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Exercise 7.5.1. (a) Let f(z) = |z| and define F(x) = [*, f. Fill(@(‘.(‘(‘-

Wi ‘here is F' continnous? Where
is I differentiable? Where does F'(x) = f(x)?

(b) Repeat part (a) for the function

)1 ifx<0
f(‘)‘{z if # > 0.
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Exercise 7.5.2. Decide whether each statement is true or false, providing a
short justification for each conclusion.

(a) If g = h' for some h on [a,b], then g is continuous on [a, b].

(b) If g is continuous on [a, b], then g = h’ for some h on [a,b].

(c) If H(z) = [ h is differentiable at ¢ € [a,b], then h is continuous at .
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Exercise 7.5.8 (Natural Logarithm and Euler's Constant). Let
. (0 2\
L(z) = / S, o/
1
Fre
where we consider only x > 0. -%Z ZFm ?

(a) What is L(1)7 Explain why L is differentiable and find L'(x). = b

(b) Show that L(zy) = L(x)+ L(y). (Think of y as a constant and differentiate
g(x) = L(xy).) L[K}) = fﬁjhl\dx ] wsf)/

. +
(¢) Show L(x/y) = L(x) = L(y). [ By chan rJa /
(d) Let %(LE@)‘)':} Lbey)
e (13 b s ) =B Y=k
Prove that (4,) converges. The constant 4 = lim~+, is called Euler’s
constant.

(e) Show how consideration of the sequence 43, — 7, leads to the interesting

identity
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