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ie the so-called Turnbull diagonal matrices .
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supervision of prof, fazgy Z.lskar, to vwhom I wis: to

express my sincersst gratitule znd tharkfulness.

1]

[

re

rusry 1977

Central Library - Ain Shams University



CHEPTZZ 1 r Om o tre forrmation of =g

matrices .f some types .7 infinite

soclated

TatTICES tiaie b e e e e e e e e .. 1

CEa P75 11: Tre zecocisted msirices as rotrices

cf csgeocisted matrices o . L . . . . 2T
CraPTil 111: Zigenvalues, eirenvectcore zne

princisel vectors of sssoacinted

matriccs of 3 sTtrivg sni of =

Eemi~l_ Zel TETTIN L. . . . . . .. oo
CELUTIY ITr tmosie epsiacited metrices =7 sore

DErii- 1oz -Gz 2 LTI

TETIITOE L 0 e e e . Eas
SITLLALTI s e s L s s e e . o

Central Library - Ain Shams University



of

(Jye) 13X column, <i: Tow =nd colums iviexed neirs {(i,r) &=d

Co20 Tl CEILTITT AT oo e T aTrIcCo
P

I e T S QU LAp B U S R I AR - L

OL SCI 1 TiToE LD INPTUINE U

31- t.’_e second \; lrec t R e t han f < 8 t -
u b o

be

i

b} ? ¢t orisres mi =i prys respectively is defined

which the elemer. &. . 5 is ir tre {i1,r) th row and

(3y8) are usuall- =rrerze? in lig+izrzpr orler; thus (i,r)

pr

to

ecedes {

PR
.2

~ . ~

AN
sT) iT 1< 1Tor i o= iVt rdr, Indeel sccoriins

- .

' W

is Zefirditio-

_
. _
© ‘ - - |
L Basl £ - &, =
I R T
- ) ~ -,
g & 3 a, = |
o4 o 2T l
-
) = f
e e e .. o ‘
i
_ 1
- - -
= P__—J_. » s e =3 = ’
- -2 pui g
| |
. |
-
_ e e s ) z 2
= o, TIE Tommio o IUor s Ty onT) e ovritter

g celled 1o nccoml firest rtover maTriz of L, Cbhvicust

>

e A R A - ~ : - : iy :
cesanlvicor cwnneT te apolis’ o construct AT when o

Infirite meTris |,
¢ 9 I oz crvellemne’ gy cyyr s mamgoret S 3 i+ Jewerl
7 T Lokl oRe Ll 2T urrroTemenT IDY LU AYILEIED

Central Library - Ain Shams University



s . . o , 2
peirs (i,r) and 7:,g) whick ensbles us to cornstruct 3 wh

4 ds an infinite m2triz, il.e.,me can write down the e leme

er.

rt

. . i}
ol the Mztrix O = A&

c
L ’

rrengement considered by Izkar is celled(ty him) the

for eny fixed M ands, Tre

o

17ied dictionar- ordfsr. Thig errengement is described
as follcws
(1) per-utstiors invelving {+w0) lettere from 1,2,004,1

Precede a2ll permut:itions imvolvirg tre letzer i + 1,

m

(ii) permutaticrs ivwelvins “ie letter i+l are srranged

In tric #rranger-en s Tle ner-urzticng zppezr ir tle zrier
(1,1) 5 (2,2) , ‘2,10, (2,2) ;
(1.3) , (2,3) , ‘3,10, (3,2) , (3,2)
(1,4) , (2,4) s \Z,40 4

Er.l This covmEvigerers memT me oo At e pee A o omn e -
Sl 1ods Lrrengerent =002 T ootk dinlexed rov r=1rs or

IeooEeL otoomit palre, It oz oelstr that ol s mueher fohd
Tt o - e~ T o - - [ PR Tom el [
MU Ll T2E l:, el = D .LQVbEI".‘Z D _‘,—-, s a2y BN
. TR Y - e o kS o

e PARSS- 8% So- - =K

o - o . . - , -
attus_l A TmeTrno L orro st s JUNCZEZEINVALT TRe ©oT.

r.l’;'ka, :‘~3, LU 1

Ol ooraere 1,2,3, 4. TeoooTivels, I- de rezdily seer tis

h
9
Lo
7,1
bl
I3
]
]
14
)
=
i
[
t
3
L
wt
i
=
3
'_J
3
m
+
—
}J.
4

Indeed whern

Central Library - Ain Shams University



. Y d
o= Llegs )E,, &-, &
v’L o9 z* E
we Zet
124 o 3‘32 )
~n = Clag, a., o8 =.a8 =.a
S(%1r F1Tee®Byr g, B

