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Summary

Being based on the generalized sampling theorem along the line
of consideration of the reciprocity of integral transforms, presented
previously by the authors} , some of the series-expansions of functions

are given as its special examples.

The generalization of the sampling theorem and the reconstruction

of a band-limited function from its sampled values and derivatives were
made by Kohlenbergz) Fogel‘”, Jagerman and Fogel[‘), Bond and Cahns),

’

and Linden and Abramsonj). Fhe sampling theorem was also gener-

7)

alized by Balakrishnan’’ to the case of a continuous-parameter stochastic

process. On the other hand, it was pointed out that the sampling
8)

intervals need not be uniformly distributed .

In the previous paperl), the authors presented a generalized
sampling theorem along the line of consideration of the reciprocity of
integral transforms and gave some of its examples, which include

9) 10) 11)

Someya-Shannon’s sampling theorem as a special case,
There the sampling intervals were not uniformly distributed. Recently
the authors were informed that the sampling theorem was also generalized

by Isomichilz)

in connection with the generalized frequency domain.
Some of his results agreed with those given by \151 . Here in the
present paper, the authors wish to discuss the series-expansion of
functions in an orthogonal set of functions, and also to give some of the

new sampling formulae.
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let f(“ belong to L'P , and let the following reciprocity

!‘CI.ALLOH,H !'UL(l .
)5 I : - S p) >
[~ (») A ’ | T (1 t A

and

-1
fiy =L, F= (Kct,my Fards, frr tef )

B
From (1) and (2), we obtawn at once :
. ]
A
and
; _ - (
f!?(t/»)KUS,T) dp= 3 (t-7T), | )
B
with delta funcrion ;(‘t) .
Further we assume that
Fery = 0 . for > & DS B (§)
Accordingly, we obtawn from (2) and (3)
~1 ~
fty= 2, - F = SK(L‘)A) Feay da. (&)

D
Let F(/«‘) be expanded in a complete orthogonal set of functions :

§ 36,, (5) ; g?é,,,,u) ¢ 1) dr = jm-é\%n (m , n = integers) } .
D e |

in the domain DE B , 1.e.

Fea)y= 2. an®n). for »€DESB @)
n
The expression (8), being multiplied by ¢M(A) and tegrated over D

H
gives :

(Ford,mdr=) a, g b b mdr=)a . )5 = Joa, . (9
D n > n ’

From (6), (7), (8),and (9), we obtain :

. -1 ‘ -
f(f).—.-zt ¥ .-Z Qn‘zt 1, 75"‘
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’"Z(f;" gF(MﬂM"@)‘gfrr\'(t,»)sé,m)a. . (10)
n n D 2

If the funcuons f(t) , Hsﬁ ()’)} , and the integral kernels K(A, 1)
Y™l
and K (t, A ), are given, then we can construct a series-expansion of
£ (#) by means of (1),

If we can take

~
55,(/5) = K (An, ») for AED (11)

~
N . a
\v\/tth constants Aﬂ , 1.e. 1t the kernel K An, A ) can be put equal to

ﬂ,(ls ), then the expre=sion (10) s simphified into

1 ~ A
fity=) (T SF(/S) KAy, 4)dh) (/?(f,»)ku,,,»)_d/s

n n D D

=D — {0 K, 0 K, A)dh, (12)
n ], 5
by means of (6). [le expression (12) gives a generalized sampling

1)

theorem °, The points at the varable T ¢

T = An , (m= <niegers) (13)

are called sampling points, and the funcuon ;h(t ), defined by

..1 - Sﬂ\_ ~
7,[(”’5 Zt ﬁ =g K(t’A)ﬁé.w)dA’: K, ») k(An,A)‘(A, (m = integers) (f “)
p
D
is the sampling function,
e
If the set of functions § K (An, A) in= mtegers} 1s not

necessarily orthogonal, but complete and linearly independent, we can

find normalized biorthogonal set . f 1/;'1 (A); m = integers } , tn such

a way that
~
(R, M Vo) dr = Som. m (2$)
m ~~
is to be satisfied. From the completeness of the set s K (/\M,,&);

m = mteger‘sk ,

w:\; have :

Z;(\'(J\,\)A) "{’m(c—)’-—'-'g(/ﬁ'o’). (16€)
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[5Qm1(‘hl]2) expanded F(}) in {V;(/&),‘ n = mtegers} , and obtained :

