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HANKEL TYPE TRANSFORMATION



CHAPTER - III

3.1 Introduction :

In this chapter the Inversion Theorem has been derived 

for generalized two-dimensional Hankel type transformation.

This work is based on [1], [2], [3],

3.2 Inversion Theorem :

The inversion formula for distributional Hankel type 

transformation determines the restriction to D(I) of any 

h. - transformable generalized function from its Hankel type
A i j*

transform. From this we will obtain an incomplete version of a 

uniqueness theorem, which states that two h. - transformable
A f P

generalized functions having the same transform must have the 

same restriction to D(I).

Theorem 3.2 Let F(u,v) = h^ ^(f)(u,v), (u,v) 6 as in

(2.3-1) where (u,v) is restricted to the real positive axis. 
Let ^ ^ • Then for each 0 6 D(I),

o o
as R, R* -> oo. (3.2,1)

Proof : Let 0 6 D(I) . Choose real numbers a and b such that

o<a<6f, o<b<^f. Since the integral in (3.2-1) is a conti­

nuous function of (x,y), it generates a regular distribution 

in D(I). Hence, we have
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/ c r K/2 ]i/2 „ x
<X J 3 F(u, v) (x/u) (y/v) (2 ^/ux) J^(2 ^^dudv, 0(x,y)/

oo

? ? “ x X/2 „ y/2
" J j 0(x ,y)dxdy ^ ^ F(u,v) (-) (^) J^(2/ux)J^(2/vy)dudv

Since 0 is of bounded support and the integrand on the 

right-hand side is a continuous function of (x,y,u,v), we can 

change the order of integration and obtain'

H B \/2 ]i/2
^5 5 p(u»v)(~) (*) J^(2 7ux) J^(2 Vvy)dudy, 0(x,y)^>

o o
^ X/2 n/2

= 5 5 <Cf (tl •t2)» (lH (rL“) Jx(2 V^t1)Jj1(27^t2j)dudv .
o o 12

f Y \/2 v li/2
•J J 0(x,y)(^) <*> (2 JTx) , (2V5y)dxdy . (3.2-2)
oo

Now, let
oo oo

-r r r Y k/2 v |i/2 __
I(u,v) = J j 0(x,y) (~) (^) (2 %/ux)J^(2 >/vy)dxdy

o o

and

M
(W R R'

R,R*
^ ^ $Ku ,v) (:jr ) (~ ) J^(2 v'utj^)>1^(2 \/vt2)dudv
o o

Since 
l -at,-bt0 k, ,k

e ^ 2 A i ? M
a , M-ttf f>2 R ,R

(/t^t,,)
R R«

k, k_ -at,-btrJ j u ^ 2 e * 2
o o

K/2 \s./2 __ ,
* (^-) <^H (2v/ut1)J|l(2/vt2) | (u,v) dudv
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R R' k, k.
4C B ^ ^ | 5 (u,v)| u 1 v 2 dudv

o 0
(tl*t2)

for some suitable constant B, MD Dl 6 H , . ,, forR»R a , b,\, p.

each R, R*> O . Using the Riemann sum technique, we can 

write equation (3.2-2) as

R \/2 U/2
^ F(u ,v) (jj) (^) (2 >/ux) (2 s/vy )dudv,

o o

0 (x,y)^> = f (^l ’^2 ^ ’ ^R,R'
(tltt2)

)> , R, R* > 0

This has sense because R, G H_ , , . Hence, now,® > D > A 9 P

proof of the theorem will be complete, if we show that
MR,R'Ul’t2 —* 0 ‘W inHa,b,\,|» 89 "• R' -> <X)-

„ */2 v H/2
Since $ (u,v) (^) (2 yut.^) .

* Ju (2/vTJ is smooth and 0 6 D(I), we may repeatedly differ-

entiate under the integral sign and use the equation (2.2„5) 

to write

Aki,k2 (t1,t ) r r
Vr' = 1 1 $ (u-v)..... -■

R y 1c \ ^2
* J^(2Vut1) JJi(2v/vt2) ] dudv

R R'/ r k,+k„ ki k0 *. */2 w l*/2= ) 3 (-1) 1 2 u 1 v 2(f-) (£-) Jx(2VGt1)J)i(2^t;)dudv*
o o

/<5X^ A VS
>"< * LiBa-\ny^w 
\4t V ;

