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1. (Exercise 6.15 of [Rud76], see also Exercise 7.3 of [Ste08]) Suppose f is a real,
continuously differentiable function on [a, b, f(a) = f(b) = 0, and

< /ab fA(z)dr = 1.

Prove that

[asorwan =3 ([ore) ([ eree) =

The inequality on the right is known as Heisenberg’s inequality and is related to the
uncertainty principle in physics.

2. (Exercise 7.3.8 of [BS11]) Let 0 < a < b. Find fabLa:de where |z] denotes the
integer part of « for x > 0. Hint: For > 0, consider F/(z) = (n— 1)z — (n—1)n/2
forx € [n—1,n),n € N.

T
3. (Exercise 7.3.10 of [BS11]) Let f : [| = R be continuous on [a, b] and let v : [¢,d] — R

be differentiable on [¢, d] with v([c,d]) C [a,b]. If we define G(z) := ["“) f, show
that G'(z) = f(v(z))V/ () for all z € [¢,d].

4. (Exercise 7.3.14 of [BS11]) Show that there does not exist a continuously differen-
tiable function f on [0, 2] such that f(0) = —1, f(2) =4, f'(z) <2 for 0 <z < 2.
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2. (Exercise 7.3.8 of [BS11]) Let 0 < a < b. Find f;LJﬁJdlE where |z] denotes the
integer part of x for x > 0. Hint: For x > 0, consider F(z) = (n— 1)z — (n —1)n/2
forx € [n—1,n),n € N.
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3. (Exercise 7.3.10 of [BS11]) Let f : [a,b] — R be continuous on [a,b] and let v :
[c,d] — R be differentiable on [c,d] with v([c,d]) C |a,b]. If we define G(z) :=
f:(x) f, show that G'(z) = f(v(x))V/(z) for all z € ¢, d].
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4. (Exercise 7.3.14 of [BS11]) Show that there does not exist a continuously differen-
tiable function f on [0,2] such that f(0) = —1, f(2) =4, f'(z) <2 for 0 <z < 2.
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