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On rational interpolation to || at the Newman nodes
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Abstract: The rate of convergence for Newman-type rational interpolation to |y | is studied, and nodes
near the zero of the Newman nodes are increased. Through the improvement of Newman’s inequality, it is
1
proved that the exact order of approximation is O( M) , the result is better than the classical results of

ne?

Newman. Further explanation: increases nodes in the near zero can improve the approximation order of

the original.

Key words: Newman nodes; Newman-type rational operators; Newman inequality; rational interpola-

tion; order of approximation.

DR, BORBESC x| MBI RSO Berne - S

X = y N = "o H
sein. {0t 1913 SERRECE TSRS || i, 0 T L Core) Sl = e R RA T
50 0 WA Z TR o] WEEB E,(|x]) = AEESr () = 28 =29 s vy

p(x) +p(-x)

1 2
o — NBEREE (Acta Math. , 1913, 37. 1-57),
(n),E‘THEAE& ( Cla val ) }E: i’]nBSlﬁ‘, ﬁ%e—‘)/{sR”(‘x‘)s3e—no

1964 4, Newman % ¥l R, (1 «x | ) =
max || o] =7, (o) [ EERF RS AR GRAE

T E,(|x])(Mich. Math. J., 1964 11:11 - 14) ESAEX = {x,:k =1,2,,0,0 <x, <1,

1997 4, Brutman 2" 38 F3R A B AR RO AT HE

+ YFSHEHEI: 2016 -05 -06
BEE£WME: mdtg &St RR A E AR R AF A TTBITH (QN2014018)
TEHF R HEH (1978 4F4F), B; MARAME: REGENTE; E-mail: zhanghml978@ 126. com



56 3

TREEMHAE . |« | 7€ Newman &5 55 4104 PR (E 65

< e <xn$1$ o/&\p(x) = H(x+xk) , T
k=1

%;Iﬁéﬂ { — X,y T Xy, T Xy ’nyl’x2"”’xn} E,(J
Newman KI5 BB -T2 L H
v _oop(x) —p(-x)
D =) (=)

1E Newman 2 J5, A AN/D2E 5 BEE RS N
HO(W3CHR [2-14]) EAY Newman BUf{H, Ff
BRI+ UAE, BFFE5 Newman £ i 2 A 56 1 ] A
kT

2004 4%, RE S 8 L E R A ik o

C 1
R(lxl) = +q—fyﬁ$
\/Eeﬁ ne/;
C = max { }: 0.278 46---
0< |x|<= 1 + e"

2006 4, e 53 R 5 T
HE5, R Newman 45 48 4145 A B BT 2 32
i, ARl AR AR

(e[ T

R(|x|) = C(fx+n e p(_L))

ne/n 4

HpP CHEFE, s=n=1,
2010 4F, £ 454 il i ok i Newman 45 5 41
FRE B 5 k3 8 — WA g5 1 R.(|x]) =

cm%m(4%@,ﬁ$awmﬁﬁo
2015 4, Pl S Mt — 2540 BN 10 1 45

JAL, 735 Newman B4 BB T x| 19 F 7K
X_iﬁ 0SS nAX. I
ep( ﬂ+8yﬁ¢a> 05 n A%, Hbln

BER TR T 0, AR, ik &7 SR
FTTxl0 <a<1) (]l <a<2) HAEHHE
ASCHE [0,e7" ] BEIN n/2 (FE3X HL n BUEEC)

i rea e
AN = eTa 0 RIS (25 S AU 2
&

) Newman 45 540 N = {x, = e |} i Newman !

1
ﬁ@@ﬁﬁ%ﬁﬁ|m,ﬁﬂ@ﬁMﬁo“M%

1 r,,,(N;x) 7Ei1%F Newman %55 4
X x| B9 PE
B T TE 45 S 4 A 3n/2 NS5, N T
i, 48 3n/2 iC4E m, FrLI4E Newman RIF5 PR 7
X
r (Nex) = 2 =p(=x)
nlViw) =2y (= w)

I 4 A BN R Newman 2554,

n =38 i, AN

1
H = - ; =0 3/
‘em(N,x)‘ Hx‘ r,,l(N,x)‘ (\/;e,zf)
JERHAS 2 BT ST X Newman A8 70003 .
5131 Y%n=380f F

n/2-1

nfll k 1 k
—a - a -1.6.

ksn PSS € "
=11 +a =1 1 +a

R X A vl
w2l ot n/2-1 ) a — g™
—_— < — = —
,11:[11+alr exp( 21;&) exp( 21—(1)

Mn=380,
[T

2(a —a™?) 22(6_/]737—6_2 ) =1.6

T, = o =R ERE

1 -a

|2 420<x <x, < <x,<1,4, =
n 1 " 1
z ) élxe [_xlrxl:lﬁrj" ﬁ ‘en(X;x)‘sio
k=1 x/r An
5@ 3% §0<x<iﬁq‘, ﬁl_">3*2“o
2 1 +x