For=2 4%, jor A€DEB (17

w\/)th
SK(/\,,,):) Fiay da . (15)

m
From (6) and ( 18) o obran Gt onee

4,,,= o, = gfr(l,‘,/s) Fes) da. | (79)

Operating Lan (1), we \M 1 by means of (6) :
t ¢ y b,

‘f(t)——“[f‘l.’[.’ _-_—g:{”- gi?(t))&)%(,s)a//s

D
- .
- S an - (Ko, (o)
D .
The expression 187 o C19) hecomes 10

{ o) =

2

(.~ |
| A K (A )'gﬂ(f'K(/!,t){(t)
D A
(S
/gﬂ‘f fees g‘{A'K(An)A) Ka,t) (21)
D

by means of €1, [he expression (20) is the generalized sampling

12)
theorem obtamed by Isomichi , und the expression

g, (t) = gm A) Y (A) db

1s the sampling fum tion, with sampling points t- A (! = integers) and with

Fn Qi) = §K<Am MK dr= 8,

The idea of the qenu aliced sampling theorem was also given by one
of information theory.

( m= /'rlt7¢7~5) (22 )

of the present authors, Tukizawa, in his book )
If we take jr[g()\n );}I 1o be orthogonal, then we have at once
)

aot=fgml={kow,»n}, Q)



as was given in (11), the expression (20) reduces to the sampling
theorem (12), the dual vector {% MY for § KR'(,\" , A) }
reducing to }/l?,(,\“ , A)} itself.

The corresponding expressions of F({) for (20) and (21) are

as follows :

F(t)‘:ZF(/u,,%gK“‘,UVQM) A, (2%)
n E

and
~
F(/u”)-.- g”f'F(t)'Sﬂ(A'k(/u,,)A)K(A,t), (25)
B E
with the sampling funcuon :
o™
;9 (t) = g K(‘t,,é)y';(,s)a(A) (2¢)
” E
and the sampling points T -/U,, (m - integers), under the condition

that for the complete .s'pt/\j K( h,t))' L xntegers} we have a set of

brorthogonal functions iY;m y; Mo m[egers} in the domain EQA L.e.

’

~
SK‘/“m,H V,e)dt = §, . for teESA @)
E
From the completene<s of the set §K{/«m) A)y m = mtegera& , it

follows that the expression :

N
T K, M) Vo) = 8 (r=0), (%)
m
holds. :
Now, let us take sampling functions }3,, (t);n - mtegers} ,

54,, (t) ;m- ,Lmeg,ers} , %fm (t);m = uuegers} , and § g/n (t) ; -

= 'mtegers} , defined as follows :

9, (£) = g?(t,») Yo (s) dp, (29)
>

| %,, (t) = SK{»,U 95,,(/5)4» = gK(A,t) KAy, A)ds, (30)

2

b (t)= SKH,»)Y;M)M, (31)
E



and

7.t) = gK(A,t) K (am , 2) AA . (32)
E
From (3) and (4), we have
}1:,(0“)) for €D
SK“',” Ju()4t = (‘K,(»)‘J‘(c-»)dpg .
A > 0, for c¢D
7\7(1,,,&), for o€b
\’k(f)f)‘zﬂ(t)lt’ ¢“ (A)'S(G-’A) ﬂ(ﬁ = (3k)
A 0, for a—#_b

A
T _ (%o, f oeE
‘k;()) S(G’—-b)‘()’” (3.,(")

O, for oEE

B

m\-—-’\ H\—/\

and
K
3 E 0. fo o e
By means k‘! (3rand (15), we obtain

S 7,,“){,‘(0# - gu- gdr- 1/’,,(») ?Sh(o-) ‘ 5(6-,6) =
A > 3
- g‘k,,(/a)ﬁ/,o)d,é‘:5*?(A,,A)’)‘;(A)t//°'-‘- g,.,’" , (27)
D 2
for any integers m and n . This expression (37) shows that any function
of g 3,,0); n - mmegers} and any function of §{“(t),' n = imegers}

are mutually orthogonal in the domain D . Similarly, we obtain, from

(4) and (27)

~

(/’,(t)}n(t)dt = S«kmm) K(/u,ﬁ) dr=8 . Q2)
3 E ™,
We shall return to the expressions (20), (21), (24), and (25).

