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22.4.2 Classical Fourth-Order Runge-Kutta Method ¥ 4 y0 (sU¢5— S,
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23.1.1 MATLAB Functions for Nonstiff Systems

|
YVie1 =Yy + §(2k1 + 3ky + 4k3)h

where
ki = f(t,yi)

| 1
ky = t, + =h,vi + =kh
2 f( +2 }'+21)

3 3
— f‘, —. 'f —
ks f( + oy +4k2h)

The error 1s estimated as

|
Eiy = ﬁ(_Skl + 6ky + 8k3 — Y%ka)h

where
ka = f(tic1,s Yit1)
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T,Y] = solveriodefun,tspan,y.) 25 opa bl (B et

T,Y] = solver(odefun,tspan,y.,options)
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Solver Problem Order of When to Use

Type Accuracy
ode¥é Nonstiff Medium Most of the time. This should be the first
solver you try.
odeYY¥ Nonstiff Low For problems with crude error tolerances or

for solving moderately stiff problems.

odeV'Y  Nonstiff Low to high For problems with stringent error tolerances
or for solving computationally intensive

problems.
ode)és Stiff Low to If ode¥ ¢ is slow because the problem is stiff.
medium
odeYYs Stiff Low If using crude error tolerances to solve stiff
systems and the mass matrix is constant.
odeY¥t Moderately Low For moderately stiff problems if you need a
Stiff solution without numerical damping.
odeY ¥t Stiff Low If using crude error tolerances to solve stiff

b systems.



function yp = predprevy(t,vy)

yo = I'_-Z"y(’_i—o.ary('_iry(m:—U.Bry(Z)—U.Bry('_)ry(zjj,-J.>
t = 0 to 20:
~7 d dy
V1 . o)
>> — = 1.2y; — 0.6y, — = —0.8y, + 0.3y,
dt o 1 dt - 1 : Y oles
}} T o= —_ PR, S I e Y - QR d , t , [:I :
Y1 —Zandh_]atr_ﬂe prey span, y0) Pt s
>> plot(t, V) >> plot(y(:,1),y(:,2))
E | | | |
3 |
S 2 .
11— _
| | | | |
0 | | | 00 1 2 3 4 5 6
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23.3 STIFFNESS “hs

o T el s SYolae o jo o ] Lol i
shls a5 ol et (SHIff) i s S .

y(0) =0 Al oo SSUgoby ol b sl sl )l
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dt = 2 function yp = vanderpol (t, vy, mu)
yp = [y(2);mu*(l-y(1)"2)*y(2)-y(1)];

d’lr""]' ]
— =u(l =y )y—n=0
17 ﬁi( ;1);- X1
>> [t,y] = oded5(@vanderpol, [0 201,01 11,I[1,1);
M:\ > > ?_—Dt(tr}"(:rljr'_'rtf}f(ifZJr'__':'
>> legend('yl','v2');
= >> [ty],m0def o@vanderpolilnad FoMil), Yo 90007, 11 11,11,1000);
R >> plotfty () Ly Y))'--")

| |
0 2000 4000 6000

(b) m = 1000
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