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Abstract: We show the same findings in this article, for the authors introduced in 2005 and 2004 that proved the classical

p
sampling theorems, in the space B;zw ,1S P <90 and Bulzer show that three variants of the indicative analysis sampling
theorem are similar in the significance that one can be shown as a corollary of one of the others. in 2014 [1] and [2], but in this

1,0
work for any function in the space B,,’Vf the space of all functions which are integral by weight function. Consequently,
the two sampling theorems in the universal standard are fully identical. The outcome seems to be that our work is successful.
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1. Introduction

With its corresponding aliasing error, the approximate sampling theorem isduetoJ. L .L. L. Black'
(1957)" . The classic Whittaker Kotel, nikov, Shannon theorem contains these theorems, with,

(//eﬂnf’N , 1< p<oo,W > 0 , Take into consideration the approximate sampling theorem.
For 1 < p < oo | define the space

Y= {we P @) NCM) 5 wel®NL (iR)},
with 1/ p+ 1/ p’ =1  andfor W > 0, the Bernstein feature strap space is limited to [— TW, 7ZW],
ﬁ;w z{ welP MNCER); supp. ¥ < [—7Z'W , 7IW] }

Hither (U) = (l IR 272') J.l// (U) e™ du . The Fourier transformation of y should be measured
R

in or under distributional ten, P > 2. The stipulation ¥/ € LP' (iR) as specified in the description of \Pp is
Always grateful forthe 1 < P <2

2- Assertions
Theorem A: Classical Theorem on Sampling

Let weB’, , 1<P<wo |, a >0 then
K. .
w(t) = ZW(W) sin (wt —k) (te®) (1)
kez

The sequence converges completely and universally on m . Sampling sequence of samples is the group in
(1). v measurements. For this theorem's history, see e.g. [3, 4].
If v the theorem A is no longer valid. Band not limited. Though at least it can hold on to the cap W —> o0

, (see [3, 5, pp. 95, 118 — 122]).

Theorem B: Approximate Sampling Rule or Standardized [6]

P
LetWElP , 1 <P <o andlet
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Ry = % nZ“EZ(1—e-“?-”W“) :_Et//:(u) e do

Then

w(t) = k;w (%) sin(Wt—k) + R,p) (1) (teR) e @
Along with the estimate of errors

(Rp) )< \E jm yOldo (te®) e ®)

Specifically, one has

vO=lim Ty sn-k) @

W —> 0 k ez

Equally for teR
Note that the "aliasing mistake" (‘(ERWI//)('[)‘ ).

Treated in the monumental 1908 article by de La Valle Poussin (see [7] pp: 65-156 For publication of his

article, and pp. 421-453 Input from a commentary by Butzer —Stens ) .

3. Main Results

For 1<p <o , a >0 ,letybeany function & define
Ip

L™ ={y ||, = [“W(U) @, | du]1 <o  And define @, = %//:||z//||p]a exists}

Desire of space

PP = {yxe LP“(R) N C(R) , l,/A/eLl (R) NLP (SR)}

Where I The set of all actual numbers and then all real numbers is C (m) space defined for the set of

all complex continuous, valued functions 9% .
The "Bernstein space” of function band Limited to [— TW, ﬂW],is St.

BP . = {1// eLP(R) NC(R) , sup z/A/c [- 2w nw]}

Herey (0) = (1/~/27) Iw(u). e"™ . @, .du, denotes the transformation of Fourier of .
R

In the description of (1 € L”"* ™ the condition (' ' ) is always fulfilled for 1 < p < 2.

Now we have to show that:

Theorem 1
Let weB)y , 1Sp<oo ,  a >0  then
k .
v 0,0=2y ()@, SnW-K).  (teR) ©
kez
The series is
k) .
w(t)=2waw(szm(wt—k)a)a(t)
k=z
Proof

Let G=w (t). @, then G is bounded and by theorem a (1) we get
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G(t) = Z G(%) Sin(wt —K)  Thus

kez

GO-v @, D=2 ¥ @, ()sinwi-k)

kez
end this series is absolute conv.
thus
k. .
wt)= Y v @, ()sin (wt=Kk).o_, (1 0
kez
Theorem 2
Let ¥ e¥P™ | 1<P<w , a>0 andlet
1 _ (2n+1l) 7w A )
Ry = — 1 "t2mn v).e" . w,().do
@0 = = E( )(znjwm ) (v)
Then
k. .
v = 2v @, ()nW-K) 0, O+Rp)0 EeR) e ®)
kez

