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Abstract

The equa.tion zuz‘z‘(zl y)+2u, (zi y)+Au!I!I(z1 y) = f(.’b‘, y)x f(z) y) =
Yoo an(¥)ln € E(R4, LGY) ( resp. E(R4,LGY)), A € R is consid-
ered. We solve the corresponding boundary value problem in E(R 4, LGY)
(Prop. 1). If f has the expansion in « of appropriate form and A is a
smooth function or a constant than we find the Laguerre series solution
( Prop. 2). If A is a smooth function on (0, 00) we solve this equation
in E(R4, LGY), (resp. E(R4, LGY)), assuming that a,,n € Ng, and
the first coefficient of the Laguerre series solution is the polynomial of
arbitrary but fixed degree ( resp. of first degree).

AMS Mathematics Subject Classification (1991): 46F12, 44A15, 41A10
Key words and phrases: B-transform, Laguerre expansions, boundary
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1. Introduction

In [9] is given an operational formula for the B—transform or the Bessel
transform which is analogous to the corresponding formula for the Hankel
transform ( see [1 ], [7] ). By using it and the Laguerre series expansions we
develope in this paper and [10] the corresponding operational calculus.

109
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In Section 2. we define the B—transform and its Laguerre representation
on the spaces LGY, LGYL. In Section 3. we apply the B—transform in solving
the equation

Tus2(2,Y) + 2us(2,y) + Auyy(z,9) = f(z,9),

f(z,y) € E(R4+, LGY) ( resp.E(Ry, LGYL)), with the appropriate boundary
value conditions. Finally, in Section 4. we solve this equation for A € R
by using the properties of the B—transform and Laguerre polynomials. We
suppose that

o0 o0

fz,0) =Y aa(@la(2), w(z,8)= Y 2a(0)ln(2),

n=0 n=0
where
m
T, = an,kxk,n € Np.
k=0 -
We consider separately the cases when m = 1,m = 5, and m € Ny. In the

case m = 1 we assume that A is a smooth function on (0, cc).

In the Appendix we give the b and B—transform for some elements from
LGy, LG, and their duals with the help of Laguerre evaluation. We use the
results from [11] , [1]. '

2. Generalized B—transformv

Let I,, = e7%/2L,,n € Ng, where the Laguerre poiynomials are

n

L(z)= Y (nf k)(—x)k/k!,x > 0,n € No.

k=0

The operator R = e*/2Dze~*De*/? is self-adjoint, positive, —n, are its
eigenvalues and [,,n € Ny, are its eigenfunctions which constitutes the
orthonormal base for L%(Ry). The space LGo is defined as the space of
functions ¢ = Y_.2° ¢ a,l, from L%(R4) for which Y22 ) |an[?n?* < oo for
every k > 0, and < R, l, >=< ¢, Rl, >,n € Ng, where

< >=(p,9) = /wﬁdt, w0, P € L2(.R+)-
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In fact LGy is ( topologically ) equal to the space S, of smooth functions
for which all the seminorms

[#lle = sup tF|¢(¢)], k,n € No,

te(0,00
are finite. ([11], [2], [8] ).

Define ([10]) LG as the subspace of LGy such that ¢ = Y ja,l, €
LG, if for every k > 0 320 |e, |2k < o0o.

The notation of dual spaces is LGy, LG/, respectively. LGy is in fact, the
space S, of tempered distributions supported by [0, 00). It may be identifyed
with the space of formal series

LG = {Z boln, iff Z|bn[2n_2k < 00, forsome k > 0}.

n=0 n=0
Similarly,

LG, = {Z duln, iff- Z ldn|2k_.2n < 0o, for some k > 0}.

n=—0 n=0

The transform b : LGy — LGq ( resp. LG. — LG.) is defined in [9], [12]
by

bl(t) = — < ¢/(7), Jo(VIr) >= $(0) + 1/2.< ¢(7), /t[TJo(VIT) >,

where Jp is the Bessel function of zero order. ( see [9].)

