§8.1: Sequences

(Created by Faan Tone Liu)

Key Points:
e Think of a sequence as a comma-separated list:

A1,A9,A3,...,Ap,....

e A sequence is a function whose domain is the positive integers. You can graph a
sequence of real numbers.

e We are often interested in the end behavior of a sequence, lim a,. Hint: use the
n—oo
“connect the dots” function defined on R (i.e. f(n) = a,). In particular
lim a, = lim f(x),

n—o0 T—r00

and we can use Calc I tools like L’Hopital’s Rule.
e Some neat tools:

— Squeeze Law (Sandwhich Theorem):
— Showing an alternating sequence converges:
— Showing an alternating sequence diverges:

— Three ways to show a sequence is decreasing

— Note: Bounded Monotonic (i.e. increasing or decreasing) sequences must con-
verge.
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Examples:
. 111 )
1. Consider the sequence 1, 3T ,dn, . ... Find a formula for a,,.
111 1
2. Consider the sequence —, =, —, —, ..., ay,,.... Find a,.
37611718
24 6 8
3. Consider th — = === ..., lp,.... Find a,.
onsider the sequence o, o, 5os oy - - @ ind a
58 11 14
4. Consider the sequence —=, -, ——, — ... ay,.... Find a,.
2°4° 816
9 11 13
5. Consider the sequence 7, 3% T ,Up, . ... Find a,.
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6. Suppose a,, = coszn‘ Find lim a,.
n n— 00
-1)"1
7. Suppose a,, = ()—nn Find lim a,,.
n n—00

—1)» 3
(=D)" (n +3). Find lim a,.

8. S n =
uppose a o3 — 1 Jim

V3n? +4
9. Suppose a,, = n—i— Find lim a,,.
n — n—o00

n—oo

1 n
10. Suppose a,, = (1 + —) . Find lim a,.
n
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n+2
11. Show a, = En is decreasing.
12. Show a, = Is Increasing.
n—+1

13. Show a, = % is decreasing.
e

14. Find a formula for a, if a; = 2 and a,+1 = a, + 5.

15. Find a formula for a, if a; =4 and a,+1 = 3 - a,.



