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Summary. This article describes definition of partial product of series,
introduced similarly to its related partial sum, as well as several important in-
equalities true for chosen special series.
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The notation and terminology used in this paper are introduced in the following
articles: [1], [9], [10], [5], [2], [4], [6], [7], [8], and [3].

For simplicity, we adopt the following convention: a, b, ¢ are positive real
numbers, m, x, y, z are real numbers, n is a natural number, and s, s, s2, s3,
s4, S5 are sequences of real numbers.

Let us consider x. Note that |z| is non negative.

We now state a number of propositions:

1) Ify>axand 2 >0and m >0, then £ < Ztm,

(1) y — y+tm
(2) < >a-b
b
B) at+§=2
@ (F)?=za-y
2 2
(6) =& > ()2
6) 2> +y>>2-x-y
(7) $2;y22$ Y.
(8) 2®+y*>2-|zf |yl
9) (@+y?=zd-a-y
(10) 22+ 2 +22>2-y+y-2+2x-2
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11) (z+y+2)2>3-(z-y+y-z2+z-2).
12) a3+ +A3>3-a-b-c.

13) @ > g pe,

14) (4P + P+ (P =tyeta

15) a+b+c>3-Va-b-c

16 7a+§+c >vVa-b-c.

—_
N |

Ifez+y+z=1thenz -y+y-z+z-2<3.
Ifx+y:1,thenx-y§%.

_ 2,2+ 1
If z +y =1, then z° + y* > 3.

1 1

Ifa+b=1,then (14+2)-(1+3)>09.

_ 3..,3> 1
If v +y =1, then 2° + y° > 7.
If a+b=1, then a3 + b < 1.

_ 1 1 25
Ifa—I—b—l,then(a—G—a)-(b—l-g)ZT.
If || < a, then 22 < a2,
If |z| > a, then 22 > a2,
[zl = [yll < [=] + |yl
Ifa-b-c=1theni+1+1> /a+Vb+ e
Ifz>0andy>0and 2 <0and x +y + 2z = 0, then (22 + % + 22)3 >
6- (23 + 93+ 23)2.
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(29) If a > 1, then a® +a® > 2 - aVte,

(30) Ifazbandbzc,thenaa'bb‘c‘zz(a-b'c)Hgﬂ

(31) (a+b)"*2>a"*2 4+ (n+2)-a" b

(32) o2 > ()™

(33) If for every n holds s(n) > 0, then for every n holds (31 _ s(0))xen(n) >
0.

(34) If for every n holds s(n) > 0, then for every n holds (3 1 _ s(0))ren(n) >
0.

K

(35) If for every n holds s(n) < 0, then (35 _ s(a))xen(n) < 0.

(36) If s = s1 51, then for every n holds (3, _ s(c))xen(n) > 0.

(37) If for every n holds s(n) > 0 and s(n) > s(n—1), then (n+1)-s(n+1) >
(> =0 5(a))ren(n).

(38) If s = s1s2 and for every m holds si(n) > 0 and sa(n) > 0,
then for every n holds (3 n_os(a))ken(n) < (Ooh_o(s1)(@))ren(n) -
(> a=0(52)(@))ren(n).

(39) If s = s1s2 and for every n holds s1(n) < 0 and s2(n) < 0, then
(> a=0 s(@))ren(n) < (a—o(s1)(@))ren(n) - (3oa—o(s2)(a))ren(n)-

(40)  For every n holds |(325_g 5(c))wen(n)]| < (Xa—lsl(@))sen(n).
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(41)  (Xa=o s(@))ren(n) < (Xoa—olsl(@))ren(n).
Let us consider s. The partial product of s yielding a sequence of real
numbers is defined by the conditions (Def. 1).
(Def. 1)(i)  (The partial product of s)(0) = s(0), and
(ii)  for every mn holds (the partial product of s)(n+1) = (the partial product
of s)(n) - s(n+1).
We now state a number of propositions:
(42) 1If for every n holds s(n) > 0, then (the partial product of s)(n) > 0.
(43) If for every n holds s(n) > 0, then (the partial product of s)(n) > 0.
(44) Suppose that for every n holds s(n) > 0 and s(n) < 1. Let given n. Then
(the partial product of s)(n) > 0 and (the partial product of s)(n) < 1.
(45) If for every n holds s(n) > 1, then for every n holds (the partial product
of s)(n) > 1.
(46) Suppose that for every n holds s;(n) > 0 and s2(n) > 0. Let given n.
Then (the partial product of s1)(n)+ (the partial product of s2)(n) < (the
partial product of s; + s2)(n).

(47) If for every n holds s(n) = Q"E, then (the partial product of s)(n) <
1

V3n+a
(48) If for every n holds si(n) =14 s(n) and s(n) > —1 and s(n) < 0, then
for every n holds 1+ (35 _ s(@))xen(n) < (the partial product of s1)(n).
(49) 1If for every n holds s1(n) = 1+ s(n) and s(n) > 0, then for every n holds
1+ (300 s(@))ren(n) < (the partial product of s1)(n).
(50) If s3 = s1s2 and s4 = s1s1 and s5 = sg 92, then for every n holds
(Xa—o(s3)(@))ren(n)? < (3oa_g(s4) (e ))neN( ) - (Xa=o(s5)())ren(n).-
(51) If s4 = s1s1 and s5 = s382 and for every m holds si(n) >
0 and sa(n) > 0 and s3(n) = (si(n) + 32( ))2, then for ev-
ery n holds /(O h_o(s3)(@))ken(n) < /(XE_o(54)(@))sen(n) +
V(2 a=o(s5)(@))ren(n).

(52) If for every m holds s(n) > 0 and s(n) > s(n — 1), then
(>F o s(@))ken(n) > (n+ 1) - "R/(the partial product of s)(n).
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