Then , for f € LGy (resp. LG,) we define B[f] as an element of LGy
(resp. LGY) by the following prescription:

< B[f],¢ >=< f,b[¢] >, ¢ € LGo(resp.¢ € LG.).

If¢=3 7 anly € LGy (resp. LG,), then

bo|(t) = —2 i(—l-)"(Q i @ + an)ln(t), ¢ > 0,
n=0 i=n+1

and
[o o]

Bl =312 Y (< 1) + (=1)ballns (9)).

n=0 m=0 "
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The B—transform posseses the properties which provide the possibility
of applications. Namely, we have the following operational formula

(1) Blzugy + 2u,)(t) = —t/4B[u](t), = > 0,
where v € LGg ( resp. LGL)([9])-

We shall use this formula in the Sections to follow.

Recall, ([12], [9]),

B{f xg] = B[f] x Blg], f,g € LGy(resp.LG,),
B[fa] = 4af—aa a€R,

where

H(t)t*"!/T(a) if a >0,
foe = {

DNf n(t) if @<0, a+N>0, NeN,
where D is the distributional derivative, and H is the Heaviside function.

The Fouirer-Laplace transform for ¢ € LGy is defined by
(Le)(2) = / @(t)e'?dt, Imz > 0, Rez € R,
0

and for f € LGg by
(LF)(z) =< f(t),e"* >, Imz> 0, Rez € R.

Let y — u(-,y) be a C*- mapping from (0,00) into LGy ( resp. LGY).
We denote the space of such functions by E(R4, LGg) ( resp. E(Ry, LGY)).

3. Boundary value problems

We deal with the equation
(2) TUgy + 2uy + Auyy = f(z,9),2,y >0

where A € R, and f(z,y) € E(Ry, LGg) (resp. f(z,y) € E(R4, LGL)),
along with the common boundary conditions

(3) u(z,0) = 0,u(z,l) =0,
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or general boundary conditions of the third kind

{ Bu(z,ﬂ) + au'(z,0) = 0,|a| + |B] # 3<0
> 0.

(@) 5 o lof 4181 7 0,0
nu(z,l) + yu'(z,1) = 0, 3] + [6] # 0,77

Putting for (¢,y > 0)

(5) i(t,y) = Blu(z,y)(?)
and applying (1) we obtain
(6) Aﬁ’yy(t’ y) - t/4'ﬁ’(t’ y) = f(ta y)

with the boundary condition which corresponds to (3)
(7) #(t,0) = 0,4(t, ) =0,
and the boundary conditions

8 aii(t,0) + Bi'(t,0) = 0,
- ® yi(t, )+ 7@(t, ) = 0
which correspond to (4).(a = a/4,8 = B,y =7/4,m=1.)

Really, the equivalent form for (4) is

{ a(u(z,0) * §'(z)) + Bu(z,0) = 0,
F(u(z, 1) + 8(z)) + u(z,1) = 0.

Making B—transform and using B|f *g] = B[f]* Blg], and B{(f4)] = 4*f-«
from [9] , [12] we obtain
“a(di(t,0) * 4~ TH(t)) + Bia(t,0) = 0
y(a(t, 1) » 47 H(2)) + 7L, 1) = 0
After differentiating we obtain

{ a/4i(t,0) + Bi'(t,0) = 0,
¥/4a(t, 1) + 7' (t, 1) = 0

Assume that A > 0.

Solving (6) as an equation with the constant coefficients we obtain

©) @, y) = Cre¥/ VYA 4 Coe~v/WVHA L Y, (£,y)
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where Y,(t,y) is a particular solution of (6) which depends on f(t,y).