NEIEM E R 1,
MR H T, (V) B x| #ROEE R, H
LG A [0,1] RpAT,

(i)i’[0$x$xm=exp(—37n) =

eXp( - %E) I,

exp(-il) 1
m 3n/2 —_
Amzz%= exp(i): 2«/5
G BN e (-
Jn
Al
hgIH2 4
IR
1 2
<
How P 1) e
(i) Hx, = eﬁzﬁsxs% = e = e’ﬂlﬁ,

)ﬂﬂxﬁ?%/l\b ﬁx/#] = d" SRS X = aj(j =n,n
+1,--3n/2 -1),
p(—x)

Vp<x)

m k
‘hm(N;x)‘: = u =

k
a +x

k=1
n m

a'-x 4 d -« x —a
I1 I 11 <

k : k
k=1 @ F X =@ t X p=jax ta




66 HrlRE2Ei (BARER) %555
a" - x x —a 3n
= -1
F=n+l ak+xk:f+le+ a* exp(zﬁ)g 9(37”)(/5+1)
ﬁ(lk_amﬁ(l—ak: 1—eXp(—7) 2\/5
k=n+1 ak +a _,+1a + a ﬁ
S P 1-a’f-’<”ﬁ11-ak th b AR
e =l vy 137 5
B 145 [ h, (N [ < e < — .
¥ fe[ N
(i) Hx, = e <o < VR MFHNS A ey (342)], —Zhh(NNx )
xj+1 _aj+1$x$ = J(]_O’lv. s 1 _1>O 2 ( ) 1+ m( . )
E h (N;x") =1/13
a —x| _ m ’
ho(N3) | = |5 <x H e S PR,
ﬁ ak - X ﬁ X — ak - X — ak = Haﬁ‘éiil %ﬂiiﬂzﬁéﬂﬁ%
kzlak+xk:j+1x+akknx+ak\ 1 - 9
Lod —x 3y x—at U 13ﬁexp M \nexp i
kl:lla+xk,+1x+a 1_[11+ (2) (2)
_| /; 4 %
IR [, (Vi) [< e <o FH A2 0 D) ﬁobew(qu
2
MIEE (i) - (i) 15
e (Vi) | = |- 20 o< 2 s 2 st
mann p(x) +p(-x p(x _
p(—x) : 25 LT, 7EZEMEE (0,67 ] WM n/2 (n
2 _ 8 _ 9 WUBEO) A2 Eﬂﬁﬁﬁti‘a‘afﬁéﬁﬁéﬂﬂxﬁuﬁ;%
\/ETez_l Jne? —4  Jne: Newman 45 4l N = {x, = exp (—k/f) i
Newman *““ﬁﬁfﬂﬂﬁ%i?l_ 5 @Jﬁﬁ’ﬁ)h@l_
Lty BT =R A .
s 0( ) BEAGE AR F Newman 128 25
ix) ‘ = ‘ \x\— r,(N;x) ‘ = (f;f) I ﬁe[ H ewman b
A A e s Ry XAGERKGT3C [2] MRS [3] W)
Tﬁlﬂ%ﬁf@ﬁl@’l‘%%ﬂlﬁ‘], HLIT e, LR (Un s < 3n/2 ). RIS frs
ER2 Wt = ——op WAH {155 SR B 1 Newman 45541, BRLAS{E T
N FRAR LRI LK [5] s,
13f g EAGERITEIE TS [6 -14] Rl
T By, AR R S ()
R i n =381, 75 o ERY FRFAHS I as ok g w2 USSR 4
e 2/
. T RS N2 AT AR e JROR f s
FLO<h,(Nsx") =P<‘—’5><1,,ﬁ\qﬂ
p(x’) B3 30k -
m k _ % 3n/2 1 _ /
hm<N x") ‘ - kl:ll Zk +i - l:[ 1 +z /Z [1] BRUTMAN L, PASSOW E. On rational interpolation to

5B 3

3n/2
b (Nyx©) | =370 (Zee (i)

(0o ()

l—exp(*

i

J]. Constr Approx, 1997, 13 381 —391.

E1
[2] XIE TF, ZHOU S P. The asymptotic property of approxi-
mation to |y | by Newman rational operators [ J]. Acta
Math Hungar, 2004,103; 313 -319.
XIETF, ZHOU X L. Improvement of Newman inequality
[J]. J Math Anal Appl, 2006, 315 359 —366.

(FHEEEE T3 )

(3]



5 6 1] BEE: W (h,d) - DEL RS 73

Wit 1 BN HAE(kd) - BRERTNEL]
ShnT, W T 2ERIPRER, HIH TS 4L e
g (X, V) W X1 -1 Y1, WXTFHRW < T
H > BA (k,d) - BREAFHBEL S

S 3k

[1] ZHOU X Q, YAO B, CHEN X E. Every lobster is odd-
elegant [ J]. Information Processing Letters, 2013, 113
(172): 30 -33.