They are written as follows :

Sty = ; f(xn) §a(t), - (39)

f ) = gﬂt%,ma(t, (%0)
A



Fue)= 2, Fowa) ot (%)

and ,
- «
F(/“n): g F(t) ?v,h(’f) "(t) (%2)
B
in terms of (29)~(32).
Let f(t) be any function which can be expanded in ‘ f}u(t)j n=
= 1ntegers , L.e.
Yt) = % ¢, 4o (t) (43)

with constants ,C,. , then the integral operator :

(\7-2 gJT'Z?“(t){"('r)zfl(‘l";(t”r), ./Qk)
A " A

applied to (43), is the identical operator, wn the sense that

Tkt = § (). ““7

The proof of (45) 1% quite obvious, if we put(43) into (45) and refer (37).
Considering (4) and (44), we shall take

;:"(;,)- f’k’(t,»)f(r) at, (%6)
A |
with ¥ (9‘7
f(t) = gKM,t)F('“ A, g
and | » (ﬁ
Poan) = | gm0 00 4 Y
with A

fr=5 flaan &, ().

m
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Then we obtain, from (2), (3), (47), (39), (49), and (37), the following

expressions :

¥
Hllf Su-gu- K(A)t) Fay 'gdcr‘/’(\(t) o) /:/a-)

A 3 B

¥ ,
- go(A' F“‘"f“"" Feoy- A“(A—a)»jF’wF/AMA) ($0)
2 B | B

and

BN = SM'ZZ $Ta L () FA) ()

A
=> S o fan: 51.,."2 fra yfaw, ©0

with the norm Hfl of function f(f
51 f () dt . (£2)

The expressions (37), (u)) and the generalized Parseval equalities (50)
o )
and (51) are given by [somichi 7,

Now we shall differentiate (39) with regard to £ , then we have

ey = D 4 $ha (S3)

On the other hand, we apply the generalized sampling theorem (39) to
f’(t), then we obtain

ity = 2o g, (£4
n

fag = [ 5]

From (53) and (54), we have

ity = Z $' ) dutt) = % foan 3w,

Accordingly, from the m -th derivative of f(-() , we obtain :

with

N

(£

(w-7) (w~4) &

™)
t)=2. % (»\)?x(*)"qu,)ﬁ ), (54)
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for any integers T and & (0TS¢ ™ , o&¢h<m), and with
A ™
™) d Om)

a(
(2) - ;;:"f()), and ;" (2 (9‘) ( sz%lc;eys)

Here, we shall mention an expansion-formula, which contains both
Taylor’s and sampling formulae. If a funcuon f(t) 1s expressed in

(39, 1.e.
f(t)"Z'f(M) In () (£7)

and if we can expand f(t-f € ) na Taylor series, as

(1)

+ 0
1 »
fuerr) =2 57 8- F w0, (£5)
then we have an expansion-formula

pibas ™m ()
f<f+¥)’2421-;:—_r o ALy Pl (£7)

(
- ZZL““ ;T f(ln)?:)(f) . (é0)

For the special case of §= 0, the expressions (59) and (60)
reduce to (57). While, for the special case of T= 1‘ (with 4
fixed) 1n (59) and (60), we th(‘

™) (m)
f(kgi)’zz, ? f (Aa) Fn Ag) 'ZL ? f(A)
a(m) ({1)
"Z — 3. f (Ag)

and

::‘ 1 - (m)
f(lvt)rz Z;??')((A,‘)?,. (A, (é2)

mro M

f(t) ’ZZ “‘—(f l) 'f(,\n) }:n)()‘). (627)

M=o
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The expression (61) is nothing but the usual Taylor expansion of f(,\ +t )

while the expression (62) gives f (Ag t § )in terms of the denvanves
of sampling functions 4§, at the sampling point )‘

Example 1
R
We shall take the Fourier transforms in (1) and (2) :

1 .
K(»,f)z‘{; exp [ <rl] , . As(-——po' )
™
K (t, )= cxp[-"‘tb], B =(—00, +o0)
) el

>

o~
Pu 0= K Qu, )= exp 40,21, D= (op 4)

A, = %/;A 7 , m=integers, 4 = real number given arbitrarily,
6
S cx/-[- AgmA]" exp[+aA, AT o) a)?
= ‘?/9)

”
then the samph’nq theorem (12) reads as follows :

Z 2 sim (BT +(m—4)T)
t + 2% _n

n= -0 /3

tZ f(m-"‘& T() . s/'n(/?f~(’n+&)7r)
pt—(m+&)w

l” 4

frt) =

M ~ o

(63)

The expression is nothing but Someya®s sampling theoremg) given in 1949.

