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Convergence if p > 1
Divergence if 0<p<1

Examples:
I- Yoy % P —Series , P=1 Div.
2- Yo, nl—z P — Series, P>1 Conv.
3- Xme1 \/iﬁ P —Series ,P<1 Div.

r2cintegros Series:~|

Examples:
1- Y=t n—lz P — Series Conv.

Can test it by Integral test:
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>>f1d = 10"]—l' 1L]—l L
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The integral is conv.>> the series is conv.
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2- Z,‘;‘;l; P — Series Div.
Can test it by Integral test:
ri
> fx_ de =z 5]= girglo(lnx) == I}irglo(lnL) == 80
i i

The integral is div.>> the series is div.

(Positive term series)

Ani1 _

lim =
n—oo an p

a)If p <1 theseries converges

b)If p >1 the seriesdiverges
c) If p =1 the series may be conv. or div.
another test must be tried.
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Ex.
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1- Zn:l;
1 1
Ani1 (n+ 1)! (n+ 1n! 1
e = = = == << 1 -
P a, 1 1 —— 0 conv
n! n!
2- Z;lein by ratio test
n+1
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p=73 lim - =—1)== <1 conv
n—oo
1 .
3+ Dpen v by ratio test
1
—limz(n+1)_1—lim ! 2n—1
p n—oo 1 n-o2(n+1)—1" 1
2n—1
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2n—1 2 ——
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Other test : by integral test

dx . 1 Ly 1. B
f 1= lim (Eln(Zx— 1)1) = Ellm In2L—-1) =

1 L—oo n—co

series is div.

w (Positive term series)

1
_ ] n _ - —_
P = Illl_l)yo Van = 1111—1310 (@p)n

a)If p <1 theseries converges
b)If p >1 or = theseriesdiverges

c)If p =1 theseries may be conv. or div.
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Examples:

e\
1- Ymen (4n 5) by root test

2n+1

1

- _5
o= tim [T -t (D) = pim [ 5] =2 > 1 aw,
n

1
o - -
2-) 1 T by root test
. 1 o . 1 _
o= (m) } MmO <t cow

If b,, > a,, and Z b,, was converges

> E a, isconverges

I1f b, <a, and Z b, was diverges >> Z a, isdiverges
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Examples:
o Sin? C .
1- Xne1 omparison test
sin? <1 ] +n*
sin? - 1 b 1 P ]
= — .... — Series
n* n* " ont
P=4 >1 conv.
sin?
. conv.
n4

. P — series

Let Z a, and Z b, be series with positive term and

an
suppose p = lim ——
b,

n—oo

If p is finit and p # 0 then the sereis both conv.or div.

Examples:
i . .
s D o Limit comparison
1 .
let b,, = == P — series —» P > 1 conv.
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1

_Qn . 2nf—n _ n’
p = lim 27— = lim ==——— = lim — ]=n
n—oo bn n—oo L n—oo Zn — n
n2
1 1
= lim—1 == - p#* 0 . theseriesis conv.
ooy 1 2
n
1 5. P
2 Yo T Limit comparison
a
= 1
Let b, = Z - P —gseries »P =1 div.
n=1
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