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Limits of Sequences of Numbers

8.1 Limits of Sequences of Numbers
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Converges o 3

Ho1n Converges, Diverges, Limit
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laws for sequences MsAnUETavesdIAY
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\+i 7 Applying theorem 3
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Using L’hopital’s Rule
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Limits that arise frequently
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Subsequences, Bounded

Sequences, and Picard’s Method
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8.2 Subsequences, Bounded Sequence
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o4 2 Monotonic sequence

(a) 1,2,3,...,n,... —> nondecreasing

(b) 1,3,2,...,L,... — nondecreasing
234 n+

(c) 3353 g —> nonincreasin
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(d) The constant sequence (3) —
nondecreas ing and nonincreasing

31

#0thaii 3 A nondecreasing sequence
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iy Bounded from above, upper bound,
bounded from below, lower bound, bounded
sequence
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014t 4 Applying the definition for
boundedness
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Mot 5
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8.3

Infinite series
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8.3 Infinite Series
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Series and partial sums
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Partial sum

First: =1+ partial sum2 -1
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waoiai 1 ldentifying a convergent series
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Geometric series
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sio6147 2 Analyzing geometric series
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w0013l 5 A nongeometric but telescoping series
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Divergent series
Frethaft 6 Identifying a divergent series
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nth-term test for divergence

Mounin Za giih lim a, azdoaniy o
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| nquiun 6 Limit of the nth term of a
convergent series
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iohail s Applying the nth-term test
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Adding or deleting terms
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Combining series
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nquijun 7 Properties of convergent series
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ot 11 Applying theorem 7
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8.4

Series of Non-negative Terms
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8.4 Series of Nonnegative Terms
Funiilouns: M2
WITHOUNTH Zan FIT2ZHAIATH 2 MaTH

1. ounsugiinwrioti
2. gidh aziimmasouminls?
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azilanuas nondecreasing sequences
uasMilvouwnurazgin
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Integral test

o 1 Applying corollary of Theorem 5
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The integral test
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14 N =1 vadd frilu
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FIGURE 11.8 Subject to the conditions of
the Integral Test, the series X, a, and

: x 1
the integral f f(x) dx both converge or it <
Hiorh divergs. _‘1 f(xhx <a t+a, +A +a,
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i e Yo,
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{b] 67 68
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iiodit 2 Applying the integral test ’ . .
b Harmonic series and p-series
“nJn ol Integral test mansnl¥mmagifhveseynsy
=t = 1 g
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- rR) -1 69 70
tinann3viusgidh ounsudagindon
Comparison tests ) #ohait 4 Applying the direct comparison test
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fiu p-series 9 AR R 1
The direct comparison test S+ 3" I3 TRERETRT Fol Kl +A
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mwiunam n>N Tao N iwaviouds

The direct comparison test
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(b) za, aziaoonMilounINrIEoon 2d,
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2 3 4 2 4 8

ounsufiinian direct comparison test
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Convergent series Divergent series
Geometric series with | r| < 1 Geometric series with | r| = 1

. 1 . . |
Te ping series like 2 i F D) The Smcs»gl o
The series ,,‘S;"Dnil' Any series 3, a, for which lim,_, a, does not

exist or lim,_,, a, # 0
Any p-series E # withp > 1 Any p-series 3, ;‘1-, withp <1
=1 n=1

The limit comparison test
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3. lim & _ o uny Th, Hwoon ni1 T

n=en
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. e . 1,41, 1 . o ma
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9 14 245
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1 1+ nlnn
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n
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n ~'n

a=1
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Ratio and root tests
Ratio testifums indnsuiiunioan

The ratio test
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f0haii 6 Applying the ratio test
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The nth-root test )
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fodhait 7 Applying the nth-root test
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ot & Applying the nth-root test
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8.5

Alternating Series,
Absolute and Conditional
Convergence
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8.5 Alternating Series, Absolute and
Conditional Convergence
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niuijun s The Alternating Series Test
(Leibniz's Theorem)
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FIGURE 11.9 The partial sums of an
alternating series that satisfies the
hypotheses of Theorem 14 for N = 1
straddle the limit from the beginning.
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Absolute convergence

v Absolute convergence
ounsn Sa, iluoynsugiuumiysal d

Elaﬂl Juinde
11 1 » o
e FA gifmuumiysaiinz
2 4 8
1.!1:-1|1-A quin
2 4 8

91

imy Conditional convergence
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si1061471 3 Absolute and conditional
convergence
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nquiun 10 The absolute convergence test
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Fotheit 5 Applying the absolute convergence

test
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9
JUAOUMIGIAN

= g
Original seres converges.
=T

‘onc of the comparison fests, itegral
"S‘"mu«mun:m

fes o ‘Scrics converges if p > 1.
form Series diverges if p < 1.
"

i BLg=m-wtu= e
Tl (an alternating series)?

Is there an integer N such
that iy 24

See what you can do with the parial

Series coaverges if u, = 0.
Serics diverges if , 0.
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