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Abstract

In this paper we just extend the previous result of asymptotic expansion of wavelet transform by using
Ashish Pathak, Prabhat Yadav and M.M. Dixit technique. Here we find (W~ f) (t,s) separately by
recall earlier result and accumulate (Wy*f)(t, s) and(Wy~ f)(t,s), in order to find asymptotic
approximation of continuous wavelet transform (Wy f) (¢, s) for large value of dilation parameter.
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Introduction

The concept of wavelet transform and asymptotic expansion can be seen as the synthesis of
various ideas originating from different disciplines such as mathematics and other fields like
physics and engineering etc.

As so many mathematicians have investigated in the field of an asymptotic expansion and
wavelet transform like I > & 919 etc, Recently by using Mellin transform technique of Lopez
and Pagola and an asymptotic expansion of the Fourier transform of the function and the
wavelet, Pathak, Yadav, Dixit > 3 4 obtained the asymptotic expansion of the continuous
wavelet transform for large and small values of dilation and translation parameter and Jose L.
Lopez B derived asymptotic expansion of Mellin convolutions by means of analytic
continuation instead of distribution technique.

The continuous wavelet transform of a function f € L2(R) with respect to the wavelet @ €
L%(R) is defined by [,

Wo ) (6:9) =7 [0 f@) BC55) du, s > 0, € R, )
Provided the integral exists. The asymptotic expansion for Mellin convolution

1) =f," fw)g(vw)du , as v - 0%, @
Was proposed by Pathak, Yadav and Dixit ™ under dyadic conditions on f and g. As
asymptotic behaviour of g(u) and f(u) at u —» 0% and u —» +oo has satisfied [(3), (4), (5), (6)
and (7) of ™,

Let us remind earlier results (8), (9), (10), of Theorem 1 1, The asymptotic expansion of (2) at

the origin is given below by the following three cases of Theorem 1 as:

Case I: Foranyn = 1,2,3,...and m = n + [p + q| with +q €& Z, we have

Iy fw) gowydu = X770 6 M[ g(w); 1 — i — q v a7+ Tt s M[ f(u); 1+ i — p] viP
+0 (vl ©))

Case ll: Foranyn =1,2,3,..andm=n+p+q—1withp + g € N, we have
Iy fQ) glowydu = T2 s ML f(u) ;1 + i = '™
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+ X vt {_ti Si+p+q-1 lOgU}
+ lirr(}[tl-M[g(u) ;z+1—i—q]
zZ—
+ Sitp+q-1 M[f(w);z+i+q]]+0O @™7? logv). 4

Case lll: Foranym =1,2,3,...andn=m+1—p—qwithl—p—q € N, we have

I f@) glowydu =370 t; M{g(u); 1 — i — qlui+a?

+ 271261 Ui_p{_ Sitit1-p—q logv

thm [ty pqg Mlgw);z+p —i]

+s; M[fw);z+i+1—-p]]}

+0 (V™7? logv). (5)

By using aforesaid techniques (3), (4) and (5), we derive asymptotic approximation of continuous wavelet transform (W f) (¢, s)
for large value of s, by recall Pathak, Yadav and Dixit technique.

Asymptotic Approximation of Continuous Wavelet Transform for Large Value of s.
In this section, we obtain asymptotic approximation of the continuous wavelet transform (1), when s— +oo. Now, let us rewrite
(1) in the form [;

W £) (t,5) = 07 [7_ f(u+1t) B du
=97 ([ f(u+0) B du + [ f(~u + ) 9(—9u) du} (6)
= W™ Nt 5) + (We (L S), )

where, 9 = % and t is assumed to be a fixed real number. Setting f(u + t) = y(u) and assume that y(u) and @(w) are locally
integrable on (0, ). Further assume that asymptotic approximation of the form [:

P(w) =Yg s, u"P + @, (w),asu - 0%, (8)
x@ =Yt u 9+ y, (W), asu - +oo. ©)

Also assume that
Bd(w)=0(u""),asu - +o, 7 ER, (10)

and y(u) =0 (u™?),asu — 0, p ER. (11)

With parameters p, q, T and p satisfying the following condition &:
p+t<l1<q+p,7<qgand<p. (12)

Then by using aforesaid techniques (3), (4) and (5), we obtain asymptotic approximation of (W f) (t,s) for large value of
dilation parameter when s — +oo as [I;
Case I: Whenn = 1,2,3,..andm =n + |p + q] with +q € Z, we have
. 1
Wo* I 8) = 20 & M[ B 51— i —gs™79%
+ YR s M x(w); 1+ i —p] sTHP1/2
+0 (sT"9t1/2), (13)

