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Gausove kvadraturna formula
Gaussova kvadraturna formula

Dolo¢i utezi wy in wy ter vozlis€i x; in x» tako, da bo kvadraturna

formula )

f(x)dx =~ wif(x1) + waf(x2)
JO

to¢na za f(x) = x", n=0,1,2,3.

1
Iz pogojev / x"dx = wyx{' + waxy dobimo enatbe:
0

l—w—w =
1/2 —wixi — waxa =

1/3 — wix? — woxs =

©c o oo

1/4 — wixp — woxs =

Sistem reSimo s pomo&jo Newtonove metode.
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Program

f=inline (’ [1-w1-w2;1/2-wl*x1-w2*x2;1/3-wl*x1"2-\
w2*x2°2;1/4-wlxx1"3-w2*xx2°3]’,’x1?,’°wl’,’x2°,°w2’);
df=inline(’ [0,-1,0,-1;-wl,-x1,-w2,-x2;\
—2xwlkxl,-x1"2,-2%w2*x2,-x2"2;-3*wl*x1"2,\
-x173,-3%w2*x2°2,-x273]’,’x1°,’wl’,’x2’,’°w2’);

Newtonova metoda

u=[0;1;1;1]; eps=1e-8;

for i=1:100
x1=u(1) ;wi=u(2) ;x2=u(3) ;w2=u(4);
u=[x1;wl;x2;w2]-df (x1,wl,x2,w2)\f(x1,wl,x2,w2);
if abs(u-[x1;wl;x2;w2])<eps,break,end;

end;
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1
. : 2
Izra¢unaj priblizno vrednost integrala / e dx
J0

s pomocjo gornje Gaussove kvadraturne formule. Tako da interval
[0, 1] razdelis na 10 enakih delov, in zapige$ sestavljeno formulo.
Toc¢na vrednost integrala na 16 decimalnih mest je
0.7468241328124270.
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Program

wi=u(2), w2=u(4), x1=u(l), x2=u(3).

Vozlis¢a na posameznem intervalu so zapisana v matriki H.

xl=u(1); wi=u(2); x2=u(2);w2=u(4);
g=inline(exp(-x.72)’,’x’);

n=10; a=0; b=1;

h=(b-a)/n;

I=hx*sum( [wi*g(h*((0: (n-1))+x1)) ,w2*g(h*((0: (n-1))+x2))1);
printf (°I=J,0.10f’,1);

v

I=0.7468240988
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Resi robni problem

Pois¢i priblizno resitev Laplaceove enacbe

O?u(x,y) N Q?u(x,y)

Ox? Oy? =0

na obmo&ju D = [0, 1] x [0, 1] z robnim pogojem

u(x,y) . f(x,y)

kjer je f(x,y) = x> + y2.

Na obmotje D poloZis kvadratno mreZo s korakom h =1/n,

n = 10.

Na vsakem notranjem vozlis¢u odvode nadomesti$ z razlikami in
zapises sistem enakb, ki ga resis z Gauss-Seidlovo iteracijo.
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Sistem enacb

Priblizne vrednosti reSitve zapisemo v matriko U;; =~ u(x;, yj),
i=0,...ninj=0,...n. Zai=0,i=n,j=0inj = n zapiSemo
ustrezne robne vrednosti.

Sistem enacb:
Uigr1j+ Ui j+ Uijia + Uijo1 — 4U;j =0,

ihj=1,...,n—1
Inicializiramo vrednosti matrike, v notranjih vozli$¢ih postavimo
vrednost na 0, na robu pa zapiSemo ustrezne robne vrednosti.

Uk+1 (UI+1J Uk Jr Ulj+1 + ij+11)/4
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Program

Gauss-Seidlova iteracija

f=inline(’x."2+y."2’,°x?,°y’);
n=10; h=1/n; eps=1e-8; [x,y]l=meshgrid(0:h:1,0:h:1);
U=f(x,y); U(2:end-1,2:end-1)=0; mesh(U);
for k=1:1000
V=U;
for i=2:n,
for j=2:m,
U(i,j)=(U3G+, +UGE-1,+UG, j-1)+UGE, j+1)) /4;
end;
end;
if abs(U-V)<eps, break, end;
end;
figure; mesh(U);
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