The expression (63) gives f(f) in terms of the sampling function

Sin (Pf~ (’ﬂ+*)1t)/(ﬂt— (n+h) M), with values of f ((nmc+4T )/ ﬂ
at sampling points ¢ =(m+ 4 )‘N//} (n = 1131);elgle)rs) If we put 4
in (63), we have Shannon’s sampling theorem .

Example 2
VA R A
We shall take the Fourier cosine transforms for (1) and (2) :

K(A)t)': —%——cu(»i)) As(o’+oo))

N |
K(t, ») = cos (TA) B=(0, +00)

bl

)
=0
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~ :
¢,, (A) = K(/\“,A)’ Cos ()\hA)) 'b*(o)/g))

Sin (-Zln/a)
9)‘ T_g 1 '22" /3 } >

J . .
where 1,‘ s are the roots (arranged in ascending order of magnitude) of

the equation :

A, ian(l,‘p)—: M (6%)
with a constant M . Then the expression (12) takes form
2 1 p P
f‘f)*;,—Z 1 ¢ SR ([ Fn) cos (lhﬁ)dﬁ)'[cos(t‘»’)cos(X,,A) oA
) -
g :
=2 ' Cos (An f2) t Aan (BT)- M '
P Zf()“) 1+ Sl‘ﬂ(»zxnﬂ) ' t_l 1; Cas(ﬂt):
" 225 "
with sampling points 1 - A'n (m - itegers), and the sampling function:
(t) = 2 cos (Ay fB) t/fln(/)f)-M
7" p 1+ sim (2An ) t?- Az COS(/gt)‘
22p8 e

Example 3
e N e e
We shall take the Fourier sine-transforms for (1) and (2) :

Sin (At) A'-“(O)i-oo),

Kl)s,'t)=:’-t" i

-~
K(t, ») = Sim (th) B = (o, +0°),

~e
?h(ﬁ)r K(Xn) /5)?-'31"1(2,,/5), :Da(o),?))A

; n )
jn*._zf__{l___m’z(;ﬂ;ﬁ })

) , , v
where A,'s are the roots (arranged in ascending order of magnitude) of

the equation :

),‘ Cct().n/:?) = /\/ (57)

J

(5)

(£¢)



with a constant N . Then the expression (12) becomes to :

2 1 P i
fit)=52 PETENENYY (S F(/’)“'“unA)‘(ﬁ)'JSin(tA)Sfﬂ()nA) A

/Z AM/J ° o
2 Sim (Anf)  tet(ft)— N
= Z f()‘h)' Sim(2AA) 1a 2 ~Sim (/Jf) (§3)
e T T2 VT A ’
n
with sampling points t- lh ( m = integers), and the sampling function :

2 Sim (A“ﬂ) Tc.f(ﬂt)" N
.1 _ Sim (ZAup) ) tl - A 2 Sim (ﬁ t)- [57}
) 2 An A 14 "

The formulae (65) and (68) were obtain"ed by Krol in connection with

I (1) = —

the solution of an integral equation.

Example 4
NAA A A
Let us take the Hankel transforms of order Y = "1/2 for

(1) and (2), and take the Fourier-Bessel Sel’"lveS]S)fO[‘ F(/‘b)

NE f(t) € L, (o, too),
K(A)t) =1 jV (At)) /4’:(0 +°")

~ : _ g >
K (t,ﬁ) = A jy (t/b), :B:: (01 +°o)
P = T GaM, D= (0, p),

with the orthogonality relation

£
S 'D‘T)’ ("m A)‘);()In") A = i'm' S"",n )
and g 2 .

%m = izﬁ‘ Jyjz (i"f)’

)
where ),,.P s (m=1,2,3,...)are the positive zeros of ,Jy (2) , being
arranged in ascending order of magnitude, i.e.

