Math - Calculus Il SERIES SUMMARY

Geometric Series: Series of form a + ar + ar? + ....

geometric series converges to 11 if |r]<1 anddivergentif |r| > 1
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P-Series: Series of form )’ A ,p>0:
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if 0 <p <1, the p-series diverges ; if p > 1, the p-series converges
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TESTS
(1) nth term test (N.T.T. )

lima, # 0 then ) a, diverges ; if lima, 6 =0 , test fails
n=1

N—c N—re

( 2) Ratio test ( RatioT ) (only works if @, contains an exponential or factorial )

n

if 0 <L <1=»convergent series
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Given Y a, , lim| 21 /-| if L >1 =% divergent series
=1 —boo a
" " if L =1-» test fails

( 3) Integral test (1.T. ) ( used only for positive term series )

n

conditions: f(x) > 0 and continuous for x > 1 , f(x) decreasing

f1 " f(x) dx

« (diverges) =* series ), a_ diverges

f1 " f(x) dx

L (converges) = series ) a_  converges

( 4) Comparison tests ( used only for positive term series )
Direct Comparison test (D.C.T. )

Let Y a, be the series beingtested; ) b, is a series selected normally a p-series or a
n=1 n=1

geometric series.

(a) a, < kb, ;ifthelarger k Y b, converges, thenthe smaller ) a, converges

(b) kb, <a, ;ifthesmaller k) b, diverges,thenthelarger ) a, diverges
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Limit Comparison test ( L.C.T.)

.a,
(a) im —==L>0

N n

then both series behave the same way; that is, both converge or both diverge.

a o
(b) lim —= =« |, then both series diverge (the selected series ¥ b, must be divergent)
n=1
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(b) lim = =0 ,thenbothseries converge (the selectedseries Y b, mustbeconvergent)
n=1
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( 5) Root test ( RootT ) ( only applies to series of form Y’ ( ) )
n=1

if 0 <L <1 =»convergent series
Given ) a, , lim n,/ la,| =L if L >1 -» divergent series
=1 —boo
" " if L = 1= test fails

( 6) Absolute convergence implies convergence
If the corresponding series of positive terms converges, then the given series converges.
The series of positive terms is the largest number of the “family” of series.
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Example: Y, — isa convergent series ( p-series ), then converges ( all terms are
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negative ). Also ) % converges ( alternating series ).
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( 7) Alternating series test (A.S.T. ) ( applies to alternating series , signs alternate )

a,-ay,+a;-a, +.. O —a, +a -a;+a, -

conditions: if lim a, = 0 and a, decreasing
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then the alternating series ¥ (-1)™' a, converges
n=1

il _4\n+1
Example: Y, (bl converges since lim L 0 and 1 decreasing
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If the sum of an alternating series is approximated by the sum of the firest n terms, then the

remainder is less than | a
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if we approximate the sum of the infinite series by §; , then the sum of the rest of the terms

from 1 onward <1 ; remainder=1—1+1—i+i—i+
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(8)If aseries consists of only negative terms suchas Y, S} , for example, we pull out (-1) and
-1 n
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test the positive term series for convergence or divergence.

y i y 1. ( constant ) Y 1 ;since Y 1 diverges ( p-series ) then
n=1 N n=1 N n=1 N n=1 N
- ¥ 1 is also divergent.
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