[2] GALLIAN J A. A dynamic survey of graph labeling [ J/
OL]. The Electronic Journal of Combinatorics, 2015,
DS6. http: // www. combinatorics. org/ojs/index. php/
elje/article/viewFile/DS6/ pdf.

[3] BACA M, BERTAULT F, MACDOUGALL J A, et al.
Vertex-antimagic total labelings of graphs [ J]. Discuss.
Math Graph Theory, 2003, 23(1): 67 —83.

(4] AR, (B8 2 RILSERBERSERZT]. il
Rezsa i (A ARBEEERR) , 2015, 54(5) « 24 -27.

[S] Bmifk, skd. JLRIFERBMERMELT]. ik
A (HABERR) , 2008, 47(3) : 10 - 13.

(6] RERAE. BF, o(r, ryy ooy ) WSCHERRS [T
IR AR (A AR AR | 2016, 55(4) @ 11 - 14.

(7]

(8]

(9]

[10]

[11]

[12]

YAO B, CHENG H, YAO M, et al. A note on strongly
graceful trees [ J]. Ars Combinatoria, 2009, 92 155 -
169.
ZHOU X Q, YAO B, CHEN X E, et al. A proof to the
odd-gracefulness of all lobsters [ J]. Ars Combinatoria,
2012, 103, 13 - 18.
WANG H'Y, YAO B, YAO M. Generalized edge-magic
total labellings of models from reseaching networks [ J].
Information Sciences, 2014, 279. 460 - 467. DOI; 10.
1016/j. ins. 2014. 03. 132.
WANG H Y, YAO B, YANG C, et al. Edge-magic to-
tal labellings of some network models [ J]. Applied Me-
chanics and Materials, 2013, 347 —350. 2752 -2757.
DOI; 10. 4028/www. scientific. net/ AMM. 347 — 350.
2752.
WANG H Y, YAO B, YANG C, et al. Labelling prop-
erties of models related with complex networks based on
constructible structures [ J]. Advanced Materials Re-
search, 2013 (765/766/767) . 1118 — 1123. DOI. 10.
4028/ www. scientific. net/ AMR. 765/766/767. 1118.
e, 5K, Phis. —RBIRERSHI]. EHk
K2R (FIZERR) , 2016, 54(2) ; 222 - 228.

R N R e e ) S U e e e e e ) U U e A D U A O

( 4% 66 11)
[4] ZHAN Q, XU S S, ZHANG Y H. Asymptotic property of

approximation to x*sgnx by Newman type operators [ J].
Acta Math Appl Sin Engl Ser, 2010, 26(4) . 617 —624.

[5] P&, W BT 2045 i1 Newman B HT
HET[J]. BegibRE, 2015, 44(5) . 757 - 764.

[6] WERNER H. Rational interpolation von |x| in
dquidistanten Punkten [ J]. Math Z, 1982, 180:11 —17.

[7] BRUTMAN L, PASSOW E. Rational interpolation to |y |
at the Chebyshev nodes [ J]. Bull Austral Math Soc,
1997, 56. 81 -86.

[8] BRUTMAN L. On rational interpolation to | x| at adjusted
Chebyshev nodes [ J]. J Approx Theory, 1998, 95. 146
-152.

[9] HAN X L. On the order of approximation for the rational
interpolation to | x| [J]. Approximation Theory and Its
Applications, 2002,18(2) . 58 —64.

[10]  5KEEW], 2R, |« | 7655 —3& Chebyshev 4 i i) A

HGEIT[ )] FEHIR 224 (R, 2010, 42(2) -
1-3.
[11] ZHU LY, DONG Z L. On Newman-type rational inter-

polation to |y | at the Chebyshev nodes of the second

(12]

[13]

[14]

[15]

[16]

[17]

kind [J]. Analysis in Theory and Applications, 2006,
22(3): 262 -270.

TR, AR, Bk, | x | TEVIHE A EE 2 Cheby-
shev Z5 sl 41047 A (L [ ] Be ek, 2014, 34
(3): 509 —514.

SRR, TR, R, | x| TEIEV)ZS i LA I
ELT]. RHEIMER A2 (AR |, 2011, 31
(4):5 6.

SRR, BUA O, R, AE o | RO EEMELT ]
SEROT R #2016, 38(1) : 52 -59.
HCEW AR, | |* 75 Chebyshev 45 45 15 B i
[ BT A AR 2741, 2016,33 (4) 491 -
495.

TR, B 5, R | x| FEH5 T2E Chebyshev 45
S PG LT ). PO 2 2 4l ( F AR B2
fi) ,2015,38(6) :889 —892.
SRS, BUAE S, R, o (1<a <2) 7ESFHRSS
SBR[ ] A b S R 27 2 4 (A AR B2
fi) ,2016,50(1) ;21 —23.