Jy (Gap) = 0. | (7o)

The expression (12) takes form :



‘0o ]

- 2 ! . ,

f(t) Fl Z: 7 p' (}; ,‘) (Sb F(A)J).(},.A)JA).fAJv(U,)Jv(}"J) )
neg y+1 4 °

4

e I J, (pt)
= — _%__.2 )‘()',,)' 4 . v (P R | (71)

) 2 ]
n=1 ‘]y+j (;"P) - I

with sampling points Za},, ( m = positive integers), and the sampling

function :

2 In Bpt)
(t)= — . rera
i P D Gmp) 27— 20

The formula (71) was given by the present authors 7,

.‘ (73)

Example 5
NP A A
We shall take the llankel transforms for (1) and (2) just as in

Example 4. The function F(A) 1« assumed to be expanded in the Deni
expansionIG) in the domamn P =( 0 | /9 ). We shall take
K )=t T ) A= (0, +02),
~
K(t)A)ﬂ/’jy(tA)) B= (o, .,,p'a)’
¢"ﬂ(/)) = J)’(ANA)) D= (0) ﬁ))

with the orthogonality relation :

p
S,AJ;()\,.,A) );(A,‘A) AN = 9,," 34.‘ m >

’

and °
1 x 1, 2 z} 2
’"z.zx‘ J O, +4)p - J, (Anp),
n
where .): s (n=1,2,3,...)are the positive roots (arranged in ascending

order of magnitude) of the following equation :

Am Jv/()n/j)""£ Jy()“nls)ao, (73)
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with a constant { .

Then the eéxpression (12) becomes :
+ 0 P

A -
{(t)= é T )P" xR gzs F(A)Jva,nd,g-fb B t8) ], (A, 4) 4

°

==-28) {(1,) n ot L at)+ 4 T, (p (ng
/’,Z.: n {(X:+£l)/fl"l}~]v(z\.,8) 1"- Al _’ ,)

with sampling points T = Ah (m = positive integers), and the sampling

function :
9. (t) = -2 An Ct 0 4, s
" /3 {(A:-v»{l)/)l-)’z}.], (A,,p) t? - l.

The formula (74) was given by Kroll“')_
Letting { tend to infinitv 1n the expressions (73) and (74), we see

(75)

that they reduce to the following expressions, respectively :

Jy(),\/i) = 0, : (96)

and A ' |
An Jy (BT)

ftt)**-*z. - R
mat Jyer (Anp) £ = A2

The expressions (76) and (77) are nothing but the expressions (70) and (71),

. (97)

respectively. Accordingly, the expression (71) is a limiting case of (74).
If we put V= 1/2 in the expression (74), then we obtain

fit)=- z/;Zm

n=1

7).1 W tc.sg&f}+("‘~)3m(’f)
{(/\ +4 )/3 - --}Sm(,l..,) Nt (- /1 )

, (78)

where 1,,, s are positive roots of the following equations, being arranged

in ascending order of magnitude :
1 : ‘
An usu,,/a)wd—-;;;—) S (2, p) = O, (%2)
In the expression (78), if we replace /(f) and f(),,) by f/f)/ﬁ

and 1(1)‘) INX, respectively, then we obtain :

li | tc.t(ﬁt)+(“}7‘
fit)e- 2/32 fAn): N f So’n(Ft).
jog+49pt - }:.‘MA./) t -l
(§0)
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Further, if we put

.t o (1)
4 5 N,

in the expressions (79) and (80), then the expressions (79) and (80) reduce
to (67) and (68), respecuvely.
If we put

1
%:E—-ﬁ- 5 N=o (£2)

2

in the expressions (BU) and (79), then we obtam

o e { + (at)

{({-).—-:.._,Z £ (X, ' T cos

' P wzi S'"(A“/B) 13- 2,2 ’ (¢3)
with

ces (Anﬁ) = 0, (?«)
An-1 |

d P 2p T (’)1:1’,2)3)..,) (%)

an

. n+1
S)’n(l,‘/))::—(-1) ) (mgill)J,...) (96)

Then the expression (83) reduces o :

_f(t)glz‘f .l'n IT() (1) ) pt Qos(ﬂt) . (27)

2 e P Vi

The expression (87) correponds to Someya’s sampling theorem (63)
with .& =1 1 /2 for an odd funcuon f(t) .
If we pu't Yy = =1 /2 n(J4), we obtain :

. An n - '-""i'-‘ax
-f(t)—.z/zZ§(A,. . An N tsin(pt)=th-35) e pt)
m=1 )‘..-f«d )/3"7;}605(/1"/]) A/'F( fi_ ):)

(73)
with
L} 1
A, 3T (Ahf).‘("z—ﬁ#) Cos(A,,/ﬂ): o, (?7)

In the expression (88), if we replace f('f) and f(/l,.) by f(f)/ﬁ
and ‘f(ln) INAn respect‘wely, then we obtain

N
1% an t) (4'
i)a-.Z/ZZ'f(AJ — (X en (P "/’ Cos(/zt)
wet JOwAp *?fus()\n/?) o)

(90)



Further, if we put
1 (91

in the expressions (89) and (90), then the expressions (89) and (90) reduce
to (64) and (65), respectively.

