Summary of Convergence and Divergence Tests for Series

s : . COMMENTS/
TEST SERIES CONVERGENCE OR DI\’ERGENCEI : THINGS TO WATCH - EXAMPLE
nth-term z::_n Diverges if lim,_,, a, #0 - | =0 MIGHT converge; need amthe.r.te_st
: 5 : ; : If converges ¥ = it
Geometric Z i Divergesif r21 orr<-1 1='r ]
Series bl Converges if —1<r<l1 Useful with comparison test if the nth term
a,, of a series is similar to ar"™!
: Useful for comparison tests if the nth term a,,
- Di if psl -
P-series . ZL o .P of a series is similar to -L Called Harmonic
it : _Cﬂuverges if p>1 nP
Series when p=1.
W —» positive
Y a, where Diverges if JT S (x)dx diverges —» continuous -
Integral = o f {x] must be; d :
i) fln) Converges if J f(x) converges v HREDBINg
A } —» able to integrate
' Diverges: a, 2 b, forevery n: if
Z‘Iﬂ*zbu Zbﬂ diverges, then Zﬂn diverges _
Comparison Converges: a, < b, forevery n: if Z b, is often a geometric series d;"a'p series.

a,>0,b, >0

Zbﬂ converges then Zan converges.




COMMENTS/ -

TEST SE ' ' | - .
RIES CONVERGENCE OR DIVERGENCE THINGS TO WATCH EXAMPLE
Limit Z an 3 Z bﬂ If hm ﬂ-"— = C = ﬂ', then buﬂ‘l Series : To find bﬂ y consider Dﬂl}r the terms of ﬂn that
11 E :
z e gl e b, have the greatest effect in the magnitude. If
i gt 037 e converge or both diverge. C =0 and b, converges, then a, converges
C is a finite number. ' i : . :
2 e 1. lim a, =0 |
Algﬂn;a;:ng Z( } i ik Must Alternate!
" | @ >0 2. Ay 4y,
2.4 |
Alisolne Eﬁg}t;::ﬂﬁﬂg It Z |¢_1n| CONVErges, Ehlt]'.l *Absolute convergence implies convergence
f-ouyEREeReC some terms 2 a, converges *If diverges, might converge-need another test
negative)
If lim ﬁﬂ-I‘—- L oreo then: : i :
timyool @y | ‘Useful if a,, involves factorials or nih powers.
Diverges if I>1 or ==

Ratio Test

] za"

Converges if L<I
Inconclusive L=1

1If a,, >0 for every n, the absolute value sign

may be disregarded.




