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ABSTRACT

Our purpose in this research is the development of higher order Runge-
Kutta methods for solving stiff systems. We have developed methods of
order five, six, and seven. We studied their stability Region and applications
for solving stiff systems. Then we developed the corresponding implicit
forms of these methods and we analyzed their stability and implementation
for solving stiff systems.
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s =F (X + 2y + 3 k)
Ka =f(xp +h,yp +hka)
ks =f(xp +h,yp +ky)
ke =f(Xp +h,yy + hKs)
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1 -1 1 -1 0 0

0.998 -0.998 0.998 -0.998 3.3307e-13 | 3.3307e-13
0.99601 -0.99601 0.99601 -0.99601 6.648e-13 6.648e-13
0.99402 -0.99402 0.99402 -0.99402 9.952e-13 9.952e-13
0.99203 -0.99203 0.99203 -0.99203 1.3243e-12 | 1.3243e-12
0.99005 -0.99005 0.99005 -0.99005 1.652e-12 1.652e-12
0.98807 -0.98807 0.98807 -0.98807 1.9785e-12 | 1.9785e-12
0.9861 -0.9861 0.9861 -0.9861 2.3037e-12 | 2.3037e-12
0.98413 -0.98413 0.98413 -0.98413 2.6276e-12 | 2.6276e-12
0.98216 -0.98216 0.98216 -0.98216 2.9501e-12 | 2.9501e-12
0.9802 -0.9802 0.9802 -0.9802 3.2715e-12 | 3.2715e-12
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0.1 -0.1 0.1 -0.1 0 0

0.09946 -0.079723 0.099459 -0.079707 5.4445e-07 1.6012e-05
0.099034 -0.063156 0.099032 -0.063115 1.4336e-06 | 4.1277e-05
0.098699 -0.049621 0.098697 -0.049564 1.9968e-06 | 5.6747e-05
0.098437 -0.038563 0.098435 -0.038498 2.3244e-06 | 6.5164e-05
0.098235 -0.029528 0.098233 -0.029459 2.4873e-06 | 6.8593e-05
0.098081 -0.022146 0.098079 -0.022078 2.537e-06 6.8578e-05
0.097966 -0.016115 0.097964 -0.016049 2.5105e-06 | 6.6267e-05
0.097883 -0.011188 0.09788 -0.011125 2.4348e-06 | 6.2501e-05
0.097825 -0.0071614 0.097823 -0.0071035 2.3292e-06 | 5.7891e-05
0.097788 -0.0038717 0.097786 -0.0038196 2.1684e-06 | 5.2121e-05
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1 -1 1 -1 0 0

0.998 -0.998 0.998 -0.998 3.3362e-13 | 3.3351e-13
0.99601 -0.99601 0.99601 -0.99601 6.6713e-13 | 6.6702e-13
0.99402 -0.99402 0.99402 -0.99402 1.0006e-12 | 1.0003e-12
0.99203 -0.99203 0.99203 -0.99203 1.3343e-12 | 1.3335e-12
0.99005 -0.99005 0.99005 -0.99005 1.6679%e-12 | 1.6678e-12
0.98807 -0.98807 0.98807 -0.98807 2.0014e-12 | 2.0012e-12
0.9861 -0.9861 0.9861 -0.9861 2.3349e-12 | 2.3354e-12
0.98413 -0.98413 0.98413 -0.98413 2.6685e-12 | 2.6686e-12
0.98216 -0.98216 0.98216 -0.98216 3.002e-12 | 3.0024e-12
0.9802 -0.9802 0.9802 -0.9802 3.3354e-12 | 3.3356e-12
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0.09946 -0.079715 0.099459 -0.079707 | 2.8755e-07 | 8.1918e-06
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0.097882 -0.011153 0.09788 -0.011125 | 1.3713e-06 | 2.8257e-05
0.097824 -0.0071256 0.097823 -0.0071035 | 1.221e-06 | 2.2095e-05
0.097787 -0.0038347 0.097786 -0.0038196 | 1.0238e-06 | 1.5057e-05
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