Diferencialne rovnice — numerické metody

Pouzijeme:
[t_out, x_out] = oded45(FUN,tspan,x0,pair,ode_fcn_fmat,tol,trace,count,hmax)

Priklad Najdime rie3enie diferencialnej rovnigé=y+t, ktoré spia zaiatocnt podmienku

y(0) =1.

RieSenie

octave:1> function dy=fundif(t,y) % zapis diferencialnej rovnice pomocou m - stuboru
> dy=[y(1)+];

> endfunction

octave:2> [t_out,y out]=ode45(‘fundif',[0,1],1,@®M01,0)
t out= % vysledkom su hodnoty premennyichy
0.00000
0.01000
0.35292
0.75292
1.00000
y_out =
1.0000
1.0101
1.4935
2.4935
3.4366

Priklad Najdime rieSenie diferencialnej rovnigd — 3y’ + 2y = 2e*, ktoré sna zaiatocné
podmienkyy(0) =1,y'(0) = 3.

RieSenie

octave:5> function dy=fundif(t,y) % zapis diferencialnej rovnice pomocou m-suboru
> dy=[y(2);3*y(2)-2*y(1)+2*exp(3*1)];

> endfunction

octave:6> [t_out,y out]=ode45(‘'fundif',[0,1],[1,3]0,0.01,0)
t out= % vysledkom su hodnoty premennytcly ay’
0.00000
0.01000
0.27051
0.67051
1.00000
y_out=
1.0000 3.0000
1.0305 3.0914
2.2514 6.7541
7.4749 22.4245
20.0861 60.2578

DalSie moznosti st uvedené v: Usage:
[t_out, x_out] = ode45(FUN,tspan,x0,pair,ode_fcn_fanat,tol,trace,count,hmax)
[tout, xout] = rk8fixed(FUN, tspan, x0, Nsteps, odefcn_format, trace, count)



[tout, xout] = rk4fixed(FUN, tspan, x0, Nsteps, odefcn_format, trace, count)
[tout, xout] = rk2fixed(FUN, tspan, x0, Nsteps, odefcn_format, trace, count)
[tout, xout] = ode78(FUN,tspan,x0,ode_fcn_format,tgtrace,count,hmax)
[tout, xout] = ode23(FUN,tspan,x0,ode_fcn_format,tgtrace,count,hmax)

Kde

INPUT:

% FUN - String containing name of user-supplieabfem description.
% Call: xprime = fun(t,x) where FUN = 'fun’

% t - Time (scalar).

% X - Solution column-vector.

% xprime - Returned derivative COLUMN-veagtprime(i) = dx(i)/dt.
% tspan - [ tstart, tfinal ]

% x0 - Initial value COLUMN-vector.

% ode_fcn_format - this specifies if the user-dedfimde function is in

% the form:  xprime = fun(t,x) (odenfdormat=0, default)

% or: xprime = fun(x,t) (odenfdormat=1)

% Matlab's solvers comply with ode_fcn_fats0 while

% Octave's Isode() and sdirk4() solversplgrwith ode _fcn_format=1.

% tol - The desired accuracy. (optional, defaolt= 1.e-6).
% trace - If nonzero, each step is printed. (ogtiodefault: trace = 0).
% count - if nonzero, variable 'rhs_counter' isalized, made global

% and counts the number of state-dot fonativaluations
% 'rThs_counter' is incremented in hereimtite state-dot file
% simply make ‘rhs_counter' global in tihe that calls ode23

% hmax - limit the maximum stepsize to be less thiaequal to hmax
%

% OUTPUT:

% tout - Returned integration time points (coluwattor).

% xout - Returned solution, one solution columuetae per tout-value.



