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I Wnte a general computer code to solve sysiems of up to five coupled first order initial value
problems using the Houn and Newton lteration trapezoidal methods These are to be combined 1n
the same algocithm in such a way that Heun’s method is automatically employed to provide the
mnldgmnachumeuepforttwh{man lteration required by fully implicit trapezoidal
integration. Otherwise, the time stepping is done only with the explicit Heun's method, and no
iterations are needed. The complete pseudo-language algorithm is attached

Test this code by solving the following problem
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Use step sizes h = 0.1, 0.05 and 0.025. Solve the problem first with the explicit Heun’s method,
and then with implicit Newton Iteration integration for each value of h. Employ a convergence

tolerance € = 10™ for the Newton Iterations of the trapezoidal method. The exact solution to ttuvs, el
problem 1s [A,,:O A= /)13 .

=26 | onal. LI -
u(t) = 2e (cos(ﬁt)+ﬁsm(\/§t)] w:-Y  Hza=-2 /32_3:

Make a table of results of convergence tests (based on the exact solution) att=1,2,3,4,5& 6.

This table should include the exact solution value, the computed solution, the error and the error
ratios from successive step sizes for each of the required values of t. Discuss how these results

compare with theory. Also discuss what factors should influence the choice of convergence

tolerance € for the Newton iterations, and whether the specified value given above is appropriate.

2. Solve the following problem using only the Newton Iteration trapezoidal method.

dt
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Employ step sizes h= 0 1, 0.05, 0.01 and an iteration convergence tolerance

& =10°. Consider the h = 0.01 solution to be “exact” in order to carry out convergence tests
between the h=0.1 and h = 0.05 solutions at t = 0.5, 1.0, 1.5 and 2.0. Make a table, similar to the
table in Prob. 1, summarizing results of the convergence tests.
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