Problems #5, Math 2051, Dr. M. Bohner.

Oct 2, 2001. Due Oct 11, 3:30 pm.

18. Work on problems 67-82 of Section 2.2 in the textbook.

19. Show that for two sequences a; and by we have

(a) A(ak + bk) = Aak + Abk;
(b) Alax — br) = Aag — Aby;
(C) A(akbk) = (Aak)bk + (Abk)akH;
d) A ((Z_k) _ (Aag)bp—(Abk)ak
k

brbrt1

20. Show (by examining monotonicity and boundedness) that the following sequences are conver-
gent
(&) an = Z=;
(b) an = ;15
(¢) an % + % + 4;
(d) an = 551
(e) an = 355
21. Let ¢> 0, ag € (0 ) and a,.1 = a,(2 — ca,) forn € N.
(a) For ¢ = 3 and your choice of ag, compute a; for k& € {1,2,3,4,5,6}.
(b) Show that {a,} converges and compute its limit.
22. Let ¢ > 1, ag > /¢, and a, 1 = % (an + i) for n € N.
(a) For ¢ = 3 and your choice of ag, compute a; for k € {1,2,3,4,5,6}.
(b) Show that {a,} converges and compute its limit.
23. Let fi=1, fp=2,and f, = f, 1+ fn o forn > 2.
(a) Compute the first 10 elements of (the Fibonacci Sequence) f,,.
(b) Show that f2 Jretfaz1 + (=1)" holds for alln € N\ {1}.
(c) Show that Z fx = frnie — 2 and Z f? = fafas1 — 1 hold for all n € N.
(d) Show that f21 21 = fnfuts holds for all n € N.
(e) Show f, > (2)" for all n € N\ {1,2,3,4} and f, <2" for all n € N.
(f) Prove that kzn: for—1 = fon — 1 and kzn: for = fons1 — 1 hold for all n € N.
-1 =1
(g) Show that f, = Ino1ty 5f§_1+4(_1)n holds for all n € N\ {1}.
24. (Extra Credit 30 points) For any two numbers a and b, use induction to prove the binomial

theorem
n

Y (”) a* b = (a + b)"
k

k=0

for each n € Ny. Then consider the sequence a,, defined by

1 n
_ (1 ; _) .
n
Use the binomial theorem to calculate Aa, and determine whether a, is monotone.

Prove

that a,, is bounded. Is a,, convergent?



