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Study ON CERTAIN CONDITIONALLY
CONVERGENT SERIES
Poonam, Devi
Abstract. In this paper we investigate the problem of the 03
convergence of a very special kind of non absolutely m” ‘” ‘ ” ‘"I”'

convergent series which can not be solved by means of Q% 772278 " 684800
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traditional tests as Dirichlet test.

1. INTRODUCTION
We investigate the behavior of the series

oo
D> (-1,
ne={

where p is an odd prime number and a,, is not negative for each n. We
could call ‘almost alternating series’ because the sequence of the
signs 18 of the kind

g £2 £2 e

p-terms p—terms
We observe that the Dirichlet’s test is not applicable even in the case
of further assumptions on a, because the partial sums of the sequence

bn = (—1)" ™9 P gre not bounded. Indeed, if we indicate with a,, the
sequence of this partial sums we have that op, =k + 1.

2. THE THEOREM

Lemma 1. Let be
+ec

Z (_l)n(mod p)a“.

n-0

where
(a): an = 0 for ecach n € N.

(b): ffa,, = +00.
n-0
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(c): bliﬂﬁn..:ﬂ.
and lef be (s, )= the sequence of the partiol sums. If there enists the
(1) bE?;ﬁg:JEg.
then
b_‘li:’na’s,g“ =k.l?:p"*”'"s£i?¢.’#“"' ==
Proof. Since (1) holds, it follows that
ve>036(0): V> E ()= :—-§-<s,.,<s+
b e Y <l <= X2k
|spksn — spk| = lapk i1 + - -apeial = |apria| + - - lopksal -
Since bypothesis (c) holds, it follows that
YE > 0 () : ¥n > W(c) = |ag| < %}-
Let be k sach thae pk + 1 > 7 (c) ie

k>$='§(€).
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|spksa — spt| < -
¥ k > max {k; (£).5(c)} then
{s—%:s,g<s+;- c
b e
so that s — £ < 54,3 < 5+ €. Hence

dom e ==

Since it holds for each 1 < A < p the thexis follows. a
Lemma 2. If

$oo
b0 G} et
sdi.lﬁxﬁcw&c:isoff;nnwl and if
(d): db:"pﬁ#p‘l‘g(—l)kﬂ,t;bBo‘forﬂrbke N.

joo
(=): Eodg < +oo.
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then
3&2,:,*=s< +co.

Proof. Since
Spkip = Sptt(—Gpk41 + Gpkyz — Gpkya + - — Gpkyp-a + Gpkip-1 + Opkip)
we have that

k-1

-]
J=0

from bypothesis (d) it follows that the sequence sy in not decreasing
8o it has Emit. Morcover, sinee

k-1 $
Sas A
k-0 A=0
the Emit belongs to R. a
So we have that
Theorem 1. If
teo
Y (-t =g,
n=0
where

(2): Gn > 0 for eachn € N.
(B): 3 @ = +co.
(c)x&a.:(},
(4): de = apeyp + 5 (~) apeys 30 for sxch k€ N
() Edy < ton.
(£): p is an odd prime namber.
then the given series is simply convergend.
In particolar we have the following
Corollary 1. If there exisi A > 0 and 4 > 0 so that
0d< .

then the given series converges.
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