh = - @0 - 0.5673 @1 - 0.1956 @ + 0.0593 3 + 0.0913 s




