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Problem 1 The purpose is to �nd a uniformly valid two-term approximation to the solution of the problem�
d2y
dt2
+ dy

dt
+ �y2 = 0

y(0) = 1, y0(0) = 0

for 0 < � << 1.
1) Show that a regular asymptotic expansion as solution gives rise to secular terms. Explain.
2) Use the two-scale method with

t1 = �t

t2 = t
�
1 + p1�

2 + p2�
3 + � � �

�
to �nd a uniformly valid two-term asymptotic expansion to the solution of the problem. Here, p1, p2,� � � are
additional parameters to be determined in the process of �nding the approximation.
3) Draw on the same scale the numerical solution as well as the approximate solution for � = 0:1, and � = 0:01
and
4) Print the listing of the program developed for this purpose.

Problem 2 Use the method of matched asymptotic expansions to �nd a uniformly valid approximation to the
solution of the problem �

�d
2y
dt2
+ 2dy

dt
+ y = 0

y(0) = 1, y(1) = 0

(provide all details)
3) draw on the same scale the numerical solution as well as the inner, the outer solutions and the approximate
solution for � = 0:2, � = 0:1 and � = 0:01 and
4) Print the listing of the program developed for this purpose.