From the boundary conditions (7) we find constants C, and C3, such
that

(t,y) = ¥/2VTA ) (25h(1/2/1]A))[Y, (1, 0)e ™ /2VIA v, (1,1)]
(10) + e™¥/2V A [(25h(1/2/tA) Y, (8, 1) — /2VIAY, (1,0)] + Y, (1,9),
In the case (8) the solution (9) has the constants
C1 = 1/D[e™/*VHIA(—y — n/2,/i]A)(a,(t,0) + BY(1,0))-
(a = B/2VHA)(Yy(t,1) + m¥y (5, D),
Cy = 1/ D[(a+ B/2VAA) Yyt 1) + 1/2¥(2, 1)) — €l/2VA
(7 + 0/ 2/t A)(BY;(2,0) + a¥y(2, 0))],

where
D = —e~ A (o 1 B/2/t]A)(y — n/2v/1[A) + /WA
(a — B/24/t]A) (7 + n/2v/1/A).
When A < 0 then (6) has the general solution
i = C cos(y/2v/t/|A]) + Bsin (y/2V/t/]A]) + Y, (t,9).
With conditions (7) it gives
i(t,y) = —Yp(t,0) cos (y/2v/t/|A]) + [(-Ya(t, )+
Y, (1, 0) cos (8/2+/ETTAD)/ sin (1/2+/FTAD] sin (/2v/TAD + (2, »).

In the case of boundary condition (4) we obtain that constants in the general
solution are the following

C = —1/Di[(a¥p(2,0) + BY,(¢,0))(vsin (1/2v/1/|A]) + n/2v/t/|A|

cos (1/2y/t/]A])) — B/2v/t/|Al(YYo(2, 1) + 0¥, (1, )], -
B = =1/ Di[a(yYy(t, D) +0Yy (1, 1)) - (aY(t,0)+ BY; (2, 0))(y cos (1/2+/1/] Al)
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—nv/t/|Alsin (1/2v/t/1A]))],
where
D1 = (ay+Bnt/ (414 sin (1/27/TTAN~1/2+/FT Al an—fy) cos (1/2/TAT).

The boundary conditions (8) with « = 1,8 = 0,7 = 0,7 = 1, in homoge-
neous case give ' = 0 and cos (1/24/t/|A]) = 0 which give the oscilatory

solution
. (2n+ V)my
in ~—————.

{Ln(y) = Bn S 91

Proposition 1.

{. For A > 0 the solution @ belongs to E((0,), LGL).

2. For A < 0 the solution @ belongs to E((0,cc), LGY).

~ Proof. 1. The assertion follows from the fact that for every ¢ € LG.,y €
[0 — 6,30 + 6] C (0,00), and B > 1/(2vV/A)(30 — 9),

/ |e /’J/Zt/Aqﬁ(t)Idt S/ |evy/2t/Ae—tB||etB¢(t)|dt
0

0
< Supte[o,oo){emlqﬁ(t)l}/o eVt/A/2y~tB gy

Because of that , the solution of equation (2) is the inverse for (¢, y), and
it belongs to E((0,), LG.).

2.Since @ is in E((0,00), LGY) it follows that € E((0, ), LGY).

4. Laguerre series solutions of

TUre (T, Y) + 2us(2,y) + A(Y)uy(z, y) = f(2,9)

We solved in [9] the equation zuzz+2uz+A(y)uyy = f(z) where A(y)is a C™®
function on (0, 00) in a form of Laguerre series by using the B—transform
and assuming that the first coefficient in the Laguerre expansion of the
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solution is a linear function. In this section we generalize the results from
[9] by selving the equation '

(11) TUs5(2, Y) + 2uge(2,y) + A(Y)uyy(z, y) = f(2,9),

f(z,y) € E(R4, LGY) (resp. E(R4, LGY)), in Lageerre series form with the
help of B—transform by considering two different cases (A) and (B).

(A4): A(y),y € (0,00), is a C* function ,

f(.’l?, y) = Z(pn,ly + p‘n,O)ln(z),

n=0

and the first coefficients in the Laguerre expansion of the solution is

ao = ko,1y + koyo-

(B): A(y) = A€ R,y €(0,00),,

oo 5 5
f(.’l:, y) = Z(Z pn,iyi)ln(t)a aO(y) = Z kO,iyi-

n=0 =0 =0

Also, we shall find the solution which satisfies the condition
ao(y) = Z ko,iyi
=0

where kg ;,7 = 0(1)m, m € Ny, are given constants.