VV--:" ,r.
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CD 00

(lW<x,'y)(f)*/2 (*)'1/2 Jj(2* J (2 7n) dxdy]
o o

R R'r ( —A/2 —\/2 — P-/2. -^/2 — -------
) ) u tx v t2 (2Vut1) J^(2 yVt2)dudv

?? x u kl+k2 kl k2 U */2 v ^/2
. ^ j x* y>*0 (x,y) (-1) 1 2 u 1 v 2 ( ^ ) ( * >

o o

. (2 Vux) (2 x/vy) dxdy

R R’
-5S-

-A/2 -Ji/2 -A/2 -)i/2
v tx t2 J^(2 >/uti)J (2 ^vt2) dudv

o o

CD oo

H A^!x,y ,, A/2 „ }i/2
[ (f) (^) d^(2 /ux)J^(2 7vy)]dxdy

o o

R R<

t2 r/" (2 Vut^) J^(2 v/vt’2)dudv .i 1 v*N^/2
o o

?? A/2 jx/2 __ _ k,,k0
) ) x y Jx (2s/ux) JJi(2 Tvy) A^jJijX>y.(0(x,y))dxdy
o o

The last equality is obtained by integrating by parts the 

inner integral 2k^ times with respect to x first and then 

2k2 times with respect to y and noting that 0 is of compact 

support. Let us reverse the order of integration and use 

the formula
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(x ,y »t2112) _ K/2 |i/2 -h/2 -H/2
'E,R'

R R'

x y h t2

j j J^(2 y/ux) Jx (2^11^) Jji(2 s/vy) ^^(2 /v€>) dudv 

o o
y^yR* x^/2 y^2 t^/2 t2~^2

(x - t,) (y - t0)
{■/* Jx(27t]R) -

-v^ Jx (2 n/xR) Vi^^v’Kvrv! (2 v^R') .

V2 Jj,(2 Vy*) Vy?'>} ] , ’a>2_
3)

then we obtain.

k, >k^ (t, »^o)A X w X
\,Ji,tJl,t2 M R,R'

00 00
T (x,y,tlft2) 
lR,R»

o o

'^M.y W*^ldxd'' •
k. k

Denote A^^fx,y bY 0j< (x’y) (3.2-4)

the integral in (3.2-4) into 

(tj_ ,t2 jAkl'k2
t2-5 00

Mr*,mtrt2 -b,r'

t2+6 oo 00 00
j 5

t2-6 t^+5 t2+6 ^-6

o o

(x,y) is contained in
o < C< D <oo . Let us break

OO t, -5
f V

t2+5 t,+5"V+ \ J + i I

t2-6 0 t2-5 tI-5
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V1(t1,t2) + V2(t ,t2) + V3 (tlft2) + V4(tJL,t2) + V5(t1#t2).

We shall first show that 

(tx,t2)
N.R ,R'

- at,-bt0 k,,k0
= e [ V3(t1,t2). (trt2)) ]

converges uniformly to zero on 

R, R' oo. - If either o<t^ +

°<t2< oo and either o 4.^4 oo 

t2 - 8 ^ D, then v3 = 0

o4t^<oo, o^±2^(X), as 

6 4 A, o <t2< oo or t^ - 6^Bt

, °4t2 + 6 4C or 00,

and A\!p,tltt2 ^vv5 0 •

Therefore, we have to consider the rectangle A - 6<t^4B + 5 ,

C - 6 4t^<D + 6. Moreover, since the support of 0

S^?P 0 G [A, B] x [C, D], we take the integral in (3.2-4) on

(A,B) x (C,D). For R,R* > 0, using the asymptotic expansions 

of the Bessel functions, we have for large* R, R' • ,

N
(W
R,R'

-at -bt2 
e

t2+6 t^,+6
j j

t2-6 t^-6

K/2-1/4 p/2-1/4
x y

-X/2-1/4 -p/2-1/4
' t1 t2 0K (x,y)

sin (2 yxR - 2 ./t^R) sin ( 2 VyR’ - 2 -/t^R* ) dydx 

( V* - y/t^ ) ( Vy - y/t2 )

a+ ht *2+* tl+6 A./2-1/4 P/2-1/4 -\/2-l/4 -p/2-1/4
- -4 12 J \ * y t2

t2-5 tj^-6

w , sin (2 s/xR - 2 -TO) cos(2 JyR' + 2 y/t0R' - pn)
• 0K(x,y)________ _ _..... 1 _ ..... .................................. t_________

