Problems #3, Math 2051, Dr. M. Bohner. Sep 13, 2001. Due Sep 20, 3:30 pm.
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Prove the following statements using the Principle of Mathematical Induction:

n
(a) Vn € N Y k2 = nintl@nil),
k=1

(b) YneN 3 &% = (@)2;

k=1
(¢) Yn € N 3o (~1)kt1f2 = GOt
(d) Vn e N\ {1,2} 2n 41 < 27
(e) Vn € N\ {1,2,3} 2" > n?
(f) Vn € N 3" > n2™;
(g) Vn € N5|(11" — 6);
(h) Vn € N4|(6-7 —2-3%);
(i) Ve > -1Vne N(1+2z)" > 1+ nx.
Let P(n) : Xn: (2k) = (n +2)(n — 1). Find the truth values of the following propositions:
(a) Vke N IjD:(lk) — P(k+1);
(b) VE €N PR,
Work on problems 7-9 of Section 1.6 in the textbook.

We define the harmonic numbers as
1
H, = ; -
(a) Find Hi, Hy, H3, H,, Hs as fractions ™ with m,n € Z.
(b) What is H,,1 — H, for n € N?
(c) Prove by mathematical induction that Hon < 1+ n holds for all n € Ny.

(d) Prove by mathematical induction that  y_, Hy = (n+ 1)H, — n holds for all n € N.

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.



