CHAPTER -IT1IT1

INVERSION OF THE DISTRIBUTIONAL

HANKEL TYPE TRANSFORMATION

TII g p e e n ree el




CHAPTER - III

3.1 Introduction :

In this chapter the Inversion Theorem hgs been derived
for generalized two~dimensional Hankel type transformation,

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

3,2 iInversion Theorem :

The inversion formula for distributional Hankel type
transformation determines fhe restriction to D(I) of ahy

hA g transformable generalized function from its Hankel type
]

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

uniqueness theorem, which states that two h - transformable

A B
generalized functiong having the same transform must have the

same restriction to D(I),

Theorem 3,2 Let F(u,v) = hA P(f)(u,v), (u,v) € AT as in
?
(2,3-1) where (u,v) is restricted to the real positive axis,

Let A3 - % , B - % . Then for each ¢ € D(I),

RORS A/2 n/2 _ |
6 SR Ty T3, (2 /i) 3, (2V/vy)dudv,
0 0
¢ (x,v)> <, ¢) as R, R' 5 . ' (3.2.1)

Proof : Let ¢ € D(I) . Choose real numbers a and b such that
o<{a <6f, o(b(ef; 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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ROR A/2 /2 L
<§ § £l )™ /) (2 V) Sz ) s, pix,v))
. 0
= S @(x,y)dxdy
&

Since @ is of bounded support and the integrand on the

R!

A/2 2
S F(u,v) (% / (%)p/ JA(ZKUX)JP(2¢vy)dudv.
J . _

O\/’\8

Oy X

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

change the order of integration and obtain:

R R!
: A2 o p/2 : ,
L§ §rum@®™ D " 5 2 ViR 1,2 Vi) dudy, Bx.y) )
[s) [}
R! '
| A/2 B/2 —
- Litepty), @) () 3, (2 YT )T (2 VA, D dudv

A2, w2
By )T 3 (24Ex), I, (24y)dxdy . (3.2-2)

Y

2 2
P 5, 2 /00,02 iy

A
E
C
<
]
O‘&/\B
O\/\8
)
P
bad
=
P ey

e

R
(t,ty)
w1
R,R!
o

Since

-at, -bt, Ak 'k, " ‘S S ky k -at ~bt,
A, }ltl,t2 RR'

R

: N2, B2
§ @) E )T 9, (2 VT T2 YAEydudy
O

e

. (%”) (%‘) Ia (2\/5%1)Jp(2 v@fé) @ (u,v) dudv
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R k, k
éB S g\@(u,v)‘ulvzdudv
0 0
' . 4 (tlttz)
for some suitable constant B, MR,R' €‘ Ha,b,A,p for

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

write equation (3.2-2) as

R R! ,
: ' A2 . p/2
50 rww) 37T 5, 240 3, (2 V) dudv,
¢ O ' ' )

A\

T (t,,t,) ’
, 1 Ty
o> = EEt), Mg V2N, BRIy 0
 l ' (tlitz)
This has seqse because MR,R‘ »€ Ha,b,A,u . Hence, now,
proof of the theorem will be complete, if we show that
(t),t5) , | :
MR’R! — ¢ (tl’tZ) in Ha’ngpu aSJRQ R '9 oo,

N 2wz
since @ (u,v) (%I) (%5) (2 vut)) .

,Jp (2\/Vfé) is smooth and @ € D(I), we may repeatedly differ-

entiate under the integral sign and use the equation (2,2.5)

to write
R R!
k,,k
1°°2 (t,,t,)
A .
}\sp’tlatz MR,R' (S) 2 @ (U’V) & e

k,,k A/2 B/2 -
Bl ) )T (2 VA 2 /R ] dudy

R R '
k.+k, k. k A2 . p/2
= § Dt et v2d) T T, (2 VAT 3, (2 WA, dudy -
o 0 l 2 ’ u _,4;'.{4./:\;—":.‘1 Ny

ﬁ?)




