A modification of the Prince-Dormand 6 stage, combined order 4 and 5 Runge-Kutta scheme

The nodes of the scheme are:
22 11 429 10302
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The principal error norm, that is, the 2-norm of the principal error terms is: 0.1069364061 x 10( .

The principal error norm of the order 4 embedded scheme is: 0.1208294176 x 10(_2).

Note: Nine of the 20 principal error conditions are satisfied by the scheme.

o)

The maximum magnitude of the linking coefficients is: 1.851465254.
The 2-norm of the linking coefficients is: 3.411531198.

The stability regions for the two schemes are shown in the following picture.
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The stability region of the order 4 scheme appears in the darker shade.

The real stability intervals of the order 5 and 4 schemes are respectively [—3.6826,0] and [—4.5714,0].

The following picture shows the result of distorting the boundary curve of the stability region of the order 5 scheme horizontally by taking
the 11th root of the real part of points along the curve.
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The stability region intersects the nonnegative imaginary axis only at the origin.



The coefficients are as follows:
c[2]=22/117,

c[3]=11/39,

c[4]=429/820,
c[5]=10302/14375,

c[6]=1,

a[2,11=22/117,
a[3,11=11/156,

a[3,2]=11/52,

a[4,11=231741939/1102736000,
a[4,2]=-569640357/1102736000,
a[4,3]1=457408809/551368000,
a[5,11=322838858462374731/1168132995605468750,
a[5,2]=-450624037606821/7426 14746093750,

a[5,3]=23107500950865842277/31494662689208984375,

a[5,4]=5132633920053884688/16377224598388671875,
a[6,1]=-180395115812059/258650407372500,
a[6,2]=4563/2500,
a[6,3]=78768788123925354/311540466721529375,
a[6,4]=-5053760513357126816/2729600516541444975,
a[6,5]=3584112798300781250/2436719165893937439,

b[1]=49247059/583381656,

b[2]=0,

b[3]=1000255544847/2314691804656,
b[4]=-70440570208000/1770013353733911,
b[5]=24552700042724609375/55962808330581573768,
b[6]=15074375/178364816,

b*[1]=1296961/19498050,

b*[2]=0,

b*[3]=17808809499/34160150600,
b*[4]=-83308396592/411535306611,
b*[5]=111047638671875/202058059280562,
b*[6]=13/200.
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