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Exercise 3

Use the modified decomposition method to solve the following Volterra integral equations:

u(z) = 20 =322 + (6”32“53 —-1)— / et2+t3u(t) dt
0

[TYPO: This equal sign should be a plus sign.]

Solution

Assume that u(z) can be decomposed into an infinite number of components.

n=0

Substitute this series into the integral equation.

o
Zun(z) =2z + 32° + (6362'”53 —-1)—
n=0

/0 n=0
wo(@) + ur(@) + un(a) + - = 22 + 3a? 4 (7 — 1) — / et ug () + un (t) + -+ dt
0
up() + ur(z) + up(x) 4+ - = 2w + 322+ (T — 1) — [ T ug(t) dt +/ [~ u ()] dt + - --
e 0 0
u () u2(z)

Grouping the terms as we have makes it so that the series terminates early.
up(z) = 22 + 322

w(z) = (7T —1) — / T up(t) dt = (7 — 1) — (7 — 1) =0
0

ug(x) = /x[—et2+t3u1(t)] dt =0

0

Therefore,
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