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4.08167 x 1073 4.4917 x 1072 (0.6,0.6,0.6)
2.83632 x 1073 4.4182 x 1072 (0.7,0.7,0.7)
1.39163 x 1073 4.3156 x 1072 (0.8,0.8,0.8)
3.23101 x 1074 4.5028 x 1073 (0.9,0.9,0.9)
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7.8261 x 1072 3.1080 x 103 1.5450 x 1073 0.1
8.0249 x 102 4.1034 x 1073 1.5842 x 1073 0.2
8.2939 x 102 5.0939 x 103 1.6373 x 1073 0.3
8.6278 x 102 6.0856 x 1073 1.7032 x 1073 0.4
9.0217 x 102 7.0936 x 1073 1.7810 x 1073 0.5
9.4712 x 102 8.1387 x 1073 1.8697 x 10~3 0.6
9.9719 x 102 9.1955 x 1073 1.9686 x 1073 0.7
1.0520 x 1071 1.0265 x 102 2.0768 x 103 0.8
1.1113 x 1071 1.1348 x 1072 2.1939 x 103 0.9
1.1748 x 1071 1.2444 x 1072 2.3192 x 1073 1
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The aim of this thesis is an extensive review of numerical methods based on group
preserving schemes for solving of differential equations. We use of group preserving
schemes for numerical simulation of Casimir nonlinear equation and show the numer-
ical results are entirely consistent with the analytical results. We apply the Lie-group
shoothing method for solving of different of boudary value problems including Bratu
equation, reaction-diffusion model and Yamabe equation and also show this method
is a powerful tool for predict of the number of solutions and approximate them with
good accuracy. We solve the Brinkman-Forchheimer partial diffrential equation via
tha combintaion of group preseving schemes with the fictitious variable integration
method and find the numerical solution of this equation with very good precision. To
overcome some difficulties related to discretization of partial differential equations for
group preserving schemes, we use of radial basis functions and solve the Benjamin-
Bona-Mahony-Burgers equation. Finally, with help of Magnus expansion we design
new group preserving schemes of different orders with ability to adapt stepsize during

the integation.
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