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On 2-Stage Implicit Runge-Kutta Methods
MasaTsucu TaNakA,T Tapast Yamasitalt and Suiceru Yamasiraltt

We research the relations among the truncation error, the stability and the free
parameters of the solution for the equations of order conditions in the 2-stage 3rd-order
implicit Runge-Kutta method, and make tables and graphs from their relationship. By
the observation them we can know the merits, demerits and the possibility of betterment
in the known methods. We derive the method that has minimum truncation error in a
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sense for any stability.
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Table 4 The characteristics of improved formulas.
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Table 6 Results of numerical experiments.

I y'=—2%%3 y(2)=1 £=0.01 10027y

HAT T Bg ATy 7
¥ me HiE e BoRwE

BUTCHER 9.86777077519 D-01 —3.73D-12 3.21428571429D-01 —3.22D-11  —5.26 D-11
NORSETT 1 —8.73D-10 —8.76 D-09 —1.31D-08
M. NORSETT 1 8.63D-10 8.67 D-09 1.30 D-08
NORSETT, BURRAGE 2 =7.75D-10 —8.20D-09 —1.20D-08
RADAU TA 2.08 D-09 2.00 D-08 3.05D-08
RADAU ITIA 1.65D-09 1.75D-08 2.55 D-08
M.RADAU IA & [IA 1.86 D-09 1.87 D-08 2.79 D-08
JAIN 1 —1.67 D-09 —1.77D-08 —2.58D-08
JAIN 2 —2.09D-09 —2.00D-08 —3.05D-08
M.JAIN 1 & 2 —1.88D-09 —1.89D-08 —2.82D-08
NORSETT 2 1.18 D-08 1.19D-07 1.78 D-07
NORSETT, BURRAGE 1 1.05D-08 1.11 D-07 1.62 D-07
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M. NORSETT 1 —1.37 D-03 —6.93D-04 —1.37D-03
NORSETT, BURRAGE 2 -1.15D-02 —4.34D-03 —4.34D+03
RADAU IA 5.93D-04 —1.86D-03 —2.68D-03
RADAU ITIA 8.44D-04 —1.29D-05 8.44 D-04
M.RADAU IA & IIA 6.94 D-04 —9.20D-04 —1.34D-03
JAIN 1 —4.77 D-02 —4.69D+65  —4.69 D+65
JAIN 2 —4.60 D-02 —4.37D+65 —4.37D+65
M.JAIN 1 & 2 —4.70 D-02 —4.55D+65 —4.55D+65
NORSETT 2 5.45D-03 —1.19 D-03 5.45D-03
NORSETT, BURRAGE 1 6.10 D-03 ~—2.40 D-04 6.10 D-03
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