In both cases we suppose that the solution of (11) is of the form

u(z,y) = Y an(y)ln(2), 2,y > 0.

n=0

Proposition 2. The solution u of (11) belongs to E(R, LGyg) (resp. E(R,, LGY)
if f(z,9) € LG ( resp. LGL).

Proof. The proof follows from the construction which is to follow since
the appropriate estimations for the coeflicients of Blu(z,y)|(t) = i(t,z) =
Yoo o cn(y)in(t) may be easily deduced.
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Put
Blu(z, y))(t) = @(t,y) = Y ca(y)lu(t),t > 0,
(12) BUf (2 y)](t) = Y pu(9)in(t) where pu(y) = 3 pujy’,» € No.

Note, ao(y) = co(y). Applying the B—transform and by using (1) we trans-
form (11) to

(13) — t/4a(t, y) + A(y)iyy(t,y) = f(t,y).

In a form of Laguerre series we have
—1/41 Z ca(¥)ln(t) + A(y) Z n(Y)in(t) =
n=0 n=0
Thus, by using
—tl, = (n + 1)ln+1 - (2n + 1)ln + nln_l([ﬁ]),

it follows

Z A(Y)en(y)n(t) = 1/4 chn 1(9)la(t)—

n=0

2(2‘” + l)cn(y)ln(t) + Z(n + 1)cn+1(y)ln(t)]'

n=0 n=0

This gives the following system of equations

4Acq + co — 1 = po(y),
4Ac) —nep—1 + (2n+ )en — (m+ Depyr = 4pa(y),n € N,
s

Case A. The system (14) becomes

4Acy — co+ ¢1 = 4(pop + Poy),
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4Ac;, + nep—1 ~ (2n — Dep + (0 + 1)epg1 = 4(Pro + Pray),n € N.
Since ¢y + ¢f + ... + ¢l = 0, it follows

¢1 = ¢co+ 4(poo + Poay),

m n
Cnt1 = Cp + 4/(n + 1)[21’1',0 + Epj,lyL or

Cng1 = Co+4[ZPtozl/(1+1)+Zptlyzl/(1+ 1)],n € No.

=0 i=t t=0 i=t
Then,

i(t,y) = 2[00 + 4(21&02 1/@E+1)+ Ept 1yz 1/(i+ 1)lia(2),

n=0 =t

and the solution is

w(er) =3 o +8 3 (<D™ 3 peo( 3 1/ + 1))

n=0 m=0 i=0 =t

+4(- 1)"Epto(zl/(2+1))+y[82( l)mzpu(z

m=0 i=0

n—1

/(i +1))+4(-1)" Ept,l(i 1/ + 1))Ha(D)-

i=0 i=t

Case B. Summing the system (14) we have

n 5
(15)  4A(cg+ ..+ + (n+1)en — (n+ Dengr =4 pi,
1=0 =0
or, in ordering form, (n € Np),
5

(16) cp41 =cn—4A/(n+ 1)(cg +.tc)—4/(n+ I)E Zp;'jy’-.

=0 =0
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Differentiating (15) till the sixth derivative and summing this system we
obtain

