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1. Determine the Padé approximation r(x) = p;(x)/q,(x) of degree 2 for e*. Compare the
approximated value at x = 1 with the actual value.

2. Consider the initial-value problem
y, = 1+(t—)’)2,
y(2) =1,

with exact solution y(t) = t + (1 — )~ L.

a) Use Euler’'s method with h = 0.5 to approximate the solution.
b) Use the Midpoint method with h = 0.5 to approximate the solution.

2<t<3,

c¢) Compare the actual error of both methods at each step.

3. The boundary-value problem

: 1, .
has the solutiony = T (sinx + 3 cosx).

y(0) = —0.3,

y"' =y +2y+cosx,

0< <n’
X<

a) Use the linear finite-difference method with h = 7 /4 to approximate the solution.

b) Compare the results to the actual solution.

4. Consider the problem

—x%y" = 2xy' + 2y = —4x?,

with exact solution y(x) = x2 — x.

0<x<1,

y(0)=y(1)=0

a) Use piecewise-linear Raleigh-Ritz method with h = 0.25 to approximate the solution.

b) Compare the results with the actual solution.
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