( s/x - /tj^) ( >/y’ + /t2)
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t2+6 t^+6

, -at.-btj dydx - —e 1 z
4n t2-s t^-6

5 5
-\/2-1/4 -Ji/2-1/4 ,„ vxt t o< vA »y i. x2 y!K

\/2-1/4 x/2-1/4 
x y

sin (2 v/yR' - 2 yt^R' ) cos (2^*2^ - Xk)

( 79'-/t~) ( yr + y"^ ) dydx +

t0+6 t,+S, -at,-bt0 Zr ir X/2-1/4 y/2-1/4 -X/2-1/4 -y/2-1/41 ] 1 y ^ ** • 
t2-6 trS

» 0K(x,y)
cos(2 /xR + 2>/t R - \k) cos (2 yyipj + 2 yt^R* - J«i)

( y>r + ytp ( yy +/t^ ) dydx-

-at,-bt2 
- e 1 z Akl,k2

\, »A*t1, t2 ( 0 <tx,t2) ) (3.2-5)

First, consider the 4th term of (3.2-5). Since

supp 0 (x,y) C [A,B] x [C,D], the function is bounded on
^(x,y,t1,t2)/A<x<B, C < y < D, A-6<t1< B + 6 , C - 6 < t2< 

< D + 6 ?

Hence for any given 6 > 0 , the magnitude of this term can be 
made less than 6/2 for all R, R'> 1 by choosing 6 small 
enough, say 6=6^.

Now, consider the sum of the first and last term in (3.2-5). 
We can write this sum as

5200
A
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s/t~n,./r2 yt+o-y1!1$ I H(Ti ,T2>ti,t2) sin (2 yST T^) sin1
y^-s-yt^

-at..-bt0 k.,k(2 y^'T2) dTjdTj + e 1 '
f *   — —— -2#'( yr2+6-yt^)

1 f sin v“T" J —7“* -2y^(yr2-ytp6)

2^r( yt1+d- ytp
dv J Sinji du - 1u
-2yR( yt^-^s)

(3.2-6)
where

Hdj.T^t^) =e'atl‘bt2 [^((V^)2, (T2+VF2 )2^

. ( x1 + ytx)
X + 1/2 -X/2-1/4

(t2 +yr2) 11+1/2 -Je/2-1/4
*2

k. ,k-
/T1T2 *

Since H(TX,T2,t^,t2) is a continuous function of (T^»T2»*1’^2^

and supp» 0 (x,y) C [A,B] x [C,D], H(TX,T2,tx,t2) is bounded 
function of (TX>T2) on yt^-6 -\/t^<.Tx< yt^ + 5 - yt^,

yt2-& - yt2 <T2< yt2+6 - yC, for all o <tx< oo-#-o <t2< 00.

Hence choosing 6 very small, say 6 = 52, the first term in 
(3.2-6) can be made less than 6/2 for all R,R'> 1. Now, fix 
6 = min (6^,62). The second term in (3.2-6) converges 
uniformly to zero on o<tx<oo, oyt2<oo.
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Let us consider the second term in ('3.2-5). Put 

yjT = ^fx + Vt^ , 7y~ = Vy~ + Z£> • 'Then t*ie second term in

(3.2-5) can be written as

1 :atl“bt2 ©

/t2+6+ Vt-? Ztj_+6+ \/t^

4% J J x K*l/2 -K/2-1/4
( /x + Z^) tx

• ( 7y + Zt2)
1X-1/2 -p/2-1/4 0K( ( v/x H-y^)2, ( </7 + Vt2)2 )

f
* sin (2 VSx) cos ( 2 ZyR' - pn) 7x ( 7/ + 2 /tZ, ) »

The function 

-at,-bt1--2 , -*-1/2 -X/2-1/4 -.M/2 -P/2-1/4
1 2 ( y>T+>/t1)-> tx (Ty+Tt^ *2

* 0K( ( zr+ytp2, ( /y + yt2)2 ) j y>r;( yz + 2Vt^)

is continuous for ZT+yt^O, /y" + Z^/>0. tj>0, t2)> O , 

Since supp, 0 (x,y) C [A,B] x [C,D], the function is bounded on

^ ( 77 Zy, tx, t2) / Zt^-6 + yt^< /r<zv^ + 7+1, yt^- +

+ 7t^ ^ Ty-^ Zt2+6 + 77, , A - 5 < tx < B+6, C-6 <t2< D + 6^ *

Hence for any given S>0, the magnitude of this second term 

can be made less than G/2 for all R, R* > 1 by choosing 5 

small enough, say 6 = 63 .

