. Problems. 2, 5, 21, 28,
Problem Set 12 Section 8.1 33, 44, 47

2. (a) From Definition 1, a convergent sequence is a sequence for which lim a,, exists. Examples: {1/n}, {1/27}

FL—+ O

(b) A divergent sequence is a sequence for which lim o, does not exist. Examples: {n}, {sinn}

TL—+00

: g . 3y n—1
5. {1.—3.5, —=....}. Each term is — 3 times the preceding one, so an, = (—3)" .

4 .
1L 1 . 1 '
21. 0 = m:;" = = o [since 0 < cos® n < 1), sosince lir = =0, {m:” Z } converges to 0 by the Squeeze Theorem.

3" 3 3 3 3 3 3 3 27
. Wl = — == . .. — . <. 2.2 [for: 9 = — s Dasn — 5
28. 0 < |ie| — 13 3 -0 n-173 [for n = 2] 5m 0 asn — oo, 50 by the Squeeze

Theorem and Theorem 4, {{—3)"/n} converges to 0.

From the graph, it appears that the sequence converges to ().

i1 !':’ .
. 0 n' om n T 1 I 1 1
iy = — = — - : . ===
= Wl m -1 (n-2) (n_3) 321

- n* (for > 4]

or
“(n—1){(n—-2)n—-23) -
o~ s 1 l/n L fas 1 — oo

T (L= 1/n)(l—2/n)(Ll - 3/n)

S0 by the Squecze Theorem, {n";,r’-r.t!} comverges to (),

1. . . . . . 1. . . .
44. a,, — n + — defines an increasing sequence since the function g(x) = = + = is increasing for r = L [¢"(x) = 1 — 1/2? = 0
n T

for @ == 1.] The sequence s unbounded since a,, — oo asn — oo (It is, however, bounded below by ay, = 2))

47. We show by induction that {a,, } is inerezsing and bounded above by 3. Let £, be the proposition that a, ;; > a,, and

0 < ay, < 4 Clearly Py ois true. Assume that P is true.
1 1 1 1 1

= > ——. . Now gz =3 — Fd - —=dap11 & Fapr-
Ry iy, Ay iy 1 Ay

Then ity =y =

This proves that {a,, } is increasing and bounded above by 3, s0 1 = ay < a,, < 3, thatis, {a,} is bounded, and hence

convergent by the Monotonic Sequence Theorem, If L = lim aq, then Im a1 = Loalso, so Lo muost satisfy

n—=Do =00

L=3-1/L = [*-3L+1=0 = L=3%5 Byl >1,s0l =35
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Problem Set 12 Section 8.2 Problems; 1

1. (a) A sequence 15 an ordered list of numbers whereas a series is the sum of a list of numbers.

(b} A series 1s convergent if the sequence of partial sums is a convergent sequence. A senes 15 divergent if it 15 not convergent.
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