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Abstract

For a sampling formula with the sinc-Gaussian kernel Qian et al. have recently
given an error estimate for the class of band-limited furictions with the aid of tools
from Fourier analysis. By using complex analysis, we give in this paper an error
estimate for a wider class of functions. Part of the result of Qian et al. can be
derived from ours as an immediate corollary. Computational results show a fairly
good agreement with the theoretical convergence rates.
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5 L720.001 A ADERIZBNTITo72. HEOZODOF oS5 Mt CEET, WHER
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SPARC T, long double ®¥#A X116 314 FTh 5.
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RROFRFIER, REFIZOWTIZIZT T T7E2BY, ZRUNMIOWTIEIN =108 L
N =40 DBEOHEERICE L D=, Zhit, BEOST75, KEF L ITEHLE
BOWI o212 TH D,

FE 23 INTHEEE N L REBADERED S T 7 OMEX OERHIEIL,

(3.2) —g log,pe = —0.682 - -
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Thd. ZOERELOUBEZEMNEL LT, REDIT I 7IIMRAT, R/WM_FEIZL-T
HELA-K ST T7OEEXERL.

3.1 BEREEHIIRERZHOFEEN
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LEDD. TDLE fo 130<ed B ellx L Dy, CERIDOERTHD. A/E
Tit, a=2,1,0, d=10"" (i =0,1,2), m=0,1,2 IOV TEEIZ Gauss EH > 7Y v~
FAREBERTHHERTo7-. hOREL, FdicdLle=d/100& L, h=(d—¢)/N
Ll T, AHBEOCEELBT LD, BELZHETIEIZIEIN =45500DF —
& &R LTz,

(3.3) fau(2) (2 €C)

3Z & D BT -RICEESIR S Tz,

NI | -El ectronic Library Service



The Japan Society for Industria

82

loglo(max error)

log,y(max error)
[
=
w

-10
-15
-20
=25
~-30
-35

logyy(max error)

and Applied Mathematics

HAR BEESAHTE Vol 17, No. 2, 2007

81 l61l 241 322 403

1 1 i 1 l 1 1 1

:N

M

:N

5 10 15 20 25 30 35 40 45 50
0 626 1252 1878 2054 3130
- d= 0.1 4
0 5 10 15 20 25 30 35 40 45 50
0 6081 12161 18242 24322 30403 :M
- d = 0.01 -
0 5 10 15 20 25 30 35 40 45 50

:N

Fig. 1. Errors for f, 4 of (3.3) with @ = 2 and for m = 0.
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Table 1. log,, (max error) for f, 4 of (3.3) with o = 2.

m =20 m=1 m=2
N=10 N=40|N=10 N=4 | N=10 N =40
d=1.00 —-6.77 —27.28 -5.29 —-25.19 -3.52 —22.80
d=0.10 —-4.77 —25.32 -2.29 —-22.20 0.48 —18.84
d=0.01 —-4.09 -24.29 0.45 —19.55 443 —14.96

Table 2. log,, (max error) for f,q of (3.3) with a = 1.

m =20 m=1 m =2
N=10 N=40|N=10 N=40 | N=10 N=40
d=1.00 -6.94 -2745| =531 —-2521 —-3.58 —22.84
d=0.10 -5.96 —-26.47| -3.31 -—-23.21 -0.59 -19.84
d=0.01 —-6.09 -2642| -1.31 -21.21 2.18 —17.18

Table 3. log,, (max error) for f,q of (3.3) with a = 0.

m =10 m=1 m=2
N=10 N=4 | N=10 N=40| N=10 N =40
d=1.00 —-6.89 —27.35 —5.40 —25.26 -3.65 —22.87
d=0.10 —6.90 —27.39 —4.41 —24.26 —-1.66 —20.87
d=0.01 -7.38 —28.14 -3.53 —23.52 0.34 —18.87

Table 4. log,, (max error)/N for foq of (3.3) with o = 2.

|lm=0 m=1 m=2
d=1.00|-0684 —0.660 —0.635
d=0.10 | —0.686 —0.660 —0.636
d=001]-0692 —0.664 —0.639
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Table 5. log,, (max error)/N for f, 4 of (3.3) with a = 1.

‘ m=0 m=1 m=2
d=100| —0.684 -0.660 —0.634
d=0.10| —-0.685 -0.660 -0.634
d=0.01| -0.691 -0.660 -—0.638

Table 6. log,, (max error)/N for f,4 of (3.3) with a.= 0.

