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Summary. A continuation of [5]. As the example of real norm spaces, we introduce
the arithmetic addition and multiplication in the set of absolute summable real sequences and
introduce the norm also. This set has the structure of the Banach space.
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The articles([18],[17],[14],[1],T14],[[7],[12], (8], 18], [[15],[[10],[[15],111] [[9],[18],[112], and [6]
provide the notation and terminology for this paper.

1. L1_SPACE.THE SPACE OFABSOLUTE SUMMABLE REAL SEQUENCES

The subset the set of I1-real sequences of the linear space of real sequences is defined by the condi-
tion (Def. 1).

(Def. 1) Letx be a set. Themx € the set of I11-real sequences if and onlyxit the set of real
sequences anddgl(x) is absolutely summable.

One can verify that the set of I1-real sequences is non empty.
The following two propositions are true:

(1) The set of I1-real sequences is linearly closed.

(2) (the set of I11-real sequenc@ero_(the set of I11-real sequencése linear space of real
sequencesfdd_(the set of I11-real sequencése linear space of real sequencéf)lt_(the

set of [1-real sequencghe linear space of real sequengés)a subspace of the linear space
of real sequences.

Let us observe thathe set of I11-real sequenc&ero_(the set of I11-real sequencése linear
space of real sequenceAild_(the set of I1-real sequencéise linear space of real sequencéf)lt_(the

set of |1-real sequencghke linear space of real sequengds)Abelian, add-associative, right ze-
roed, right complementable, and real linear space-like.
Next we state the proposition

(3) (the set of I11-real sequenc@ero_(the set of I1-real sequencése linear space of real

sequencesfAdd_(the set of I1-real sequencése linear space of real sequencéf)lt_(the
set of I1-real sequencghke linear space of real sequengds)a real linear space.
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The function norrgeqfrom the set of I1-real sequences ifitds defined as follows:
(Def. 2) For every set such thak € the set of I1-real sequences holds nsgx) = 3 |idseq(X)|-

Let X be a non empty set, I&tbe an element X, let A be a binary operation oX, letM be a
function from[: R, X into X, and letN be a function fronX into R. Observe thatX,Z,A;M,N) is
non empty.

One can prove the following four propositions:

(4) Letl be a normed structure. Suppdske carrier ofl, the zero ofl, the addition ofl, the
external multiplication of) is a real linear space. Theiis a real linear space.

(5) Letry; be a sequence of real numbers. Suppose that for every natural nanhioéts
r1(n) = 0. Thenry is absolutely summable argir{| = 0.

(6) Letrs be a sequence of real numbers. Suppgse absolutely summable argiri| = 0.
Letn be a natural number. Then(n) = 0.

(7) (the set of I1-real sequenc@ero_(the set of I1-real sequencése linear space of real
sequencesAdd_(the set of I1-real sequencése linear space of real sequencéf)lt_(the
set of |1-real sequencghe linear space of real sequencesymq is a real linear space.

The non empty normed structure I1-Space is defined by the condition (Def. 3).

(Def. 3) I1-Space= (the set of I1-real sequenc@ero (the set of I1-real sequencéise lin-
ear space of real sequencésjd_(the set of I1-real sequencése linear space of real
sequencesMult_(the set of I1-real sequencése linear space of real sequences)meq.

2. L1_SPACE ISBANACH
We now state two propositions:

(8) The carrier of 11-Space: the set of I11-real sequences and for everyxshbldsx is an
element of I1-Space ifk is a sequence of real numbers angkik) is absolutely summable
and for every sex holdsx is a vector of |11-Space ifk is a sequence of real numbers and
idseqX) is absolutely summable angh&pace= Zeroseq and for every vectorof 11-Space
holdsu = idsequ) and for all vectorsi, v of I1-Space holdsi+ Vv = idsequ) +idseq(V) and for
every real number and for every vectou of I1-Space holds - u = r idseq(u) and for every
vectoru of I1-Space holds-u = —idseq(U) and ithe(( —U) = —idseq(U) and for all vectorss, v
of I1-Space holdsi — v = idse(U) — idseq V) and for every vectov of I1-Space holds igqV)
is absolutely summable and for every veataf I1-Space holdgv|| = 3 |idseqV)|-

(9) Letx, y be points of |1-Space araibe a real number. Thefx|| = 0 iff X = Oj;-spaceand
0 < [Ix|| and|[x+yl| < [[X][+ [[yll and||a-x[| = [a] - |x]|.

Let us note thatI1-Space is real normed space-like, real linear space-like, Abelian, add-associative,
right zeroed, and right complementable.

Let X be a non empty normed structure anddef be points ofX. The functorp(x,y) yielding
a real number is defined by:

(Def. 4) p(x,y) = [[x—Y]-

Let N; be a non empty normed structure anddetbe a sequence df;. We say thats; is
CCauchy if and only if the condition (Def. 5) is satisfied.

(Def. 5) Letry be a real number. Supposg> 0. Then there exists a natural numbgrsuch that
for all natural numberay, my if Ny > kg andmy > kg, thenp(sy(ni),si1(m)) < ra.

We introduces; is Cauchy sequence by norm as a synonyrs @ CCauchy.
In the sequeN; denotes a non empty real normed spacesriknotes a sequence .
Next we state two propositions:
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(10) s is Cauchy sequence by norm if and only if for every real numtsrch that > 0 there
exists a natural numbérsuch that for all natural numbers m such than > k andm > k
holds||sz(n) — s (M) || <.

(11) For every sequencg of I1-Space such that is Cauchy sequence by norm hobdsis
convergent.
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