Program na feSeni diferencialni rovnice 2. fadu metodou siti

function [x, y] = ODEsiteNewon(n, f, df2, df3, a, b, al phal, al pha2, betal, beta2, ganmal,
gamma2, y_init, N eps, N_maxiter)

% Funkce ODEsiteNewton resi obycejnou diferencialn

% rovnici druheho radu y''=f(x,y,y') na intervalu [a, b]
% met odou siti. Nelinearni al gebraicke rovnice se res

% Newt onovou met odou

%

%f .. funkce prave strany

%df2 = df/dy .. derivace f podle y

% df3 = df/dy' .. derivace f podle y

%

% okr aj ove podm nky:

% al phal*y(a) + betal*y'(a) = gamml

% al pha2*y(b) + beta2*y'(b) = ganma2

%

%y _ init .. pocatecni nastrel reseni pro Newtonovu netodu
% N_eps .. stopping kriterium pro Newtonovu netodu

% N _nmaxiter .. maxi malni pocet Newt onovych iterac

h = (b-a)/n;

yold =1 1;

y_old =vy_init;
y_old(1l) = (ganmal - 4*betal/ (2*h)*y_ol d(2) + betal/(2*h)*y_old(3))/(al phal - 3*betal/(2*h));
y_old(n+1l) = (gamm2 + 4*beta2/(2*h)*y_old(n) - beta2/(2*h)*y_old(n-1))/(al pha2 + 3*beta2/(2*h));

for i = 1:n+1
x(i) =a+ (i-1)*h
end

y =1[1:

error = N _eps+1;

k = 0;
while error >= N eps & k <= N_maxiter

F(1) =- ( 1/(h*h)*(y_old(1) - 2*y old(2) + y_old(3)) - f(x(2),y_old(2),(y_old(3) - y_old
(1))/(2*h)));

a(l) = 0;

b(1) = - 2/(h*h) - df2(x(2),y_old(2),(y_old(3) - y_old(1))/(2*h)) - 1/(h*h)*(4*betal/

(2*h))/ (al phal - 3*betal/ (2*h)) - df3(x(2),y_old(2),(y_old(3) - y_old(1l))/(2*h))* 1/(2*h)*
(4*betal/ (2*h))/ (al phal - 3*betal/ (2*h));

c(1l) = 1/(h*h) - 1/(2*h) * df3(x(2),y_old(2),(y_old(3) - y_old(1))/(2*h)) + 1/(h*h)*
(betal/(2*h))/(al phal - 3*betal/(2*h)) - df3(x(2),y_old(2),(y_old(3) - y_old(1l))/(2*h))* 1/(2*h)
*( betall/(2*h))/(al phal - 3*betal/ (2*h));

for i = 2:n-2
F(i) =-( 2/(h*h)*(y_old(i) - 2*y old(i+1) + y old(i+2)) - f(x(i+1),y_old(i+1),(y_old(i+2)
- y_old(i))/(2*h)));
a(i) = 1/(h*h) + 1/(2*h) * df 3(x(i+1),y_old(i+1),(y_old(i+2) - y_old(i))/(2*h));

b(i) = -2/(h*h) - df2(x(i+1),y_old(i+1),(y_old(i+2) - y_old(i))/(2*h));
c(i) = 1/(h*h) - 1/(2*h) * df 3(x(i+1),y old(i+1),(y_old(i+2) - y old(i))/(2*h));
end
F(n-1) = -(1/(h*h)*(y_old(n-1) - 2*y old(n) + y old(n+l)) - f(x(n),y_old(n),(y_old(n+l) - y old
(n-1))/(2*h)));
a(n-1) = 1/ (h*h) + 1/(2*h) * df3(x(n),y_old(n),(y_old(n+l) - y old(n-1))/(2*h)) - 1/(h*h)

*(beta2/ (2*h))/ (al pha2 + 3*beta2/ (2*h)) + df3(x(n),y_old(n),(y_old(n+l) - y old(n-1))/(2*h))*
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1/ (2*h)*( beta2/(2*h))/(al pha2 + 3*beta2/(2*h));
b(n-1) = - 2/(h*h) - df2(x(n),y_old(n), (y_old(n+1)

(2*h))/ (al pha2 + 3*beta2/(2*h))

*(4*beta2/ (2*h))/ (al pha2 + 3*beta2/ (2*h));
c(n-1) = 0;

% reseni soustavy s Jacobi anem (tridi agonal ni
delta_y = Tri Di agonal Sol ve(a, b, c, F);

% vypocet dal si
y_new = [ ];

Newt onovy iterace

for i = 2:n
y new(i) =y old(i) + delta_y(i-1);
end
y_new(l) =
y_new(n+l) = (gamma2 + 4*beta2/(2*h)*y_new(n) -

% eukl i dovska nornma dvou Newt onovych iteraci

error = norm(y_new - y old);
k = k + 1;
fprintf(1,'k =%, ',k);

fprintf(1,"error = %6.8e\n",error);
y_old = y_new,
end

if error < N eps
y = y_new
fprintf(’ X
for 1: (n+1)
fprintf('%. 3f,
end
el se
fprintf(' Metoda nekonverguj e.
end

y(x)\n");
i =

9%4.0. 6f\n', x(i),y(i));

Vycer pan maxi mal ni

end

- df3(x(n),y_old(n), (y_old(n+l)

pocet

- y_old(n-1))/(2*h)) + 1/ (h*h)*(4*bet a2/
-y old(n-1))/(2*h))* 1/(2*h)

mati ce)

(ganmal - 4*betal/ (2*h)*y new(2) + betal/(2*h)*y new(3))/(al phal - 3*betal/ (2*h));
bet a2/ (2*h)*y_new(n-1))/(al pha2 + 3*beta2/(2*h));

iteraci Newtonovy metody\n');
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Pouziti metody ODEsiteNewton na dany priklad

%y =y, y(0)=1, y(1)=1
n = 20;
f =inline('y", ' x',"y
df 2 inline("1","x","y",'d
df3 = inline("0","'x","y","'d
a=0 b=1,
al phal = 1;
alpha2 =1
betal = 0;
beta2 = 0;
gammal = 1
gamma2 = 1;
y_init =[];
for i = 2:n;
y_init(i) = 0.5;

end
y_init(l) = 1;
y_init(n+l) = 1;
N _eps = le-6;
N _maxiter = 10;
[x, y] = ODEsiteNewton(n, f, df2, df3, a, b, alphal, al pha2, betal, beta2, ganmal, gamma2, y_init,
N eps, N nmaxiter);
it (~isempty(y))
figure
plot (x,y)
title('Priklad 1')
x| abel (" x")
ylabel (" y(x)")

end

k =1, error = 1. 83744885e+00
k =2, error = 1.53435875e- 15

X y(x)

0. 000, 1. 000000
0. 050, 0.978139
0. 100, 0. 958723
0. 150, 0.941704
0. 200, 0. 927040
0. 250, 0.914693
0. 300, 0. 904633
0. 350, 0. 896834
0. 400, 0. 891277
0. 450, 0. 887949
0. 500, 0. 886840
0. 550, 0. 887949
0. 600, 0. 891277
0. 650, 0. 896834
0. 700, 0. 904633
0. 750, 0.914693
0. 800, 0. 927040
0. 850, 0. 941704
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0. 900, 0. 958723
0. 950, 0. 978139
1. 000, 1. 000000
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