Problems #4, Math 2051, Dr. M. Bohner. Sep 20, 2001. Due Sep 27, 3:30 pm.
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We define the harmonic numbers as

S

H, =
k=1

(a) Find Hy, Hy, H3, Hy, Hs as fractions ™ with m,n € Z.

(b) What is H,,1 — H, for n € N?

(c) Prove by mathematical induction that He» < 1+ n holds for all n € Ny.

(d) Prove by mathematical induction that > 7, Hy = (n + 1)H, — n holds for all n € N.
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By experimenting with some values of n, guess a formula for the sum
> T
—~ k(k+1)

and then use mathematical induction to verify your formula.

Show that H (1 +z 2k)) = M is true for all x # 1 and all n € N.
k=0
Work on problems 1-16 of Section 2.1 in the textbook.
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(a) Find al, as, a3, ay, and as.
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(b) Find Z ag, H ag, Z ag, and H .
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(e) Is a bounded above or bounded below?
Let a; =3 and a, =3+ a,—1 for n € N\ {1}.
(a) Find a1, ag, a3, a4, and as.
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(b) Find Z ar and ] a.
=1 k=1
(c) Let n € N. Find Z ar and H .
k=1 k=
(d) Is a increasing or decreasing or bounded above or bounded below?

) Let m,n € N. Find Z ar and H -
k=m k=m
)

Is a increasing or decreasing?