(eseol .
A/2 B/2
{Sf ¢<x;y)(;’j-') (%) J) (2 Vux) Ty (2 Vvy) d"dyg
o 0O

-A/2 -A/2 -R/2 -R/2

u ty v t, JA (2‘/Utl) JF(Z ¢vt2)dudv-

1l
O
O i~

k.+k k k A2 2
AP g oy (D) E2 2 >/( W2

OL.—/\8
OL_,_..—\8

(-

y (2V0x) 3, (2 /vy) dxdy

1
-\/2 -p/2  -A/2 -p/2
u v tl t, JA(2 Jutl)Jp(Z‘/vtz) dudv «

1]
[o IR N 3)
O o

Ky sk, A2, w2
Ayt gty ath2 @M M @ e ) ey

OL./’\B
Ok/\,e

R! .
-\, -u/2 '
tl >t Jy (2 ut)) Jp(2~/3?é)dudv .

/2 p/2

k
x y (23/0%) I (2 V4Y) Aklp 2 y(Bx,y))dxdy

0§ <3k/’\:n

4]
SIN

The last equality is obtained by integrating by parts the
inner integral 2kl times with respect to x first and then
2k, times with respect to y and noting that‘¢ is of compact
support. Let us reverse the order of integration and use

the formula
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(XtY)tlatZ) A/2 P/2 —A/2 ,-p/2
L ' =x vy t t .
R,R 1 2

R R

S SJ(zf’)J (2/8)) J,(2 /%) I,(2 Vi) dudv

/ﬁ']ﬁ‘{ X}\/z y}l/2 tl-A/z tz"p/z

[{/ﬁ,\ﬂ(zﬁﬁ) 3, (2 VER) -

(x = ty) (y - t,)
e = VAL T, (2VFR) T, (2 th)S{WJu+l(2 JYR') .
+ (2 YRR - Vi J(2 /;R‘ u+l(2“/t R') }]

(3 2-3)
{hen we obtain,
: ® @
kl,k M(tlstz) _ L (X,Y tl’t ) .
' tl’tz R,R' - R,R ’
o0
k,,k
172
zxx,u,x Y (@{x,y)) dxdy
Ky kz /
Denote A~ 5 (#(x,y)) by ¢ (x,y) . (3.2-4)
) y

Now, suppose that the support of @ (x,y) is contained in
[A,B] x [C,D], where 0 A{BL®, 0{CLD{L . Let us break

the integral in (3,2-4) into

-500 ® t,-5 t,+5 t,+5
k,,k (ty,t,) ~ 1 2 1
ACLTR2 PIRe L1 & S . 5 J‘
AyByt oty VR,R ) +
o o t2~5 o} tz-a tl-§
t,+6 oo w o]

2

SR IR

t2-5 tl+5 t2+5 tl-a
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= Vi(taty) + Volthty) + V3 (ty,t) + V,(1),t,) + Vo (t),t,).

We shall first show that

(t,,t,) - at,-bt ky,k
1*72 — 1 2 1’72 ‘
NR,R' = e { V3(tlyt2>- Zxka’pftl’t2(¢ (tl’t2)) ]

converges uniformly to zero on 041:1(00 , o4t2<oo, as
R, R' » o, . If either o(tl + 86 &A, o(t2<oo or tl - 628,
o<t2< o and either o 4‘514 ©, olt, +5 £C or 04’(:’14 w,

ky,k
= 1’2 - =
t, - 8» D, then V, (t,t,) =0 eand Ax,u,tl,tz @(t).ty) =0,

Therefore, we have to consider the rectangle A - §{t;{B + 5 ,
C - 6(1:2(0 + 5. Moreover, since the support of ¢ 1'¢

S9tP g C [A, B] x [C, D], we take the integral in (3.2-4) on
(A,B) x (C,D). For R,R'> O, using the asymptotic expansions

of the Bessel functions, we have for largez' R, R'.,

t2+6 ti+6
R,R' - 2% X y
. t,-6 t,-6
, 2 71
-A/2-1/4  -p/2-1/4
tl t2 ¢K (X!Y) 4

sin (2 /xR - 2 JE[R) sin ( 2 VR' - 2 VA,R' ) dydx
(VX =VE ) (WY -VE,)

ot pr. 2T YT aj2-1/4 wj-1/a -Af2-1/4 -pj2-1/4
- .._-l—_. e l 2 S S X Y t t .
4IC2 - ' ! 2
't2—5 tl-é
g (x.y) sin (2 VxR - 2 VtR) cos(2 JyR' + 2 ,/tzR'? ‘_. ur)
* K ] / .