If we put
1 _ (¢
#t lﬂ J M = 0 > : 9 )
in the expressions (90) and (89), then we obtain the following expressions :
2 s 1 t sim(@t)
fo= %5 00 NS
with n=1 Cos ()‘nf) t? - 2,
Sim (A = 0 (
1.e. " h/s ) ? 7%
mmw
)"n‘ -, (’)\ril 2, 3)...) /957
and /3

Cos(lj/?) (-1) . (m-i)_z) 3, -+ ) (96)
Then the expression (93) reduces to :
ﬂ‘t S1m (ﬁl‘)

¢ oo
= nmw . (~ 71.
: {(t) “?'mZ:; f(“ﬁ“") (1) pztz__ m* e

The expression (97) corresponds to Shannon's sampling theorem for an

(97)

even function f(f) .

Examgle 6
We shall take other Hankel transforms due to Weber17) for (1) and (2),

namely

t (1) € L, (p, +e2) | X2 po,

Fer = (ko fodt, g v2-d gy
and /4 |

G, («t) f(f)=f/f(t,ﬁ)/—'u)a'», fr teA (59
3

with

K(A,t)tfrrv(fo(,,bf), A-(/» +02)

>

~
K(t,») = » ’T;.(faz) tA), B= (o too)

>

’7;(1,2)= )/),(x)‘;u)-Jv(x));‘(g)) | (100)



and

2 P
G, )= T, @+ I, (101)
under the condition that the integral :

(Tt dt < 4eo

15 absolutely convergent.

We shall take another Fourier-Bessel expmwuon]7> for F(A) of the form :

F(/;):.-ZQM#)"(/S), fer A€ DCESB

with n=1 .

Bor =T, A, 2,4), D=(«p),

] |
S»Tvuﬂ,lmﬁ)ﬁ(in“,M”)Mrj 8., (roy)
wmom,mn)

of

and 2

R* 2 o 2 2 [ onq)
= O, A B) == s (A0, X, &)= [ nd)
In= 7 Tous A SRR DY J50np) 1,

’
where )h s are the positive roots of the equation
(103)

T e, 2ap) = 0, (104)

Yy Q) Iy Qap) =, Ae) Ty (Xnp)

From (99), the expression (12} becomes to :

+00 2 '
l 7\2 J (Anf) d t 1)
f(t):%z — > ? .Gyu,,d)-fu,.)ye;fa.y\.p- :P" (: 2
oy J; (-A,.«)‘J),Q”/e) f (1= 2n) G, (at)

voe | |

_ Zf(/\n)' An Gy (An) Ty (Anx) J, (Anp) Ty, pt)
2

oy Jy (AM)*Jyzu,./a) (t-2Ar) G, (xt)

(105)



33

with sampling points t - ln (n=1,2,3,...), and the sampling function :

A':' GV(A;‘“) Jy(And) Jy (A"ﬁ) %(dt, ﬁt)
) - (708)

2 2
Iy Qna) = Ty (Anp) (% X)) G )
In the expression (105), if we replace §(¢) and ‘f(/ln) by f(t)/q @t)
and f(ln)/ﬁv (X Ayn) respectively, then we obtain Y

s |
g A T, (And) Jy Aep)  Ty(at, gt)
f&)z—ﬂ§‘ﬂhy d s , (107)

2
ti- 2
N=q n

<}n(t)” -7

7,2 One) = T np)
-~ A,, and the sampling function :
2 o A (ot pt)

9 (‘t) - - T 11‘ jy (z\n )Jvi hp) . ’T)) ,1/’ . (]O?)
i J,z()\,.*) - J, (Anp) t' - A, |

The expressions (63)(03), (68), (71, (74),(78), (80, (87), (88),
(90), (97), (10%), and (107), are examples of the sampling formulae

with sampling points 1

derived from our generalized sampling theorem (12).
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