} m=0 m=1 m=2
d=1.00|-0.681 —0.658 —0.632
d=0.10| —0.683 —0.658 —0.632

- d=001]|-0694 —0.663 —0.632

Y, REDT T 7DFEXICOVTIL, Table 4-Table 6 D L H iz, #(3.2) NERIE
(ZHBHIAVVMEASH TS . B OB m OEIIZ M -> THEXABHRE LY bxL
BROTLEIMRABROND D, THUTEREOHEICE W TER 2.3 DBREIHERFT O
exp (—(7/2)N) DHERWITedTh>T, EEIZIE N™12 OEBRFEN TS L E
bbb,

RIZ, m DERBIZDONWTEZD. NIZBETA A —F—IZEBTDL, EE23 L9, m
P31 5 & log,o(BRZ) 78 2log,, N FREEIXEMTA Z LN FRATE A, L AT
BRETFMF O N IZEK SR WEEERFICH m BE T 228, Table 4-Table 6 DEBRSE
RiL, BEFPTHREREOHEMEZRLTVWEEEXLLD.

WIZ, dDZBIZONWTEZRD. NIZBETA A —F—ZERBTALdDOEE IR\ L
(22> TLED. 2L, 21 OFENF O 1/d" [ZEBT5HE, dH1/1015127
i logo(BRE) 3m + 1 BERMTAZENTFRTES. bbAA, ThIEKEEAR
O 7ZH, REIVEBRBRIZIZOTFRICGEVVERSPRNTNEEEZ LY.

HEIC o DEZBIZONWTTHHH, ZHUIERBERELZRANITOMNELEBY, FHigEkX
TREBIIR. ZOBRITERVICRLELEZD.

3.2 WHEHIR S -RE%k
| ZEBKE LT, $ELE%s

(3.4) fi(z) = (sinc(z))! (2 € C)
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LBt fie BuThd. fiidCETERIT, EEDI>0IZRL,

(3.5) |f(2)] < max { (£>l,e"’} (z € Dy)

i

BT (23) LB oTh=1/N,r=+/N/n &L, 1=5,10,1520, m=0,1,2®
FHRILOVWTAREBEA Lz, 28, HEEHET IBICE, N =5,10,45,50 D7 —

Z BRI LTz,
0 80 160 240 320 400 :M
10 T T T T T T I ! 1
5 F 1 =20, m =0 A
~  0F} i
o
4 =5 r
G
® _10f
s
E -15
(o]
o =20 |
S|
~ -25 F
-30 F -
-35 ] . ] ] ] ) ) ! ]
0 5 10 15 20 25 30 35 40 45 50 :N
Fig. 2. Errors for f = sinc® withm =0 and d = 1.
Table 7. log,(max error) for f = sinc’ with d = 1.
m =20 m=1 m=2
N=10 N=40|N=10 N=40|N=10 N=40
l=5 —5.18 —25.48 -3.67 -23.39 —-1.98 —-21.01

[=10 -3.99 -23.18| -—-239 -21.09; -0.81 -—18.74
=15 -3.18 -21.20| -166 —19.09| -0.11 -16.78
=20 -2.70 -1949| -123 -17.38 034 -15.09
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Table 8. log,y(max error)/N for f = sinc’ with d = 1.

m=0 m=1 m=2
[=5 | —-0.680 —-0.664 —0.645
l=10] —0.653 —-0.638 —0.618
[=15| —0.618 -0.605 —0.583
[=20| -0.583 —0.568 —0.546

=7, ERRBOME m OBE~OEBIZOWTIL, 31HERAEORBENREETHS.
_ RIZ, BEDOT 7 7DEXIZTOV YT, l;jbjxép;@%éﬂi(&?) o)ﬂg{‘nﬁﬂﬁ&ittﬁﬂ"jiﬁb\
fEAH T3 (Table 8). LAvL, [ MKEVEAIEZ 5 TRV, UL, AKX
E(3.5) DELDEHENRELSARY (d=1L LTWB I LICEE), TORERERTE,
2B tEZOND. ,
TIT, 35 KBNTd=n"logn LRBVIHA, 2FY h=(7N)llogr LB\ 7
BEORRUIToTHI, ZOLEBHIBNT/n =145, fERITFig 3BLU
Table 9, Table 10 DL 512720, RIRDERNRIFFIND. HEHEOBAH, I,
CEISEWVEREUI X L TR A EZ A L) A RVIABIA TE B THLH L5 HE
REEMTIRERICL>TVND.
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Fig. 3. Errors for f = sinc® with m = 0 and d = 7! log 7.
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Table 9. log,,(max error) for f = sinc’ with d = 7~ log 7.

m =10 m=1 m =2
N=10 N=40|N=10 N=40| N=10 N =40
=5 —-694 -27.69 —-5.01 —=25.15 -2.79 -22.32
[ =10 —6.55 —27.25 —4.63 —24.72 —2.42 -21.49
[=15 —6.20 —-26.83 —-4.28 —24.29 —-2.09 -21.16
[ =20 —-5.89 —-26.41 -3.97 -23.88 —1.80 —20.62

Table 10. log,,(max error)/N for f = sinc’ with d = 7~ log 7.

m=0 m=1 m=2
[=5 | —=0.690 —-0.673 —0.656
[=10| —0.689 —-0.672 —0.643
[=15| —-0.688 —0.670 —0.644
[=20| —-0.685 —0.668 —0.638
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