(VX - /1) (WY + Vi)

QR Al ATATITT miernrTan LITNAT
SRSTE VI SOR MRS L - : o .

B iy ondl UisivkEBEa T, BOLE
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to+s tl+5 -
« . bt : A/2-1/4 A/2-1/4
-3 - X Y .

. dydx - "lﬁ e L 72 S

4n t2-5 tl-é

-N/2-1/4  -p/2-1/4
vY) .

.ty t, By

sin (2 JyR' - 2 JtR") cos'(2\/xR ¥ 2 Jth - AT)

— — — dydx +
(ﬁ”ﬁ2) (*/x+\/tl)
tyts t,+8
1 -aty-bt, ' - A/2-1/4 u/2-1/4  -Af2-1/4 -u/2-1/4
+ =5 e j X Y Y i, .
45 )
t,=6 -8
cos(2 /xR + 2\/€I§ - An) cos (2 Jyp' + 2N/t23' - pn)
’ ¢K(x »Y) — e . . ; d\[dX”
(/X +VE) (VY +fE, ) »
-at,-bt k,,k ‘
1772 1'72
- e A}"u’ti’tZ ( ¢ (tl’tz) ) * ) (,302"5)‘

L —

First, consider the 4th term o£»(3.2-5),u Since
supp ¢ (x,y) C [A,B] x [C,D], the function is bounded on

{ (X,7,t),ty) / ALx 4B, CKy<4D, A-8<4t;{B+5, C -8ty <
<D+ 5 3

*

Hence for any given € > O , the magngtude of this term can be
made less than €/2 for all R, R*> 1 by choosing § small

enough,' say & = 5l .

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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Vire-/i, J@l+61/tl
1 A . ,
= Jﬁ J. H(Tl,Tz,tl,tz) sin (Q”Jﬁ.Tl) sin

3

n S ‘
\/t?_-a-./tz v\/tl-zs-ﬁ:'l

-at,-bt, Akl,kz
(2 ~/rT'T2) dT,dT; + e A.u,tl.tz(wtl'tz)
2 SR ( Ve 4 Vi) 2 JR( Y +4- vE))
g1 sin v : .
-;2-— ) j o 5 dv J 513 U du - 1
-2 \/R'( \/{2“ \/{2-6) -2 \/ﬁ'( ﬁ;_r—‘l_a)
(3.2-6)
where !
-at,-bt | :
H(T Tyt ,ty) =e 102 [¢)KC(T1+ VE)2, (T VA, )2> .
A+ 1/2  -\/2-1/4 p+l/2  -N/2-1/4
(T, V) t (T, +Vi,) t, -
) Akl’k2 v

Aoty t, (¢ (tl’tz))J/ T,

Since H(Tl’TZ’tl’tZ) is a continuous function of (Tl,TZ,tl,tz)
and supp. ¢ (x,y) C [A,B] x [C,D], H(Tl,T2,tl,t2) is bounded
function of (T,,T,) on V=8 -Vt LT;< VA +8 - V&),

V=8 - /1, < T< JAo48 = /T, for all o4t < @4-0<Kt,< .

Hence choosing & very small, say & = § the first term in

2’
(3.2-6) can be made less than €/2 for all R,R'> 1, Now, fix
5 = min (51,52). The second term in (3.2-6) converges

uniformly to zero on o(tl<co, o<t2< s o 3N



Let us consider the second term in (3.2-5). Put

JX =/x +/t), Yy =Vy +VJt, . ‘Then the second term in

(3.2-5) can be written as )
1 "atl‘btz t2+5+\/{; Jtl+6+\/—t—1 \ A#L/2  =p/2-1/4
L. | | (vRev)
Ve AN S
- w172 -p/2-1/4 ' '
(VY +VEy) t, Bl (VK +VEDZ (A +vED? )
-sin (2 +/Rx) cos('zﬂﬁ'—pn)/\/;(ﬁ-&-z\/{;) :

