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ptroduction :

there nre many provlems ccocurring in tihe theory of

infinite-dimengionel normed spaces which, appezar to have

et
1

orly ivial counterpertsin finite—dimensional Banmach apaces

because of the topelogic-l fasomervhism of all n-dimensional

normed linear spaces.

In the *"iloecal" i.e finite-dimensional, theory of Banach

gpaces one lookg for quantitive results in places where for
the infinite-dimernsional analogous gqualitative results are

aatisfactory.

Froblems admitting sueh analogies are often rather
gifficult and the finite-dimensional problems do not geem
mucn easier. DBut what this brings out is tmat we know very
little about the differing metric properties of finite-
dimensiopal spaces, and it may Ee that 1ittle progress will
be made with some Banser space provlems until more hag been

learned about finite-dimensional spaces.

4 relevant example ig that of the problem of non-equiv-
alence of abaclute ard uncounditional convergence in infinite-

dimensional spaces.

Thig was in fact demonstrated by Dvoretzky and Ragers {1930)
via the estimation of & certain parameter for n-dimensional
SPECE S

0
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In thie thesis we concern our study to some important

paremeters in the finite-dimensional Lorentz sequence gpaces
()
P-q'

In Che I we introduce some notations and lkasgic resgults

(n)
in the Lorentz sequence gpaces pyq *
¥
{n)
Furthermore an important lemma on the distance of Py from
¥

{n)
p.s 18 given.
In Ch. I we study absolutely p-svtmming operators in
Banach gpacea and we give a characterization of absolutely

one summing (abgolutely summing) operators in the finite

(n)
dimensional lorentz sequence spaces Z; q"
]

In Ch, IIT angd IV the main part of our thesis, we study

and invegtigate some perameters and its relation to dimenion

{n)

in Lorentz sequence speces D, q" Our results Iimprove some
1

known resgults in this directions.
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CHAPTER 1

DEFINITIONS AND BASIC RESULTS
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. CHAPTER (I)

DERITIPICAS ATD SASTO RTSULES

it ig purpoge of this chapter to explain certain notations

and theorems usged through out the present thesis.

1 t 1
By, ¥ and G are alwaygs Bansclk gpaces, with E , F and G

we denote the topological dualg of ihe corresponding spaces.

The set of a1l continuocus (or bounded) linesr transfor-
mations Trom the Banach gpace & into the Banach gpace P will

be denoted by L (E, F). ':29]

i linear Tormn & on a linear gpace E over the Tield K is

a mapping which determine for each element x T E s numher

<x s 85 & K, suck thai

Goxato, D = xGad 4P G D
for each %, vy& [ and o , p & K. E‘E]

™

Tor two Eanach spaces © and T a mapping TE L {E,F) is

called finite if its range ig finite dimensional.
Tach mepping of this kind can be represented in the fom

n
T x = GO for xC B
=T

T
with linear foms aj, 8.y «x«9 a, & £ and elements

F19 Yos v ovy Ine P

.
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Jengen's inequality states that :

If o< p<y , then
- Q3 = b7
SENPHLS I @ B WD}
lioders inequality states that ;
1 1< pg &3 and q:i P
p=-1
then
o0 ) 1
DI VI P I PYY D I S L

Definition (1) 3

For 1Lp < a0 p 1{{;4‘ o

(n)
the Lorentz sequence apaces £p q ig the set of all complex
:

null seguences (5-)1___1 with

né Yiea p,q (Z /ey [E II ! it q < o0

i=1
and

Yo 5
. = max i i ir g= o0
P 1ign

n
N( ili=1
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E X
where ,51 j denotes the i-th term in the non-increasing

n
rearrangerent of the sequence (lsll )i~1 .

Definition (2) :

-

4 linear gpace L iz called a guagi-normed linear space
if for every x ¥, there lg associated & real number “ X “
called the guagi-normm of the vector x, which satisfies the

following conditions
q ¢ “x“_}o 5 “xH:o':Hx:o
Qe IFor any number ‘A we have
=]l = = ]
gy ! For gome number O > 1, we have
||x + y” g o7« “ x H +H y” } for each x,y< X

if o = 1, +the above definition given function is called

a NOYTMma.

Lemms (1)

[22]

Lor o p < O > 0<q<€0
(n)

By 0 ig a quasi-normed space with respect to H . HP-CI .

Proof :
we first prove the case when q & CO
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Let (%i)llé {;l’l) with
lEor, |

< .(qu"l} X g
EAOTEEE AR

= f

of the gquasi-nomm
G ¢

we gnall show that this function getigfies the conditiong
L
It is elear that

'J("l}l =1 les :> °
If “ (E]i)i:l H pyg = ° s it follows
Tn (a/p-1)
T

O

AFR

x
consequently we have ‘jl ‘
therefore

(3:?_)1;::1 = {o,0,

0

for each i = 1,2
9o =

Y-y
vu g0

'I'I-l' ]'l
For any number A

“( ).5131_1 ” - =(>l=:; i(qf'p-l} ‘xﬁ' = 'q )%
S 1 A 3

= A S0ty |l
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- £ 1 7 — € {(n)
3 ¢ tet ( ﬁi)i:l - t'i}i=f:: v,g therefore

(g/p-1)

NeE 0, 1HM S,

i=1

(5, -1 |

n  (g/p-1)

S AT

n  {g/p-1)
p e FY A
where T = max { Eq_l, 1.

Taerefore we get

15a Tl lnos T e80Tl ae+lCTolallnd]

Consequently, we have

1655 +701n llsvas © [

&
q

5o, 1”;1 pag+ || ("‘fi)ilqu.q
%P[(j i lRsa + |7 )

11?3‘2
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Therefore
. n bl n
”( gi *‘ﬂ?i}izl HPH?J< o H{ﬁi]i:l Ip’q * ”fﬂfi)iﬂ. HP-G
where 1 % -t
o ’qu’cjl _ 21—% Tor gL 1
q 2 ’ for g ?/1,

In the gecond case when q = @

Ii

- (n}
bet (33)14€

Bsg '

ig defined =g follows

1
“{Si)ll \P‘.q =  max i P l Bi

l<ig n

n
the real valued Tunction Ji(35}1=1

'Psq

the proof of thig case proceeds anslogeous ag in the firat case,

{n}
therefore Py is a gquagi-normmed space.
¥

Lemma (2) :

(i} TFor 1L P @ 3 I ng %< 00

{n) {n)
nd
then p,q1<:: P, 45 y &

H(ksijizl 'E’qgg {llkLﬁijle ”P!ql for each (tsi}?:fg
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{ii} For 1P P
= 1< 2< o0 1\< 9y < EI2< o0

i) {r)
then 1? i
Dl’qlt , and

Posras
i 1
“(‘Bi)i;—l ”pz,q2 ¢ ”(-}1)1-1 “p-l’q-l *

n i
Tor each (ji}izlg ,e'(;]_}q |
i |

Fere C is a positive constant depending on the parameters

P1» Pps Qys g5 2nd independent of (§ )l ~1 -

Froof :
, (m)
(1) Let (ji)izlg fpﬂu ’
) n {g1/p-1) x z
”{j_],)ﬂ= PlQJ_x ;l 1 Ijl 1Q1 !

Since gy < Qz+ using Jensen's inequality , we get

2 (gq,fp-1) x L PRy 1
S g T T ST T

|oi=1 i=1 .
‘ n (n) {(n) (n
therefore | 3 iji:j_g p’q2 and p,qlc FY 3] .
re2

Since 41 < 9o y we get
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