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Tenth Homework: MATH 410
Due Tuesday, 10 November 2009

Exercise 1 of Section 3.4 in the text.

Exercise 2 of Section 3.4 in the text.

Exercise 3 of Section 3.4 in the text.

Exercise 6 of Section 3.4 in the text.

Exercise 7 of Section 3.4 in the text.

Exercise 11 of Section 3.4 in the text.

Let f(x) = sinh(x) for every x € R. Then for every k € N and every x € R one has

%) (z) = sinh(x), fFEHD (1) = cosh(x).

Show that
= 1
sinh(z) = Z @ 2+ for every v € R.
k=0

. Suppose that f : (a,b) — R is twice differentiable and that f” : (a,b) — R is bounded

over (a,b). Show that there exists an M € R, such that for all points z,y € (a,b) one
has

|f'(@) = f(y)| < Mz —yl.
Prove that for every > 0 one has
1—|—%:L’<(1—|—£L’)% <1—|—%l’—|—%$2.

Let D C R. A function f: D — R is said to be Hélder continuous of order «v € (0, 1] if
there exists a C' € R, such that for every x,y € D one has

[f(x) = fy)l < Clo —y|*.

Show that if f : D — R is Holder continuous of order o for some o € (0, 1] then it is
uniformly continuous over D.
Let a € (0,1). Let f :[0,00) — R be defined by f(z) = x®. Show that f is uniformly
continuous over [0,00). Hint: Apply the result of the previous problem after showing
that

2% — y*| < |z —y|* for every z,y € [0,00).
Let D C R and f: D — R. Write negations of the following assertions.
(a) “For all sequences {7 }ren and {yx}ren contained in D one has

]}1_{20|$k—yk| =0 = ]}LH;O‘f(Ik)—f(yk)} =07
(b) “For every e > 0 there exists a 0 > 0 such that for all points x,y € D one has
T—yl<d = |f(@)—fy)|<e”