The function

- -b -1/2 -A/2-1/4 1/2 -p/2-1/4
-2t bty <\/7+\/F1)'}\» / ‘) A/2-1/ (\/;74\/{2)”“ / ‘, n/' /
BTV, (T + /502 ) [ IV + 24/E)

is continuous for ﬁ('+\/‘£1> 0, /7+\/€2>o, t>0, t,»> 0,

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

{( VX JYs b t) /YR -8 F SRR YT+ iy, i+
+J{'2' <./~y—<\/t2+5 +/t, L A - 5<t; < B¥s, C-6<t, D+ 5} .
Hence for any given €& > O, the magnitude of this second term

can be made less than €/2 for all R, R'> 1 by choosing &

small enough, say & = 63

Similarly, we can show the convergence of the third term

in (3.2-5). Thus
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\ NR,SI’tz)‘ < €

on olt; <o, o04t,4{c, Since € > o is arbitrary, we

(t)5t,)
conclude that NR,RT

o<tl<oo, 0Lt, {0 as R, RY S oo,

converges uniformly to zero on

Now, consider

Ppgeltlfal = e 71T T2y ()
¥
- Xy,¥,t,,t ~ '
Lt S TS (x,¥) gydx
0 o |
(t,,t,)
pR,Rl"z = 0 for{olt;<w, t,-54L¢C.

Therefore, we have to consider the range o¢(tl<_oo,
CLty -6« . Let D' =min (D, t, -.6). For R>» o and

large R', the asymptotic expansions of the Bessel's functions

implies that

t-5 @
(t,,t,) | -atyebt, 2 ¢ A/2-1/4  p/2-1/4
PR,R! =z g S x y .
n .
0

o]
-A/2-1 -p/2-1
. A/2-1/4 . p/2-1/4 2 (x,Y)

1 2 K *

sin (2 /xR - 2\/€Iﬁ) sin (2 /yR' - 2 /t,R' )

- o dydx -
(VX =VE) (WY -V
ty-38
p -at)-bt 2" 7 N/2-1/4 p/2-1/4  -A/2-1/4 -pjf2-1/%~ -
ise L2 S \ X y t t.
4n2 o 5 1 2 *

. Qk(x’Y) sin(2 /XR - 2\/€I§) cos (2./§§' + 2~/€;§3 - un)
(VX = VT (WY +VE, ) |

dydx -



45

t,-8
-at bt

27
S
o}

. (x.y) sin(2 J/yR' - 2\/t2R’) cos(2 VxR + 2\/421‘71 - AR)
. B (x, A .

i
“
7 |-

o A/2- 1/4 p,/2 1/4 -A/2-1/4 -u/2-1/4
S ST .
Q

— — ~dydx +
(VT -5 (VX +VE] ) o
t,-6 @ ’ :
L -at-bt, A/2-1/4 p/2-1/4 -A[2-1/4 -~ p/2-1/4
+ ;;5 e S S X Y tl 't2 . -
‘ o o ’
. B (x,y) c03(2 /R + 2 VE\R - An) 00,5(2 YR * 2 VER1-E) dydx
(VX + Vi) (A +75 ) ,
(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! B _ ‘ A/2-1/4
5 Jp/2-1/4 ( g[D <¢K§x,y> X )
AR NI

c

pon] (g

N+~

'[-— sin (2 /xR - 2,/th) - /XR cos (2 /XB - 2\/th)] dxj, .

[PFRE—

* sin (2 JyR' - 2-¢4;;§' )dy

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

{ 21/ J [ M2-1/4 g (%)
e [a(2stny]
A | (Vx =& ) ~

[% sin (2 /xR - 2 \/th) - /xR cos (2 /%R - 2\/’th)] dxj.

§|~
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D
? - JYyR' cos (2 JyR' - 2.\/£;ii') + %— sin (2 /YR' - 2 ,/t2§')j -

e . . C
Dl
d x):'/2-1/4yp/2-l/4 ¢K (x’y)

X 2
e T (2 N
) L ooy (VX = I (AT = V)

C .

. [ $sin (2 /%R - 2 /ER) - /&R cos (2 /xR - 2 AR) ] .