Similarly, we can show the convergence of the third term 

in (3.2-5). Thus
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N.
("tj_»t2)

R ,R’ < 6

on o<t, <oo, o<t2<oo. Since £>o is arbitrary,
f + *t )conclude that NnvD|* 2 converges uniformly to zero onK y H 9

o<t^<oo, o<t2<oo as R, R* -> oo.

we

Now, consider

p (t-i , t9)
*R,R' x

rat 1 ‘ bt2 V1Ultt2)

t2-5 oo
'atl'bt2 5 5 4.R*’V,tl,VVXlY)

3 ^l*^
R ,R' 0 fo r ; o < t^ < 00 , t2 - 6 4 c *

Therefore, we have to consider the range o <t^< oo,

C < t2 - 6 < oo. Let D' = min (D, t2 - 6). For R y o and

large R', the asymptotic expansions of the Bessel’s functions 
implies that

(t-1 ,-t2)
R,R* 4n

t9-5 oo
, -at,-bt2 f r K/ 2-1/4 }i/2-l/4

e 1 \ \ x y

-\/ 2-1/4 -H/2-1/4 (x,y)
tl t2

sin (2 7xR - 2N/t^R) sin (2 VyR* - 2 v/t^R' )

. ( ysr - yr,) ( yy - yti )
dydx

t9-5 oo
at,-bt„ r f \/ 2-1/4 y/2-1/4 -\/2-l/4 -ji/2-1/4-1__ e “ vi Wl*224it y

o o

0, (x ,y) sin(2 yxR - 2 s/tj^R) cos (2 yyR1 + 2 /t^R’ - )
----------—--- —----- —---—--------------- ---  dydx -( yx - ytx) ( yy + ft2 j



45

t0-6 oo
, -at,-btp j f X/2-1/4 n/2-1/4 -X/2-1/4 -ji/2-1/4

e 1 ^
4ji

o o

0K(x,y) sin(2 s/yR' - 2 vt^R') cos(2 yxR + 2 yt^R - \n)

(7f-yrj (yr+ yt; )
dydx +

+ ■ • x e
4itz

t0-6 CD
-at. -bt_ j. r \/2-l/4 Ji/2-1/4 -\/2-l/4 - Ji/2-1/4

1 2 { 1 x y t2 t2

. 0K(xfy)

-0~o uu

5 5
o o

cos(2 x/xR + 2 x/t,R - \n) cos(2 /yR1 + 2 yOl^ -Jttt)

( yr + yrx) ( yy+ yt^ )
dydx

(3.2-7)

Upon integrating by parts the inner integral in the first term 

in (3.2-7) and noting that for any y>o , the limits at A and 

at B are zero, the integral in the first term equals

D<
1
R

,H/2-l/4 f
B ^

( yy- /Q A

D
0K(x,y) x

\/2-4/4 v -i

xl (/r-yty)

| sin (2 7xR - 2 \/t^R) - yxR cos (2 yxR - 2 v/t^R)J dx ( 

1 sin (2 v/yR* - 2 )dy

Again, integrating by parts with respect to y, we have
B

u/2-1/4

hr' ) t yy yt)2' A
D. x\/2-i/4 0K (*.y> 

( yr - yr, )

r
, __. __ _ ___ __ .— —i ■“)

sin (2 yxR - 2 \/tjR) - \/xR cos (2 ,/xR - 2 yt^R) I dx / #
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— ^ ?D'
- cos (2 yyR' - 2 ,/t2R') + ^ sin (2 y^R* - 2 y/t^R') V -

D'
1
RR'

dy

A

f ^ 2 ^ x\/2-l/4yp/2-1/4 ^ (X.yj

Sxdy V ( yx~- ytT)( yf.yrj

. [ ^ sin (2 yxR - 2ytxR) - ,/xR cos (2 - 2 y/t^R) ] .

