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Borut in Andrej Laboratorijske vaje Numericne metode



Nelinearne enatbe nadaljevanje

Nelinearne enacbe

Pot svetlobnega Zarka

Svetlobni Zarek zaZne pot v to¢ki 77 = (1/2,2) in jo kon&a v tocki
T, = (2,1/2), glej sliko 1. Svetlobna hitrost je na svetlejsem delu
obmodja enaka ¢; = 1, na temnejSem delu pa je enaka ¢, = 0.3.
Mejo obmotja dolota funkcija f(x) = v/x.

| A\

Fermatov princip

Zarek izbere med dvema totkama tak&no pot, da je ¢as potovanja
najkrajsi.

A\
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Najkrajsi ¢as

Cas potovanja Zarka

Totki T1 = (x1,¥1), T2 = (x2,¥2) in meja y = f(x).
Ce zarek pretka mejo v tocki Ty = (x, f(x)),

je ¢as potovanja enak:

\/(X1 —x)2 4 (y1 — f(x))? + \/(X —x2)? + (f(x) — y2)?

t p—
(%) - o
(1)
Najkrajsi ¢as
t'(x)=0
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Slika 1

05 10 15 20

Slika: Pot Zarka
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Program

clear;
f=inline(’sqrt(x)’,’x’);
T=[0.5,2;2,0.5]; c=[1,0.3]; eps=le-8;
t=inline (’norm(T(1,:)-[x,f(x)]1)/c(1)\
+norm([x,f(x)]-T(2,:))/c(2)’,’x’);
dt=inline(’ (t(x+eps)-t(x-eps))/2/eps’,’x’);
x1=1; x2=2;
for i=1:100
xi=x2-dt (x2) * (x2-x1)/(dt (x2)-dt (x1));
x1=x2; x2=xi;
if abs(x1-x2)<eps, break, end;
end;
printf (°Tx=(%0.6£,%0.6f)\n’ ,xi,f(xi));

Tx=(1.550027,1.245001)



Sistemi linearnih enatb
Sistemi linearnih nenacb

Elektri¢no vezje

Za vezje na sliki uporabi Kirchoffova zakona in zapi$i sistem
linearnih enaéb. Koliko je /7

Vektor uporov R = (20, 30, 40, 25, 10, 15, 34, 20),

napetosti U; = 40 in U, = 35.

0 = Re(h—1Is)+ Rs(h — h)+ Rih
0 = Rs(h—h)+ Reh+ Rs(h— k) + Rg(l — )
0 = Rals+ Rs(ls—la)+ Rg(ls — )
“Us = Ri(ls—h)+ Re(ls — Is)

Ui = Ry(ls—h)
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Sistemi linearnih enatb
Slika 2
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Sistemi linearnih enatb

Matri¢na oblika sistema R/ = U

R —

Ri+ Rs + Ry —Ry 0 —Ry 0
—Rs R>+ R3 — Rs + Rg —Rg 0 —R3
0 —Rg Rs+ Rs + Rg —Re 0
—Ry 0 —Re Re + Ry 0
0 —R3 0 0 R

h 0
I 0
I=1hL |, U= 0 , Ii=h—5h
Iy —U,
I5 -U
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Sistemi linearnih enatb

Program

r=[20,30,40,25,10,15,34,20] ;

U=[0; 0; 0; -35; -40];
R=[r(1)+r(5)+r(7),-r(5),0,-r(7),0; ...
-r(5),r(2)+r(3)+r(5)+r(8),-r(8),0,-r(3);...
0,-r(8),r(4)+r(6)+r(8),-r(6),0;...
-r(7),0,-r(6),r(6)+r(7),0; ...
0,-r(3),0,0,r(3)]1;

I=R\U;

printf(?1=%0.6f\n’,I(3)-I(2));

i=0.314720
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