44> + o+ ) 4 (n 4 1) — (n+ 1)) = 4 (41pi g + 5lpisy),

=0
or "
(17) 8 =B —4/(n+ 1)) (4'pi4 + 5lpisy), n € No,
1=0
since

c((]ﬁ) + ...+ cSLG) =0.
From (17) we have

n—1
Cgﬂ + ...+ 0514) = ('n, + l)cg") - 2(4!111',4 + 5!P£,5'.U)
=0

- (18) Y 4((n—1)+1-5)/G + 1),

i=t
n 3
4A4(co e+ (el ~(nt 1)eZdy = 437 Y (5-1)@-1)pis-s9° .
=0 =0

Substituing this in the second derivative of (16), for n € Ng, we obtain

n~1
4t e = (n 4+ 1) +44¢0 Y G+ 2)(n+1-5)/(G + 1)
=0

n—2 n n—2
—4A4) (41pia+5lpisy) D D 4A(n+1-s—j)(n+ 1-5)/(G+1)
1=0 =0 j=3

n-1 3 n—1 n
= O 6-)4=i)pis-iv* ™)) Y 4n+1-7)/(G+1),(D_ = 0,n < ~1.).

=0 ;=0 1=t 1=0

Setting this in (16) it follows

n—1 n—2
cnt1 = eat4A/(n+1){(n+2)ef) +4Acs) S (i +2)(n+1-5)/(G+1)-44 S

1=0 =0
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n—2n—2

2(5*1)(4—1)(3—1)(2—1)1’;5 DD At l—s—j)(nt+1-5)/(j+1)- Z

3=0 j=¢

n—1

2(5 J)N4- ])p151y3_124/(]+1)(n+1 -3} - 4/(n+1)22p,,gy,

1=0 j=0
and setting (12), for m =5

n—-1

Cnt1 = Z kO zy +(5'k0 5y+4'k0 4) Z4A/(l+1) Z4A(] +2)(n ])/(]+1)+

i=0 =0 7=0

n-1 3

> 65— - ipis-iv* 24/(J+ 1)(24(n+ 1-8)/(t+1)-

=0 7=0 t=0

(19) Z ZP' 5—Jy 24/(] + 1) - 2(4'1)1 4 + 5'1’1 Sy) Z

1=0 3=0 =t

n—2

(20) D 164%(i+1-8)(j ~8)/((F+ 1)(s+1)),n €N,

5=0
So we have

ﬁ(t7 y) = Z cn(y)ln(t)

n=0
where ¢,(y) is given by (20).
The solution of (11) is the inverse for 4(t,y) , i. e

Bl(u(t,y)))(z) = u(z,y) = Z[( 1)%n + 22( 1) cilla(), ([9])-

n=0

This algorithm we can apply in the case when

m m
co(y) = Zko,;y’,pn(y) = Z"pn,,-y’,n € Ng,m € Np.

=0 =0

The first step. Differentiating (15) till (m + 1)—th derivative we get

A + ot ) 4 (n 4 el = (n+ el = 4 ZP‘"‘ Y,
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and n
i) = efmh - 421’,(-"‘—1), n € Ny,

=0
since the first part in previous expression is equal to zero. Now, we shall
find
(21) "+ ™D = F(eo,p™ ).

The second step. Differentiating (15) till (rn — 1)-th derivative , we
obtain

4A(c(m R AN (1) elm—3) - (n+1)c(m M= 42;9('” 3),n€ No,

and putting (21) we have

7 = Fleo, pi™ ™, o™ ), n € No.

- The Third step. Repeating this algorithm till the second derivative of
c we get:

(2) +.. +c(2) = F(co, p(m 1) (m_3),...p(-2))
Setting this in (16) we obtain

Feo, p™ Y, ptm=),

Cn+1 = P pg ’pt)a n € NO

5. Appendix

In the Examples to follow we give the Laguerre evaluation of b, and B—transforms
for some elements from LGy, LG, and their duals. We give also connectlons
between the B and the Henkel and Fouirer transforms.

Example 1.
Since the Hankel transform is defined on LGo by

(22) xol8l(t) = 1/2 < §(z), Jo(VT) >, € Ry,
( [3], 9], [5]) , it follows

X0[¢](t) = —2b[¢](t)7t € R+’ -
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and for f € LG{(resp.LGL),¢ € LGo(resp.LG.),

< Blf(2)](1), d(z) >= — < ¢(t), < f(z), Jo(Vzt) >>= —2 < ¢/(t), X0l () >=

2 < $(1), %XO[ @) > .
Thus,
(23) B = 22 xal A0 £ > 0.

