11.4 Comparison Tests

The comparison test is applied to know the convergence of > a, with the help of another
series 2.b, :

Comparison Test: Suppose > a, and b, are series of positive terms
1. If Xb, isconvergentand a, <b, forall, then > a, is also convergent

Example: Let Zan:Zﬁ and anzzz—ln . Since 2D, is convergent and
+

L <i - X a, isalso convergent.
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2. If 2b, isdivergentand a,6 >b, forall, then > a, isalso divergent
Example: Let > a, :zln_n and ZbH:Z% . Since 2D, is divergent and
n
Inn >% (n>/3)> > a, is also divergent.
n
Limit Comparison Test: Suppose > a, and b, are series of positive terms

If Iim‘i = ¢ where c is finite and ¢>0, then either both or convergent or both are

divergent.
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Since 2_b, is convergent =» > a_ is also convergent.

Example: >a, =3 5
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—2”5+35” and let zbn:z%in%,
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lim 20 = fim (2+3/n).n __2+0 =1.Since 2b, is divergent p-series, >.a, is
e, e /2 24_1 2 2(V0+1)
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Example: > a, =2

also divergent.

Determine the convergence/ divergence of

1
Ex1(Book-6): > a =
Book®) 2a=2 7




Let >b, :Z% , We can see that a, >b, forn>2. Since >.b, is divergent (Divergent

Harmonic Series) > > a, is divergent.

Ex2(Book-15): Y.a = Z“(_F)
n=1 nvn

2+(-1)"
Select ZbﬁZi.Since (-3) <3 forall n,and 2_b, is convergent geometric

nvn n  nJn

series (|r|=1/3),, = >_a, is convergent.
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Ex2(Book-28): >a = ——————
( ) ! ;3”(n2+5n—1)
1
Select an:Zs—n.

2
Apply Limit Convergence Test Iimﬂz IimM— lim L/nz =2>0
1+5/n-1/n

n—>o bn n—>o n2 +5n-1 o>
Since 2D, is convergent geometric series (|r|=1/3), > 2. a, is convergent.

Ex2(Book-37): The meaning of the decimal representation of a number
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Show that the series always converges.

9
Let > b =
o0
d 9
The nth term 1 < 0 fro each n=1,2,3,4,...

. 9 . . . 1 d, .
Since Xb, =— is convergent geometric series (|r|=-—) 2> 2a, = s
g7 1S convergente -1 20

convergent.



