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5.1 Malhotra' and P.K. Dhargava e, Dhopal (M.P) india
'Department of Mathematics, Govt, Sﬁﬂm & Commerce College, Benazeth,
i i 1ML
b i lJ'rll*E.|r:"|Il.'|il: ;:mnthTS@gmnllmm ping o0
. : dercdexpanding map of
% . = . fized point {heorems for an ord wend the resulis
mtﬁi .r:;lzzlinrt:rn:::{K:::hﬁ?:h;l.ﬂuuhi ﬂr._ll.h;l.l rr:;;:ﬂ;ﬁr;“:;?;dtu spaccs ovET
L . d Teuri || ond and Mietn and BB ral b
1'&1:;:11.“ j;g:fﬁng:;:hh p'lrru:uﬁzil which illusirates the results proved herein
PR— d sel.
- Keywords: Ordered cone metrie space, fixed point; expanding mapping. partial orcercd ¢
© MSC 2000; SAHZS: 4THIC.

. . INTRODUCTION : a prems
g ad Zvng 9)deioed b ore e P, bt contonpicipl [12] 22
L+ . e L 3 d pEneraiied i ¥ metnc "
P mﬁmtﬁmﬂrﬂ"&nﬁ:ﬁqﬁlﬁlﬂﬁ flfmu thnt the fixed point resulls proved in cONE

. Liu and Xu [4]
Mo | P mathis drawback, recently, Liu an
E ... dimeet comsequences of theit uswal meirie versions. T0 & ok 'T:r?i:;n E!nnru:ll nlgehras, instend of a

R d ing the eome migin loved
i'.i" g (ha nemec il 08 5500 WSS m;iiﬁrlﬂ:;ﬂhl 1Eﬂ: a veclor instead of o constant scalar. The hix
L *" Bapach space. 50 thal, inconlrachive con

some fixed point Thearems for

i Ran and
' s shown by an examplein [4].Ran
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P m]L'II'I-i_n'lHIAEIFIE:E:“ this paper R and N will denote the set of all real and the sei ol all natural numbers
m% mﬂh::-ﬁ he a real Banach algebea, i.e., A is n real Banach space in which an operation ol wokgiacaison

; F i ies (see. (18] forall x, .2 EAja € R () xlye) = (x¥)z: i)
iUl :gﬂ ;ul-:::;n?:m‘mhaqf E;:Tﬁ r;:: (i) a(xy) = (ax)y = Ieﬂ.ﬂi (iv)

=~ laylisixMyh ot the Banach algehr A has & unit, 6. 8 multiphicative identity e
b IE‘VT uxch .-,:g"ﬂf:‘f E::l:lﬂ-iu::mﬂ.mﬁtn glemenl x EET?.-. snid o be invtﬂihl_cli.f there is an inverse
-'=.'= slement ¥ E A such that Iy = yx = & . The iverse of ¥ € X s depsted by x 7. For more details we
rrrr :::::,Eh.h Let A be & real Banach algebra with the unil € and x € A. If the spectral radius plx) of x
T i less than one._ i plx) = 1.'|m¢_.,,|.lx"1ﬁ = inf, lx" "= < 1.
i Then, & = 1 is invertible, Acwally,(e — X) = El-n x',
A subsel P of A is called a cone if:
R P is elosed and [0, ¢} = P, where B i the zern vector of A;
L aP 4 AP c P forall nan-negative real numbers a, fi
3. PwpPch
4 Pn{-P)= 8]

. For a given cone P © A we con define o pantinl ordering = in A with respect o P by x = v (o0
et Indly - tqulvalemly ¥ 3 x) if and enby ify —x € P. The notatlon x < ¥ (or equivalently ¥ 3 1) will stand

. Tory=x € P, where P'denotes the interior of P.The cone P is called nonmal T (were exists a
*" nomber K% 0 sach that foe all x,v € Pox € y lmplieslizll € Kllxll. The teaut positive value of &

L, hulisfying the iﬂ!‘ﬂ'ﬂl‘t inequalily is called the normal constansl of P {see [ITH). In the En'l_'lml.ini wg alwpns
i Hmf.-. assume that P is o cone in & real Banach algebra A wilh £* 5

[ -‘ﬁ l. _lL 1 i ]
-'¢" the panial eedering with respest 1o P, (L2, the cone P is  solid conc) amd £ is
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A STUDY OF THE REGULARITY OF TWO INTERPOLATI
MATRICES 1
Anita Mandlai

: Govt. Scierice & Commerce College Benazeer Bhopal ( M.P.J‘

fi ABSTRACT: We study a theorem which connects the regularity of two interpolation matrices An
i uempolation scheme
L P:Exll}= ':l.‘i i !_I-I----wm. k - n'l |,,2 preeenll {""':.