18 interesting o comeizer Tle siraeture ( shape) of
the 2 no direct pover metriy of = oziver infinite metrix  of
gome certain shzps. e =Tzrt vtk vwhat is celled & srrirs
PR ht s .
vooRL Droardte cuiidl - Lizgonzlomatrixm) |, The gernerzl
premCment s easll! recognized, el formalsted, by consideric
illustrdcive exc-nles

e congiler Tle sTrirgp ol zlert: itk tle three
f
bezds of sizee, 3,Z,2 sespei-civolo, Thue e witriw oo ods
of trhe ghzre
- .
X I ¥ . Tl |
X ¥ X Z z I
i .
i . i b
X ooz oLz i
|
; j
i
|
! ST A |
RPN = I I T oox oL
l
| T ’ |
, Doz -E f
| ¢ o0 A
[ — -.-“ “_‘“_&___J
a -~ 1 —an s = Nl . Ll Y q - -
SrAng e vmatris o= 2T by coaoaltdvs tie ohove pule

- "
¥ Yhe viawm€ S

Siwve Hﬁ u‘m/ b(uJ

are L{Hf fo Ne v pes [;2_}

Central Library - Ain Shams University



+

0 ~re modified dictiomzrs orler we see ~re

~Ye leaéding

ot

submairiz of order 45343 of 2 ( and whick is actually tre
a as v - ER T - . . .

2 i direct power wmatriz':> ire lezdirg submztrix of order

7 of & ) can be writter in *re partitioned form

-

?_.I
MmN
S
los]
ft
(@]
td

vhere Bl, 32 ,

e e P T = ta T = © 3 N :
zrd 24 respecyivel s, Tle supmetriz Bl odig s i meTriz

|

[N

o8 maTrix of wiicl =211 <re elenents wiski ne .ON=-ZET0

glemenis=),apd itssrovs =z well -8 its colurme corresponi to
irdexéc S{irs, B SR Y
,

- hmapr e —ae 3 [ T Ea e B : S
--& Tows nnoellaie of T ocErry e dinTewed -airs (iv e
S ole womwd oo Tarame Y Y4 5.5 - -
Sle wiTxrizm 3 ) Twom T100Y to (5,5) & o-ie wowe sl
~ - e e T ne . a2 A - 3
CoLAIne T o, CErre Tl Iieyel noirs JLoTne vrole motwizm
3 - nole motriF,
T mee T - - ! -
- ) '\7, [V |
T leslive gutmiorim o7 ariew 4O
. - -
ir Tle Tolicvwiig vezuls o
v 3o - ( : Tl
—aTIe s A = DR y = - )
st‘v “ﬁ ce Sl --:—3--2, B 3’ a e 7
- - Yo A y . - - 3 3
WLETE TLE DELLS Al Aoy A, .., PE rerncofivelr of rrlevs

Central Library - Ain Shams University

) (1 1) (192), (2,1:’, :2;2); \1’.:’), \’2’3)’ :3’]—),(3’2)3/3‘;_3W



rl,rg,rB, eas 5 the second direct power ra2trix B = A&
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Eonsidering strings, liakar's procedure, of arrenging tre

indexed pairs of rows and columns according to the modified

3
dictionary orcer, is not the bes® ove for constructing ar -

12

Jther procedures enable us io produce some & in more simple}
Lo
‘o

forms ( and as we shall sce enable us t2 write down trese &

much more simply ) .

Inspection of the arrangemert of tre 48 permutations
(1,1) to (7,7) in tre subsequent sets in (i) to ( ix ) =ré

inspection of the decomposition of the submatrices 32 and 3_

by the sub -~ ampengements in (ii) +o (iv) arnd in (v) to (ix)
respectively show that when .. is & string tile new second
direct power metriz is obtaired by applyirg tve following

procedure .

e write 4 es

T T
P - - i
g _".Ll o ' » - L]
LC £ C . .
4 : . ' <
‘\1.5) pes = C .
- -13 . © .

The new second direct powrr mestrix is tle string whose

beads are the direct procuct -atrices A.Xh L, d= 1,2,3,.., ,

I=1,2,3, «ss crranczes gceoorcing to the moditied Cictionary
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