Example 2.

b[eT|(t) = —2miz io:(—l)"l;(z)ln(t),t € [0,00),Imz > 0,

n=0

I, is the Fouirer-Laplace transform of I,,n € Ng ( [6],[4]). This follows from

I(2) = —(2+ 1/2)"/(2 — 1/2)"*' n € No,Imz > 0,

T = io: —(1/2 +iz)"/(~1/2 + iz)“‘”ln(‘r),‘lmz > 0,7 > 0,([4]),

n=0

and . .
ble”|(t) = —iz < e’”,Jo(\/i?) >,t> 0.

Moreover, the following formula holds
ble*|(t) = e~¥/142) ¢ > 0, Imz > 0.([12],p.41).

Example 3.
Let f € LG (resp. LG.). Then ,

f(=1/(42)) = (B(f))(z),Imz > 0, Rez € R.
This follows from

B(f)(2) =< B(f)(s),e* >=< f(t),b[e"](t) > .
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From Example 2. we obtain
B(f)(2) =< f(),e™09) =< f(1),e"™ >= f(w).

where w = ~1/(4z).
Example 4.

V[ Jo(2v/aT)e” ?)(1) = (—=1/2)e" 22 1o(2Vat)e 2 1 > 0,a > 0.
It follows from

XolJo(2V/aT)e™/?|() = €** Io(2V/at)e™"/2([1]).

Example 5.

BgI() = —2H[#(P)](p)st = pP 7 = 12,8 > 0,7 > 0,4 € LGo(resp.LG.),

where
H[f](p) =< Jo(rp),rf(r) >
is generalized Hankel transform [1], [12]. This follows from

HI$()(p) =< Jo(rp), #'(r*)r >= 1/2 < Jo(VtT, ¢ (1) >= —1/2b[¢](2).
Remark. From
bll(kt)(T) = bp)(T/k),T > 0,k > 0, € LGo(resp.LG,)
it follows
B[f(kT)](t) = 1/k*B[f](t/k), f € LGy(resp.LG"),t > 0,k > 0.

Example 6. Let f € LGy (resp. LGY). For Imp > 0,

Ble?” f(n)(t) = FLL(H(ro(VED)(p), 1 > 0, € LG(resp.LG).
Namely for ¢ € LGy( resp.LG.), we have

< Ble”" f(1)], 8(t) >=< "7 f(7),b[¢|(7) >= — < € f(1), < #(2),
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Jo(VIT) >>= — < ¢/ (1), < € f(1), Jo(VIT) >>=
< B(t), < €7 f(7), Jo(VEr)1[2/T[t >>=
< ¢(1), LIF()1/24/T[O)T(VTD)(p) > -

Particularly ,

Blr72e7)(t) = (9" + )%t > 0,p > 0.
Making the substitution 7 = 72,¢t = p2 in
< Bl 2] g > = - < g0, <7 e dy((Vir) >>
we obtain
= —4 < ¢ (p2), < e P Jo(rp)r >>= —4 < ¢'(pP)p, H[r e ](p) > .

From
H[r e )(p) = (0* + p%)2([1)),

by putting t = p? we continue
= -4 < ¢(p")p, (@ + p1) M >= —4 < $(1),1/2(P* + 1) V/? >=
< (), P + 1) >

Example 7.