Ay & penerally described an m x (n+ 1) interpolation matrix given by

i E=(e,) i=1L2..m, k=0,.2...n o
& =ithc, = | af condition (A) is true otherwise ¢, = 0 clearly ¢ = I indicates that k-th derivative af the
i palynomial Py, at xi is being interpolated. _
i An interpolation matrix is called normal if the number of i's in E is equal to the number of columns e n+1

Keywords: Set of nodes, fundamental polynomials, set of polynomials of degree at most n, polya condition.
L mgularity. annihilated function,

INTRODUCTION:
Let 1, denotes the set of polynomials of degree at most n. Then given a set of discrete data ck., a sei of
=Elmct nosdes x| .52, .-.-%F with multiplicities mk, k = 1,2........... r such that Emk = ¢ + | the basic
imgrpoiation problem is to determine a pelynomial Pn € [T 0, such that the system of n + | equations
P'n (xk) = ck,} holds (1.1)
(A e use some basic definitions related to regularity of inlerpolation matrices.
§1: Sct of nodes The set X = {x1,x2,............ xm} of nodes is the set of all those points which are included in
- 1 interpolation scheme given by equations of the type (1.1).
'_-"1::," Generating functions Real valued functions Boiee s rais & defined on an interval [4,b] 2nd forming 2 hass
W = Cto generate the interpolating polynomial are*called the generating functions. Hence, if Frn i3 the
I3 iemolsting polynomial then  Pn= ag =0.12....n (1.2)
e Azebraic interpelation 17 the generating functions are given by .
I i) == ij! 0<jsm (1.3)

t=]

¥zn the invterpolating polynomial Pn becomes an algebraic polynomial and the scheme of mrerpelaton s
krown as algebraic interpolation.

Interpolation matris  An interpolation scheme

A

P (i) = cick: i = e S N Y fi {1.4)
Sl ©cenenally described by an mx(n+1) interpolation matrix given by
E = (eik) =12....m k=0,0.. ..n (1.3)

*a Fip

. witheick = 1 of condition (1.4} is true otherwise ik = 0
g Clearly, ek = | indicates that k-th derivative of the palynomial Mo m =i

is bewng mierpolaed
| Avrmal interpolation matrix An interpolation matrix is called norma

1if the number of 15 ;m E i ecesl o

LLS

s r e

B O numnber of columns e n + 1. Conventionally, we wriie
il Bl =Zeik=n+1, i=12. ... T —
Eailll LetG= [g0gl.......gn) is the class of generating functions so that
et g Pn=Esp k=0,l.......... A
i = the deierminant of the cocMicient matrix of the system is given by
i HE X )= DrE.H:GE:- IHF..K;;[IIFI,. voneen  BN) K
o et ™! Oxih, g Oxi) g™ () D eik 1 ik € E) (1.7
IWINE.X) # O, we have o unique solution of the system {1 .4) by Cramer's rule
Prfs) =X QX000 INEX Gy X phix) k=b.......... i RS

wiere the system Gk consists of pd,
matria b DPE, X ), i means

MEX) = [go"' (i), g™ (nide..... m™ (xi) elk = 1, ik e k)
Asnihilated function A function P is called annibilaed by the pair (E X1 ol
futem cofrespanding fo the scheme (1 .4), which means

F.™(xi)=0.eik=l:eike E
We deline the ¢lass ol wnibialaed fune lons as

200G = =2 ahgk - P (s = 0 ek - Beihe 1) L),

¢ Managing an caplicii representation '
1 Let us mssume that the pair (F,X) is regular. We call Ak
i (E.X), where with kronecker delta notation

...... ghel Lgk+.......gn: The A(E.X) will denote the cormesponding

it sabisfies the hoimogeneous
1.9
JU LN

elln the fundamental polynomials for the pa

y -
Fulii - [Mseiplinary Ni!iﬂn.li'l.'.'nmfrrrwu o “Hecem .tﬂl.m._}n{cm i Devebogung lndia
(NC - TRAIY 2008) 24%: 25* Feb LT ;
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Then 'nin the nlerpol

g

(>

.I"hlilr f:l:q-} "f-:llﬂluh LT
atien seheme (1.4) is

/:"") =

=€ g™ I-I By 0, o E-.
. in p,ivnl:ullry teton] L)
'i{!} I-}ill_L-F-ﬂll' ‘-:r_l II*'-l'l-‘.-!:'