. [ _ y^R« cos (2 yyR* - 2 /t^R') + ^ sin (2 /yR'- 2 /t^R')]dx

(3.2-8)

The lower limit term is zero. If D4t2-5, the upper limit 

term is zero. Since

D.
rK/2-1/4 ^ (x,y)

K
( yx - ytx)

is bounded say by some constant

M on ^ (x ,y,t-^) / A<x< B, C<y<D, o <t^< ooj ,

for t„ - 6 < 0 , the upper term is bounded by M (B — A)
RR1 6

consequently, the upper limit term converges to zero for 

o < t^ < oo , C<t2 - 6 < 03 as R, R* -) oo . Moreover,

(X/2-l/4 y,/2-l/4 0)< (x>y)

c)xc)y ( /x - yt,) ( 7y - yt9 )lnvj Y "2

is also bounded on the domain

(H) =^(x,y,t^,t2) /A,x<B, C < y< D, o 4 t^ < oo , C<t2~6 < oo^

which implies that the second term in (3.2-8) also converges 

uniformly to zero for o<t^<oo, C<t2~6<oo as R, R' -) oo.
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Now, consider the second term in (3.2-7). Upon integrating 

by parts the inner integral we have

(x ,y) v K/2-l/A\ S*K
1 _ [ sin (2^-2 /t^R) - ^ cos-/xR

( jt - ytx ) r- - R 

B B H t \ X/2-1/4
• (2 ys - 2 vV) ]] * j [ V ^0-~—-)]•A ( S^ - Vtj)

. [- sin (2 /xR - 2 ^R) - ^ cos (2 JxR - 2 V^R~) ] dx .

For any y o, both- the upper and lower limits are zero. 

Therefore, the second term in (3.2-7) is equal to
rD ;i

1

Qs
A

A/2-1/4^ -p/2-l/4 p/2-1/4 0 -at1-bt2 J
y 4n‘

dy • . 
C

D
0k(x.y) x\/2-l/4V

( JT - stx) y..
^ sin (2 v/xR - 2 >/t^R) -

R cos(2 /xrT- 2 /t.R) cos (2 ■/yR* + 2 y^R' - pn)

( Sy + S't2)
dx

-at -bt -x/2-1/4 -p/2-1/4 p/2-1/4
since e tl *2 y

. □

( Sy + St£_ ) 
'0/x.y) x x/2-1/4'

( */x — -/t^ )

is bounded on the domain (h) , the second term in (3.2.7) 

converges to zero uniformly on o<t^<oo, C<t2 -5 4oo as
R -> oo for all R1 > 1. Similarly, we can show the convergence 
of the third term.
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Let us consider the convergence of the foarth term in 
(3.2-7).

For all R, R' 1, the integrand is bounded on

t2) / A<x <B, C<y<D, o<t1<oo, C<t2-5<oo^

by a constant independent of R, R'. Therefore, given 6 0 ,

we can choose 6 so small, say 6 = 64, that the magnitude 
of the term can be made less than 6/2 for all R, R* >1.

Thus, PR>R.
("tjL ,t2)

converges uniformly to zero on

o<t,<oo, o<t0<oo. Let,

p' (t^,t2)
R,R'

-atrbt2 v ‘W
4

t„+o CO
-at,-bt r f (x,y,t,,t9) (x,y)

e 1 z \ ) LR,R* $K dydx

t2~6 tl+5

For the ranges B^. t^ + 6 < 00 , o < t2< 00 ; o 4. t^< 00 ,

o<t0 + 6 4. C and o 4 t, < co , D < t0 - 6 4 00 , P ^1 ’*2) 5 O .
2 1 x ^ R, R1

3o, we consider the range o < t^ + 6 <. B , C-s/t2<D+6.

Let A' = max (A, tp + 6). Using the asymptotic expansions 

of the Bessel's functions, for R)>o and large R', we have

4n‘

p' (ti,-tp)
R,R'

-A/2-1/4 -A/2-1/4 
• t-, t,

t0+o B
, -at -bt? t r A/2-1/4 p/2-1/4
1 e 1 ^ \ \ x y

t2-6 A'

0K(x,y) .in(2 .yxR"-2 ytpR) sin (2.yyR'-2 /t^R) 

( Vx - /t.) ( x/y- /t0)
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x -at -bt2 V6 8 x/2-1/4 ji/2-1/4 -li/2-1/4dvdx -4i? e C l x v t.