Ble™®" Jo(evn)](2) = 1/2¢™ =0/ I3/ (20)) + ¢/VEli(cVE](20))),

t € (0,00),a>0,¢ >‘O, where Ij is the modified Bessel function of the first
kind. :

From
Ble™® Jo(ev/T)(2), d(t) >= — < #(1), < e~ Jo(ev/T), Jo(Vir) >>
by the substitution ¢t = p?,7 = r2 it follows

< ¢'(p*)p, < eor’ Jo(er)Jo(rp)r >>-;- -4 < ¢>’(p2)p,H[e“"zJo(crj](p) > .
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From [1] (p.248, Example 10) we have
He™" Jo(er)l(p) = 1/2a(e™ =Y/ () Iy(cp/(20)

= 4 < §(1), 1/2a[e™ /U1 /(aa))Io(ev/i/(2a))+e™ BN (er/i ) (2a))
(¢/(4av/1)) >=< 2ae~(C /1421 /(4a)Io(cVE/(20))+
I(evt/(2a))e/(4avt)](t), 6(t) > -

Example 8.
BH(z)e™**|(t) = 1/(1/2+ S)[i(-l)"‘((—l/2 +3)/(1/2+ s))™

H(=DM(=1/2+ 9)/(1/2 + 5))" (1),

where H is Heaviside function , s € C, Res > 0. We obtain this from the
- evaluation of

H(z)e™ =Y (s = 1/2)*/(s + 1/2)" la(2), ([11]).

n=0

Example 9.
Let m > 0. From [13] we have
B[z7"] = B[L(m) fm] = L(m) B[ fu] = T(m)A™ f_(my = T(m)4™5(™.
Finaly, ‘
BN = remen 0522 (7 ) ()t >0

When m < 0 we obtain

zlml_l

L(|m|)

B[z—lml—ll - B[I‘(_Iml)f_lml] = F(_|m|)4_|m|flm| = F(—|m|)4_|m|

(-l /(i - 12043 ) (M T )bt

- n=0 k=0 Iml -1

(see [11]).
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Example 10.
Let @ > 0,k € N. Then,

n -1

Bl () = 2 350 3 S (1) (@) (5) (55 )+

n=0 1=0 m=0 j=0

(20) (—1)"@-(@_‘%2]‘ () ("7 Yo e v

For given f € LGYy(resp.LG,) the distribution f(-— a) € LGy(resp.LG?) is
defined by
< f(t—a),d(t) >=< f(t),d(t+a) > .

Note, suppf(t — a) C [a,00). By using (f(t) * 6(t — a))(z) = f(z ~ a), it
follows

B[f(t — a)l(z) = B[f(?) + é(t — a)](=)-

In our case
B[fi(t — a)(z) = (B[f&(t)] * B[8(t — a)])(«) = 4* f_&(x) * B[(t — a)](=)
= 4%6(")(2) + B[§(t — 0)](2).
Since
B[§(t — a)](z) = D _[2 i(—l)"‘lm(a) + (=1)"In(a)]in(z),z > 0,

and
il k n
*k) _ k—i
59 =S /e (5 (1)
. n=0 =0
we obtain (24) using the form of convolution given [9], [11].

We also obtain on R

§(z —a) =6 x6(z — a) = i[zn: le(a)

n=0 k=0

(2(1/2)’""‘ () (" e
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Similarly,
(z—a)" =z +6(x—a)= Z[Z l(a)
n=0 k=0
m+li m+1 n—k—1
(2.2 (P (" .
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REZIME

PRIMENA UOPSTENE B-TRANSFORMACIJE

Razmatrana je jednatina zuz.(z, y)+2u(z, y)+Auy(z,y) = f(z,9), f(z,y)
S o (), € E(Ry, LGp) ( resp. E(R4, LGL)), A € R. ReSavamo odgo-
varajuéi grani¢ni problem u E(R4, LGY)) (Prop. 1). Nalazimo tesenje u ob-
liku Lagerovog reda ako je A glatka funkcija i f ima pogodnu ekspanziju po =
(Prop.2). Ako je A glatka funkcija na (0, 00) nalazimo resenje ove jednacine
u E(Ry, LGY) ( resp. E(R4, LGY)), pretpostavljajuéi da a,, n € Ny, i da
je prvi koeficijent resenja u obliku Lagerovog reda polinom proizvoljnog ali
fiksnog stepena (resp. prvog stepena).
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