(12
NOW I PRESENT A THEORE, .
PRESE OREM WIICH CONNECTS THE i
POLATION MATRICHE HICH CONNECTS THE REGULARITY OF Twe
Theorem e T'ﬁ“; 1l ) “Ir'ulmill' Interpolation matrices 1 and 12 he of the foems
=BV ELE =Bl + B, B2 = [Fyl= s (fes<
Assume that for a set of nodes A the 0 b il

“2, [I2) - (2.0
- Py air (K, X) is L
() Ihe faikar il ;,J'.':I % |'|;=_|I”|‘||_ | ] ":F!“IF" Ihen

the following statements are el
(b There exist s fundamental i ' '

il _ undnmental polynomials Aik « Uin, eik = 1, eik ¢ E2, for the paie (F

(e) There exul s linearly independent functions hi « Mn, i=0,1 ‘I-II ;;rﬁ:J:L::cdxl El, )
the 1.1#.'1urrm|mr|1 INEZ, X, h0D,.......D5-1) - J e
= det [ by (%), h..,""tni];tu- ey e B2)
1% INZer. '

I' r'“ﬂr {a} r:'{h] L'l tl’i'ﬁ'iﬁ.la H:x' rf_l”[l'w.! “|= FH]nr'”r"h} - tcj

+ We urtilml- the s polynomials A ey = 1, ey ¢ E2 lexicographically and dencn
pr RLfis vty -1, JI'qu: ofiler '.I": pair in (2.2) in the same order then by (1.11) the matrix thar
Fo ) 15 the unit matrix which implics that the determinant (2.2) is nonzero.

or proving, that {e) ~==(a), let fik clln ,e'lk # |, ¢}k « E be the fundamental polynomeals
(F ..:':] | !IL’I"I the fik mus exisi |,||Liqlu|::|::|,-P since lhe I?'-:Ilt ”E-I,.:l':_ll is regulnr
Meanwhile, the fik span the set Tln. We rewrite the polynomials .

Fih @ Ting e’k = 1; el k & 152 s g0,.. i< in their lexicographical order and fik «Mla; e’k

E1 a8 gs,......gn in thelr lexicographical " hedeotrebngy
determinant INEX: p0:; 2 praphical order, oo, Thus the pair (E.X) is regular if and

. 2.2}

------ gn) 15 nonzero. We rearrange the comesponding marriy
Bl..o.......gn) to have as the first s rows those corresponding 1o eik=1 from E2 in thew lexn
"'-""dfﬂ then rows corresponding to eik = | from EI in their lexicapraphical arder also This rranat
AEX, ghgl,.........¢n) into
| A{E2X; g0, gl,.......g81) *
il ALELX, g, anj | (2.3)
i lgice
DOEX; a8l e ienngn) :

= INE2X; g0,.......45 1 MINELX; gs,..........gn) 2.4}

According Lo (1) we have that AJELX; gs.........gn) is the unil matrix and hence
HELX: g% evovanaca gR) = |, =

Then

IMEX: gh.gl........gn) = [IXE2,X; g0...........gs-1) (1.5)
Thus the proof follows i we show that with a nongers constant C
{2, X; hO,...oon o b1} = CIEZX; g0,......... i3=1). i2.6)

In fact, since hi,....... 081 sre annibiloed by ihe pair (E, X} by the defintions of gi,
Bpee o oofil Wi oblain

|1l -RHEJ. LT 1 K A— el

[T — v (2.7}
Wiich implies

b, " (=i} =X ¢, HI"’[ni], a=0l,.......51, eik=|l eke E2

l-l_l. S— |
Tl

A2 R ha=l) :
feag, mj= 0, Lo be In AUERX, gl . s 1)

Il el

[3E2,%; hil, .. a1}

= det[cay), iy = 00,0000t 1] XK IMELX; g0, ... ga=1) Since hi), hyel arg hineasly mdepende
= !.i. | Sy - 1) g0 whilel proves (2.6).

REFERENCES:

ISBN Nao, 978-93-8771

1. Kis00.: Noles on inferpolation. Acta Math Scl Huang 11, 4864 {1960) (in Russiams
2. Lorentz, G0b  MWiememsibneude, 5 (2, Jemer, K Bukholl Interpolatin, Addiss

TR R |
o Hamim . Sm i on J

_S_-:an ned with CamScanner