In comparison to the error estimation

2 N
|<snww)(t)|sg [ p)do (te®)
BIET
Proof
Let G=w(t). @, (t) then G isbounded
1 _ (2n+1) 7w A _
(R,G)(t) = — > @1-e"*") G. e".dv
\/E HZEZ (2n—.[1)7zw
1 it2zwn (@)t 2 d
-~ S (1-
Eree™ | o i)
Then
G()= ZG(%) sin (wt —k) +(R,,G)(t) (teR)
kez
and by theorem B
LoSae™) [ p)e . o)
R =— 1—e"tomn v (v).e" . o, (v)do
\/ﬁ nez (2n-1) 7w

p(t) = Zl//(%) Sin (wt—k). o, (1) + (R,p) (1) (teR)

ke z

L]
Here we inquire the other way around: Does hypothesis 1 mean theorem 2, the outcome of theorem 3, but we
have to prove the following outcome:
Lemma 1

Let W, (t)= % IyA/(u).ei“t .o, (V)dv
\

V> aw

The sampling sequence, next,
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(Suv72) ()= i v () Sin (wt-K).0, )

- Lim zwz( 5 sinwt-Kk).0,() )

N> k=

For everything converging (t eR ) and rewritable as:

(2n+l) 7w A
(S, v,)(t) = Zef"zﬂwn j f()e". 0, (V)dv  (teR)
nez (2n-1) 2w

Proof

The (t € R) periodic extension of the function (27Z'W) from the interval (U —¢€
entire real axis R is for fixed letter —77 W, ZWgt, i.e.

g, (v) =e" (be(@j-Daw , @2j+Dmw] jez) - (8)

Gt's Fourier coefficients are sin (Wt —k )k €Z and, since g, is of bounded variety, At each continuity point

in its sequence of Fourier converges to (g,) with partial amounts bound evenly (see [5 p, p .28]
Consequently we have

g, (v) = ZSm (wt—k) .o, (t).""" (v# 2j+) 7w, jeZ) - )

:—OO

ZSII’](W'[—k)a) (t).e™™ <C (veR,NneN,C>0 - (10)

k=—o0

vt

.@,(0)) to the

Now for both the series in issue, it have (9)

Lim Z%( ) Sin(wt—k). a,(t)

N—ow k=-N

Lim Z{\/—j (v). e™™™ o, (V) du} Sin (wt —k)

N—w  k=-N

Lim {% UI vA/(u) ieik”’W.Sin (Wtk).wa(u)du}

N— > W k=-N

1 " - N ikv/w H
i E e . Sin (wt —k). d
A/ 272' U;[,W!//(U) I_NL[I] k=—N ( ) a)a (U) v

% LR RO X L — ()
|

v|>aw

Lebesgue's dominant principle of approximation justifies the trade of limit and integral (10).

f)- Y Sin(wt—k).o, (v).e"" cL(R) (neN)

k=—N

< cly (o)

This illustrates the Lemmas first section. The second part is now easy to follow since, in view of (10)
(Suw2) ()= J_ [y ©).0,0) dv
|v]>7w

(2n+l) 2w A

ZFZ (anl)ﬂwww)g (v)dv

nez
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(2n-1)2w A

zzvr_(Nimjuhﬁquuye”wQMMdu)

nez

The final equation is correct (8)
Theorem 3

In the presumption (i € F Pe 1< p < o0), (1) implies the approximate sampling theorem theorem (2)

Proof

Firstassume P> 2 ,since w e F”“, a>0
The reversal form for Fourier

1 " vt
w(t)—F [y (©).e".o,@©)dv

1 " i
l//(l)) %o dv+-— |y@).e".0,dv
V2 VJ;zW V2r v!;zw

mO+w® e (12)

Say now Y/ € Lp, (R) implies ¥/, € B,;),\}a , and therefore it can be extended with the classical sampling
theorem (Theorem 1).

1= 3 v ()Sin(E-—K). @, )=(6,0,) O

With respect to the Lemma sample sequence f2 (1)

(2n+l) 7w A
(Sw 4 )(t) e—|t2;zwn W(U) eltu o, (U)dl) (t € R)
i \/Z ”GZEZ (2nl|:.L)zzw
< K, .
v (©)= 2, v: ()Sin(wt=k).o, O)+y (1)
k=—o0
=Y {w( =) Sin(wt—k)—{(S, ) (1) - v, (t)}} -------- (13)
k=—c0
As regards the word in curly brackets, we get the definition of f2 by our Lemma
(2n+1) A
{Sw2)®-v, ®)= ze-m [ v©).e".0,w)do
nez (2n-1) v
.t IyA/(u).ei”t. o, (v)do
V2rm o] > ¢
(2n+1) 2w A .
- Z(e—ltZﬂWH 1) l// (U).elw .a)a (V) d 3
v nez (2n—J;)7zw

- (Rw V/) (t)
If (2) and a simple approximate rest (row)(t) of the error is inserted into (13), then ((Rwy) (1)) if (lS p< 2 ),

N

(P’ >2) and the inference, (7 €Lp’™“ (R)) doesn’t normally indicate (y1) as a consequence of which iv

(1) is not actually (¥4 € P (R) ) and the reasons mentioned above are not applicable;
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