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8. Let F(x) be defined for x > 0 by F(x) :=(n— 1)x —

result to evaluate f
in Exercise 5.1.4.
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Show that F is contlnuous and evaluate F'(x) at points where this derivative exists. Use this
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14. Show there does not exist a continuously differentiable function f on [0, 2] such that
f(0) =—1, f(2) =4, and f'(x) <2 for 0 < x < 2. (Apply the Fundamental Theorem.)
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7.3.8 Substitution Theorem Let J:= [a, ] and let ¢ : J — R have a continuous
derivative on J. If f : I — R is continuous on an interval I containing ¢(J), then
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17. Use the following argument to prove the Substitution Theorem 7.3.8. Define F(u) := fw( WS (x)dx
foru € I, and H(t) := F(¢(t)) for t € J. Show that H'(¢) = f(¢(1))¢'(¢) for ¢t € J and that
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3. Let fand g be bounded functions on I := [a, b]. If f(x) < g(x) for all x € I, show that L(f) <
L(g) and U(f) < U(g) D
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5. Letf, g, h be bounded functions on I := [a, b] such that f(x) < g(x) < h(x) forall x € I. Show
that if f and h are Darboux integrable and if f f= f h, then g is also Darboux integrable with

Pe=10r.
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6. Let fbe defined on [0, 2] by f(x) := 1 if x # 1 and f(1) := 0. Show that the Darboux integral
exists and find its value.
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15. Let f be defined on [:=[a, b] and assume that f satisfies the Lipschitz condition
) =) < Klx -

(y)| < K|x —y| for all x,y in 1. If P, is the partition of  into n equal parts, show
that 0 < U(f;Py) — f:f <K(b—a)*/n.
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