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Analysis Solutions 6

Problem (p308: 29-32). If f(x) is integrable on [a,b] then f(z) is continuous on [a,b].

It s the case that
'l cosm

0< ——
_1 \fl+a:2

If the integral of f(z) over the interval [a,b] is negative then f(z) <0 on [a,b]

dz

The function f(z) = 0 for :L@ and f(z) = 2% for fc@ is integrable over every close in-

terval.

Solution: False. Piecewise continuous functions are also integrable.
True. The integrand is positive in the domain of integration, and so the integral is strictly positive.
False. f_lQ x dz <0,

True. The function is continuous on every interval and so integrable. |




Problem (p320: 27-30). There does not exists a differentiable function F' such that F'(x) = |z

If f(z) is continuous over an interval [a,b] and if the integral of f over the interval is zero,
then f{z) =0 has at least one solution in thal interval. — e

If F(z),G(z) are the antiderivatives of f(z), g(x) respectively, then

]ab fa)dz = ./:)g{ac)dm

o

zf and‘oni‘;?\;
Q_/ G(a) + F(b) = F(a) + G(b)

If f(x) is everywhere continuous, and I'(z) = ]D”c f()dt then the equation F(z) = 0 has at least
one solution

Solution: False. Fundamental theorem guarantees that the integral of a continuous function is
differentiable.

True. If f(z) = 0 had no solution, then by continuity either f(2) > 0 of f(z) < 0 in the in-
terval, which would give a nonzero integral.

True. One direction is the fundamental theorem of calculus, For the other direction rewrite:

and so G and F differ by a constant, and thus have the same derivative f(z) = g(z), so the
integrals must also be equal.

True. z =0 gives ,F(0) = .J;J f(2)dx = 0 and so is a solution,
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