V* A‘

-ji/2-1/4 , , sin(2 /xR - 2 yt7R)cos(2 ,/yR' +2 ./O'-pir)
* 2 V ,y) ..■;.p..t;;..... ^ 2-----( ^-/t,)(/y- + /10 )

dydx

t„+6 B
, -at.-bt 
—*• e 1 z
An

K/2-1/A 11/2-1/4 -\/2-l/4 -ji/2-1/4
1 t2x y t, t

t2-6 A1

. 0 (x,y)
K

sin (2 /yR« - 2 yt R') cos (2 ,/xR + 2 ./t~R - \n)

( yy - /y>) c yy+ytr )
dydx -V

t2+6 8
^ -at.-bt^ 

+ —— e 
An

K/2-1/A n/2-1/4 -\/2-l/4 -ii/2-l/4
x y t1 t2

t2-6 A1

cos (2 yxR + 2 yt r - \n) cos(2 ypr* + yy^R'- jm)
c yr+yt.p (yy + yy, ) dydx

(3.2m9)

Consider the inner integral in the first term in (3.2-9) i.e.

8 \/2-l/4 , v sin (2 ,/xR - 2 /Tr)
x 0(yx’y; ------------------ —i K cyr-y-t]) dx

Upon integrating by parts the above integral we have

K/2-1/4
0iK

(x ,y)

( yx - yt,)
1_ sin (2 yxR - 2 /Tr) - 
2R . 1

- ^ cos (2 VxR - 2 yt^R) l* 1
“ R 

A'

B
x*/2-1/40 (x.y)'

K
( yr-^)
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• [ | sin(2 /xR - 2 V^R) - v^H cos(2 JxR - 2 V^Rjdx . (3.2-10)

The upper limit term is zero so is the lower limit term if 

A > ti +6 and on the other hand if t + 6>A, the lower limit 

term is bounded by

-1
(R6)

, \/2-l/4 . ,
sup x 0.

A< x< 8
C< y< D

K
( /*" - yt,)

Consequently, the lower limit term converges to zero for 

°<t^+5<A, C<y<D as R -) oo. Moreover,

D
p/2-1/4 ^(x.y)

( yiT - /tp
is bounded on the domain

^(x,y,t^)/A<x<8, C < y< D, o-^t^ + S^B^

which implies that the'second term in (3.2-10) also converges 

uniformly to zero for o 4 t^ + 5 < B? C 4y<D as R oo .

Hence for large R', first, second and third term in (3.2-9) 

converges to zero uniformly for o<t^ + 6 4 B, C - 6 <t2<

< D + 6 as R-> oo.

Now, for all R, R' > 1, the integrand in the fourth term is 

bounded on

^(x,y,tltt2) / A<x<-B, Cyy<D, 04^ + 6<B, C - 6<t2<D + 5^ 

by a constant independent of R, R'.

BlSv^iunivEBbin. BOLB^***
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Thus, P (t,, t„) converges uniformly to zero on
K, n X c~

O < t^ < OO , o < t2 < 03 .

Again, using :• similar arguments as in the previous 

cases, we can show that N^Rfttj.,^) and Rl ^ tl * t2^

converges to zero uniformly for o 2 t^ < oo , o^t^^oo as 

R, R' -> oo, where and QRR,(tl,t2) are

given by

1~6
r , (x.y.t,,t )

lr,r' 1 2 0K(x»y)dydx

o

t / 4. + ) -at, -bt
N ^1’ 2' = e 1 2

R ,R’
V5

and

(t t ) -at -bt? q _ e 1 2

R,R'

00 00
( j LR dydx

^2+^ "^-6

Thus ,

■aVbt2 Akl'k2
K > P> > ^*2

(tl.to) , ,
M 1 2 - 0 (t,,t^)R R, 1 2 -> o

uniformly on o<t^< oo , o <t^ < oo as R, R' oo which

]atb,K,\i
(t, , 1:p )

implies that M —y 0 (t^.tg) in H„ u , ,, as
R,R'

R, R' -> oo , and the theorem is proved.

As a result of the inversion theorem, we have the 

following uniqueness theorem.
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Theorem 3.2.2 Let F(u,v) = (h, ,,f) (u,v) for (u.v) 6— A., [4, t

and G(u,v) = ( h g) (u,v) for (u,v) 6 . If JXA»P g t g

/ ^ and F(u,v) = G(U,v) for (u,v) 6 H then f = g

in the sense of equality in D* (I).

Proof : By the inversion theorem, in the sense of convergence 

in D*(I) , we have

R R«

f(x»y) - g(x.y) = lim f ( [F(u,v) - G(u,v)] .

R,R’ 3, 00 ) J
0 o

\/2 p/2
• (£) (^) (2 /ux) (2/vy) dudv = 0 .

Thus, f = g in the sense of equality in D'(I).
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