Similarly on setting y(w) = y(—w) and @(w) = @(—u) to obtain (W, £)(t, s), we have

Wy HtS) =X (1) M[e(—w) ;1 —i—q] s7 792

+ 3 ()T s M[ x(—u); 1+ i — p] sTHPTY2

+0 (s‘"—Q+1/2)_ ”

From (13) and (14) in (7), we get the required asymptotic approximation of wavelet transform (Wy f) (t,s), when s = +oo as:

Wy ) (6,8) =it [M[ @) ;1 —i—q] + (D™ M[B(-w);1~i—q]] ST
+2050 s MIx@y1+i—pl + (DTP M x(—u); 1 +i—p]]x sTHPT/ZLO(sTmIH2), (15)

Case ll: Whenn=1,23,...andm=n+p+q—1withp+q € N, we have

W) (6,5) = X020 2 s M x (W) ; 1 + i — p] s7H7P+1/2

+ 2?;01 S_i_q+1/2 { _ti Si+p+q—1 lOg(l/S)

+1lim [t6; M[O@) ;2 + 1 =i = q] + Sisprg MIx@)iz+i+q11}

+ 0 (s7™P1/2 Jog(1\s)). (16)
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Similarly on setting x(u) = y(—u) and @(w) = @(—w) in order to obtain (W~ f)(t, s), we have

(Wo™f) (£,8) = X207 (—1)P s, M[ x(—w) ;1 + i — p] s7HP1/2

+ X sTAT 2 { = ()T PRI ¢y g1 log(1/5)

+lim [(~1)779; M[@(—u) 5z + 1 — i = q] + (-1)FPHaP

X Sitp+q-1 M[x(—u);z+i+q]l}

+ 0 (s7™P1/2 Jog(1\s)). (17)

From (16) and (17) in (7), we get the required asymptotic approximation of wavelet transform (W, f) (t,s), when s = +oo as:
W ) (t.5) = B0 si [ MIx();1+i=p] + (=D M{x(-w);1+i—p]] x s74P7V2 + Fhls2a41/2 {lim [t
MO ;z+1—i—q]+ (D) IM[O(w;z+1—i—q]+Sitprg1 [MIxW;z+i+q]

+ (=DM y(—u);z+i+q]111}
+0 (s7™PY2 Jog(1\s)). (18)

Case lll: Whenm =1,23,..andn=m+1—-p—qwithl—p—q € N, we have

(W¢+f) (t, S) - Zi_:po_q t; M[Wi 1—i— q] S—i—q+1/2 + Z?;Bls—i+p—1/2

{_ Si tivi-p—q log(1\s) + ;1_%1 [ti+1—p—q M[ (D(u) iZ+p - i]

s M xW;z+1+i—-pll}

+ 0 (s7™P1/2 Jog(1\s)). (19)

Similarly on setting x(u) = y(—u) and @(w) = @(—w) in order to obtain (W~ £)(t, s), we have
W ) (t,) =251 (=179 ¢; M[ 0(—u); 1 —i—q]s™i79+/2 + Jnt g=i+p-1/2

{~ (D)FPTETPR s by g log(1\s)

+ %1_)1%1 [(_1)—i—1+p+q—q ti+1—p—q M[ ®(_u) ;Z+p— i]

+(=D"Ps; M{x(—u);z+1+i—p]]}
+0 (s7™P12 Jog(1\s)). (20)

From (19) and (20) in (7), we get the required asymptotic approximation of wavelet transform (W f) (t, s), when s — 4o as:

Wo ) (ts) = T 5 t,[M[0@); 1-i—q] + (D77 M[ 6(—w); 1—i—q]] x s770*/2 + Fgls=HP=1/2 £ lim
[ti+1—p—q [M[W;Z‘l'p - i]

+FIEDP M 0wz +p—i] 1+ s [MI x5z +1+i-p]

+(-D"PMx(—w);z+1+i—p]ll}

+0 (s7™P12 Jog(1\s)). (21)

Conclusion

In this paper we can easily calculate the approximation terms with their exact error terms. The result obtained in the previous
paper Asymptotic Expansion of Wavelet Transform [M is little different from the result obtaining in the present paper. In the
Previous paper [, we obtained asymptotic expansion of wavelet transform for (W, " £)(t, s) only, whereas in the present paper we
obtaining asymptotic approximations of both (W,* £)(t, s) and (W~ f) (t,s) in order to derive asymptotic approximation of the
continuous wavelet transform (W f) (¢, s) (7) for large value of dilation parameter s. By using aforesaid results (3), (4) and (5)
and remind Pathak, Yadav and Dixit technique, we get the following results (15), (18) and (21) respectively.
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