. [ - /R cos (2 /yR' = 2 JLR') + % sin (2 /yR'- 2 /T R') Jdx
(3’02-8)

The lower limit term is zero, If Détz-a, the upper limit

term is zero. Since

XA/Z"}-/q’ ¢ (X3Y)
D, K is bounded say by some constant
M on {(x,y,tl) / ALx< B, CkysD, o<t1< 003',

for t, - 5 < D , the upper term is bounded by ﬁn%‘a M (B - A)

consequently, the upper limit term converges to zero for

o<tl<oo, C<t2 - 5§L® as R, R' -) @ . Moreover,

(VX =T (VY - Vi)

22 M2-L/4 W2-1/A g ()
Ox dy (

is also bounded on the domain

H = l(x,y,tl,t2) / A< x<L B, C<ycD, 0Lt L, C<t2-6<oo}
which implies that the second term in (3.2-8) also converges

uniformly to zero for o<tl< o, C<L t2-6<oo as R, R' = o,
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Now, consider the second term in (3.2-7), Upon integrating

by parts the inner integral we have

g ¢K(X,Y) x AN/2-1/4 L JXR

[ z5 sin (2 VxR - 2 /t|R) - g~ cos~

(VX -t )
B B A/2-1/4
(2 /xR - 2 VI R) ]} +§ [ D,( P (x,¥) x 7.
A A ( V% -1;) o
T %§ sin (2-/§§'-A2-Jth) - ¢§E cos(2 JXR - 2<¢th)] dx .

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

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

D B
-A/2-1/4 -p/2-1/4 p/2-1/4 o —8t-bt, j’
t t — dy -
1 ) Yy . 2 Pl Y- .
R c £
g (Xa¥) (A/2-1/4N" |
‘:S[bx k — » 5% sin (2/xR - 2\/th) -

_ \/%B cos(2 /XA - 27/{1@{)] cos (2 JYR' + 2 t,R' - pr) dx

( vy + /%))
_at -bt,  -A/2-1/4 -w/2-1/4 p/2-1/4
since °© Y t, y .
(VY +Viy )
Q@K(X’Y) L M2-1/4
. D — —
( ¥ - ‘/tl )

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

converges to zero uniformly on o(tl<oo . C<t2 -5 £ 00 as

R > oo for all R' > 1. Similarly, we can show the convergence

of the third term,
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Let us consider the convergence of the fourth term in

(3.2-7).
For all R, R'> 1, the integrand is bounded on
i(x,y,tl, t,) / A<x<B, GLy«D, o<t <, c<t2-s<oo}

by a constant independent of R, R', Therefore, given € > O ,
we can choose § so small, say & = 549 that the magnitude

of the term can be made less than € / 2 for all R, R' >1.

Thus, PR R converges uniformly to zero on
0Lt L@, b<t2<m. Let,
PI (tl’t2) - efatl—btz v ('tl;'t2) .
R,R 4
t2+5 @ ) ( )
-at,-bt C 0 (x,Y,t,,t X,y
3 1 2 17av)r b0 Rl
- e S j Lp o % dydx -
t2-6 t,*s
For the ranges Bt + 6{ @, o<t2<oo; o{_tl< 0 ,
Lt, +64C and o4t < DYt p'{t1ta) - g
o} 5 8 £ and o< t, Lo, £ 5 = § L @, = .

R,R'
So, we consider the range o.(tl +86 LB, C-35 {t2 LD+ s,

Let A' =max (A, t; + 8). Using the asymptotic expansions

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

t2+5 B
ot (t],ts) | mat-bt, ~ON/2-1/4 p/2-1/4
R,R! =72 € S X Y :
J 4n 7
ty-6 At i

~A/2-1/4 -A/2-1/4
tl t2

sin(2 /XR=2 JER) sin (2 /yR'-2 JE,R)

@K(x,y) ﬁ 4
N A AT AR A BRAY
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e o
1 -at =bt, "27° 7 \/2-1/4 p/2-1/4 -p/2-1/4
dydx ~ZnZ e S j X y tl
tz—é At

. t2~}1/2~l/4 ¢ (X,Y) sin(,2 \/-;(-ﬁ -2 thR)COS(Z \/;ﬁ"h?. .ﬁ;ﬁ'—un)deX“
) (VX = VED (VY + Yt )

