CALCULUS i, MATH 022 Instructor: Dr. T.L Lakoba

Sfrategy of testing a series for convergence
LI nanalu 2, # 0, then the series diverges (the Divergence Test).
Note that if “l_i__u::}° a5 = 0, this alone does not mean that the series converges.

2. M the series s of the form Y lp, it is a p-series.
It converges for p > 1 and diverges forp < 1.

bad

If the series has (or can be brought to) the form $°b- r, it is 2 geometric series,
1t converges for {r{ < 1and diverges for jr| > 1.

Eal

fa, = f(n), where F #(z)dz is easily cvaluated, then the Integral Test can (and should) be
used.

t

. If terms of the series are all positive and look similar (at least for large n) to terms of a geometric
series or a p-scrics, then the {Limity Comparison Test can (and should) be used.

Ll

If the series has the form z’:(—l)"“::,, with a, > 0, then the Alternating Series Test or the
Divergenee Test should be used.

~

. If the series involves factorials and products, then the Ratio test can be nscd. Namely, if

o <1 converges absolutely
"h_u:xul-—ﬂl is >1 , then the serics diverges
9 =1 no infarmation

©

Finally, suppose that a scries is represcnted as a sum or difference of two simpler series.
 Ifboth of these series converge, then the original series converges.
® If onc of these scrics converges and the other onc diverges, then the original scrics diverges.
@ The sum of two positive divergent series is divergent.

o The difference of two pasitive divergent series is indeterminate (i.e. may converge or may

diverge).
. Inthe cxampies below, only the method to be used 3s indicated. é (:‘j\ ’
n=1
EX.1 " NS

n-—1 —
znz+" .LQ pf—-ol'

For very large n, this looks like 2 p-scries: ap, ~ ;ln_ = !

Use the Limit Comparison test and thea compare what you got with a p-serics.
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