Iterated Integration: Define the operator

[o(f)(x) == rf(t) dt (1)

and the iteration formula
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with the conventions thdf (f)(x) = f(x) andI! (f)(x) = I4(f)(x). Then we have
the following theorem:
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forn € N.
Proof: The theorem is true fon = 1 by definition. Assume that it is true for
n = k for some fixeck € N. Then by formula (2)
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where step (4) follows by the induction hypothesis; in step (5) we change the order
of integration, and in step (6) we movér) outside the integration with respect
to t. Since, finally,
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= (7)
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the theorem is proved.
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