't2+5 B
1 -aty-bt, A/2-1/4 p/2-1/4 =~A/2-1/4 -u/2-1/4
- —— @ X t t
4n2 g 5 Y 1. 2 .
t,-5 A
(x.y) sin (2 JYR' - 2‘/%;§') cos (2 ./xR + 2 /t|R - Am)
L g Y dydx +
K (VY = SR (X +E])
t2+5 B
y  -aty-bt, ’ A/2-1/4 p/2-1/4 ~\/2-1/4 -pf2-1/4
+t =5 e X y tl t2
4x
t2""6 A'
cos (2 VAR + 2. /TR - Ar) cos(2 JyR' + 2 /T R'~ pn) ;
' e e——— - ydx
(VX +vE)) (Jy +/t, )
(3.2%9)

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

B :
J. XA/2—l/4 OR sin (2 /xR - 2 /t|R)

K dx
Al ' ( \/;(—-_\/ tl)
Upon integrating by parts the above integral we have
- -1/4 '
xh/z 1/ 4 (x,y)
K [_l__ sin (2 ¥YxR - 2 ~,/th) -
(VX - J/3)) R

— ‘ . (B - A/2-1/4 W
- */%5 cos (2 /xR - 2Jth)]j —%5 S Dx(x / ¢K(X,Y) e
Al - .
| (V& V%))

-~
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[ % sin{(2 /xR - 2~/€Ih) - VxR cos{2 /xR - 2-¢Qzﬁ]dx . (3.2-10)

The upper limit term is zero so is the lower limit term if
A > tl + & and on the other hand if tl + 8> A, the lower limit

term is bounded by

T A/2-1/4

sup X (x,y)
(Rs) AL X< B ¢f_ | -
C<ygD (ﬁ:'¢Fﬂ

Consequently, the lower limit term converges to zero for
0Lt +5< A, CLy«D as R m, Moreover,
/XA/2-1/4 ¢K(X,Y)
X N
(f"" w/tl)

is bounded on the domain

D

{(xdgﬁ)/’A<x<B, CLy«D, o<tl+-6<.83

which implies that the-.second term in (3.2-10) also converges
uniformly to zero for o<ty + 5481 Ly4D as R > m.
Hence for large R', first, second and third term in (3,2-9)
converges to zero uniformly for odt; +6< B, C -5 {ty<

{D+8 as R > w.

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

bounded on
{(X9Yytl’t2) /A<X<B‘I C<Y<Da O<tl+5<B,C—5<t2<D+6}

by a constant independent of R, R'.

pusenroaR VRRARS
1Y, AOLHAPYS

. BALASARER
ﬁkﬁw’%ﬁ‘l UNIVEB
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1
Thus, pR,R'(tl’tZ) converges uniformly to zero on

o<tl<03, o<t2<au

Again, using - - similar arguments as in the previous
]

cases, we can show that NR,R'<t1't2) and QR,R'(tl’tz)

converges to zero uniformly for o(tl<'oo, 041:2 {00 as
t

R, R' > o, where Ng R,(tl’t2) and  Qq R,(tl’t2) are

given by
, ® tl—é
: -at,-bt ‘
ro(t,,t a (Xx,y,t,,t,)
NR,Rf el e L S [ frae T g oy)vex
tz-é o]
and
w
-at. -bt
q (tety) o T2 L, {0vatyatodg (Gy) goge
1 R’R K
R,R 4 ; »
t2+5 tl—é '
Thus ,
-at. -bt k,,k (ty,t,) ,
1 2 pL02 1'72
e M - (ti,ty) | 5 0O
}\,}i,tl,tz { R,R!' ¢ 1'72 >

uniformly on o-<tl< w, ©° (t2 {0 as R, R' 3 o which
(t),t,)

implies that M —> @ (tyuty) in Hy o,y s

R,R'

R, R' - ®, 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) € -

Ay B f

and G(u,v) = ( hh ug) (u,v) for (u,v) € a”ug. If d“—ff\ .
# QB and F(u,v) = G(W,v) for (u,v) €& N <-4 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 S [F(u,v) = G(u,v)] .
R,R' 3 o
» 0 0
A/2 K/2 —
.(%) (%) Iy (2 Vux) Iy (2\/vy) dudv = O,

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