
An order 6 Runge-Kutta scheme  ..  =  =  =  = c2

2

5
,   =  =  =  = c3

3

5
,   =  =  =  = c4

4

5
 

The nodes of the scheme are: 
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are the zeros of the derivative   = ( )P'3 x
d

d

x
( )P3 x   of the Legendre polynomial  ( )P3 x  mapped linearly from the interval  [ ],−1 1   to the

interval  [ ],0 1 . They provide nodes for Gauss-Lobatto integration on the interval  [ ],0 1 .

The principal error norm, that is, the 2-norm of the principal error terms is:  0.1245206986 x 10
( )−2

.

The maximum magnitude of the linking coefficients is:   − 

5

2

5

2
 ~ 1.381966011.

The 2-norm of the linking coefficients is:  2.521057849. 

The stability region for the scheme is shown in the following picture.

  

The real stability interval of the scheme is  [ ],−2.8846 0 . 

The following picture shows the result of distorting the boundary curve of the stability region horizontally by taking the 11th root of the

real part of points along the curve.

  

The stability region intersects the nonnegative imaginary axis only at the origin.



The coefficients in exact form are:

c[2]=2/5, 

c[3]=3/5, 

c[4]=4/5, 

c[5]=1/2-1/10*5^(1/2), 

c[6]=1/2+1/10*5^(1/2), 

c[7]=1, 

 

a[2,1]=2/5, 

a[3,1]=9/40-3/40*21^(1/2)*5^(1/2), 

a[3,2]=3/8+3/40*21^(1/2)*5^(1/2), 

a[4,1]=4/5-2/45*21^(1/2)*5^(1/2), 

a[4,2]=2/105*21^(1/2)*5^(1/2), 

a[4,3]=8/315*21^(1/2)*5^(1/2), 

a[5,1]=11/576*5^(1/2)+67/576+11/2880*21^(1/2)*5^(1/2)-5/576*21^(1/2), 

a[5,2]=-83/480*5^(1/2)+49/96-11/480*21^(1/2)*5^(1/2)+5/96*21^(1/2), 

a[5,3]=43/360*5^(1/2)-17/72+11/360*21^(1/2)*5^(1/2)-5/72*21^(1/2), 

a[5,4]=-21/320*5^(1/2)+7/64-11/960*21^(1/2)*5^(1/2)+5/192*21^(1/2), 

a[6,1]=-7/288*5^(1/2)+29/288-1/180*21^(1/2)*5^(1/2)-1/144*21^(1/2), 

a[6,2]=13/24+23/120*5^(1/2)-7/48*21^(1/2)-13/240*21^(1/2)*5^(1/2), 

a[6,3]=-17/72-67/360*5^(1/2)+5/72*21^(1/2)+11/360*21^(1/2)*5^(1/2), 

a[6,4]=7/32+7/160*5^(1/2)-1/24*21^(1/2)+1/240*21^(1/2)*5^(1/2), 

a[6,5]=-1/8+3/40*5^(1/2)+1/8*21^(1/2)+1/40*21^(1/2)*5^(1/2), 

a[7,1]=5/192*5^(1/2)-49/576+5/576*21^(1/2)*5^(1/2)+5/64*21^(1/2), 

a[7,2]=-505/96-3/32*5^(1/2)+15/32*21^(1/2)+37/96*21^(1/2)*5^(1/2), 

a[7,3]=85/36+1/3*5^(1/2)-11/36*21^(1/2)*5^(1/2), 

a[7,4]=7/64*5^(1/2)-105/64+7/192*21^(1/2)*5^(1/2)+5/64*21^(1/2), 

a[7,5]=25/8+1/8*5^(1/2)-5/8*21^(1/2)-1/8*21^(1/2)*5^(1/2), 

a[7,6]=5/2-1/2*5^(1/2), 

 

b[1]=1/12, 

b[2]=0, 

b[3]=0, 

b[4]=0, 

b[5]=5/12, 

b[6]=5/12, 

b[7]=1/12.
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