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APPLICATION OF MODIFIED JACOBI PARTIAL DIFFERENTIAL
OPERATORS TO PARTIAL DIFFERENTIAL EQUATIONS
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l. Introduction.

Recently, Isaac I.I. Chen and T.W. Barrett [_l] have solved
some sccond order linear ordinary differential equations with the
help of Bessel'’s ordinary differential opcratorF which railse and
lower tﬁe index of Bessel’s function of the first kind. The object
ol this paper 1s to use the partial differential operators in
connection with the modified Jacobi polynomials, which are rezarded
as generators of Lie-algebra, in the determination of some opera-
tional results and finally in the solution of these partial diff-
crontlial oyuntions which can bo factorised by moans of thu gencrators

of the Lie-algebra for modified Jacobi polynomials.

Now, we consider
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wher:

£ = Fn(a-n, E-rn: x) yn and Fn(a-n, f-nj Xx)

is the extended Jacobl pcilynomials.

If we substitute
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(1.4) IR (f (x,y)) = =-{1+n)(1l+a+f-n) £,(x,y)

which yields the followinz relation
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Again

[ RL] = (a+) -2y aay
where
[ L) = RL-1R
Also we have
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2. Dperivation of Operational Formulas from Modified Jacobi

Raising and Lc-_:ering Qperators:

s
]
3
2
=}
S
g
i<
g
g
=
5
H
£
N
8

We consider the partial differential equaticn
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(2.1) ﬁ[(l-a(b-x) —gx— - y(a+b-2x) -%—}7—

+ {a(b-x) - 5(x—a)}u3 = f(x,y)

which is equivalent to
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Hence the corresponding system of ordinary differential equations

is

dx dy du

(2.2) = = b 1
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- {a-0)-p(x-a) Y u
solving (2.2) we get
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Hence

- -B
(2.4) -—flr[f(X,y)] = (x-a)  (x-b) ¢1(X,cl)\
c
1

~

+ (x-a) (x—b)-p ¢l((X°a)(X-b)Y)

wharae *1 is given 1in (2.3) and ¢l is arbltrary.
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Corollaries :

(1) If we take

=1

L]

£(x,y) a function of x only

= P(x)
then

-1 B-1

- =t a
= Fe®b ) b (xe) (2-b)

f(x,y) = (x-a) ¢ (x—b)_ ( 5

(2.5)

x P(x) dx + (x—a)-a (x=b) P @l«x-a)(x-b)y)

whe re ¢l is given in (2.3) and %, 1is arbitrary.
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(ii) If we take

5
2
£
5
2
=
E
J
<]
4
5
5
8
2
H
s
8

a-2 -2
(x-a) (x-b)
f(x,y) = a function of y only

(2x-2-Db) ‘
= Q(y) (say) - i
then %
% “F  a-d -2 i
(2.6) %‘f(X,Y) = (x-a) (1) () Sy ey @ .

+ (x-a)  (x-b) ' o, ((x-a) (x-D)y)
where &y is arbitrary.

Hext wa consider the partial differantial eguanticn

b-a -1 u
= F(x,y)
x 2 0% ’

(2.7)




which 1s equivalent to

du Qou Y
+0 . =
dx (A ba Flx,¥)

Hence tvhe corrasponding systam of ordinary difrferzntial equation
is

dx dy du
(2.73) - = o =

N
('T)‘_‘a—‘) y F(x,y)

Solving (2.8) we get

y = Cl
and §
Acy %
2 L g
(2.9) u s J F(x,cq) dx + cg ]
° g
= Yy(x,eq) + ¢, (say) ]
E
HEence g
(2.10) . (F(x,¥)) = V¥ (xlc ) + ¢_(y) %
R 2'' ’ 2 g

Cl=y

whera ¢2 is given in (2.9) and dy is arbitrary.

Corollaries

a function of x only

(1) It y F(x,y)

Ve
P (x) (say)
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(2.11) % (F(x,y)) = bj‘a F P (%) dx + LNED

where ¢, is arbitrary.

(11) If F(x,y) = a function of y only

= Q(y)  (say)
then
A
(2.12) % (FOL¥) = 5 Ty Q/(y) ay + o5 (¥)
where ) is arbitrary. -

3. Application of Operational Formulas to Second Order Partial
Ed

Differential Equations.

realizada por ULPGC. Biblioteca Universitaria,

e consider the partial differentisl equation
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+{(a+l)(b-x) - (p+1)(x-a)} % + 2y —..%i— - (a+8)u

= F(x,y)

Since

o

b-2 -1 o A . C - v(i+b-9y) O _
[ 5 Sl v Zr v £

+ a(b-x) - f(x~g)} ] =




2 2
a - + (2x-a-b) y a

2« Ox?y

= (x=a)(b-x)

+{(a+l’)(b—2’~) - ($+1)(x-a)}-aax— + 2y By (at+f)

The ebove menticnes partial differentisl equation (&.1) takss the

following form
LRu = F(x,y)

It follows from (2.10) that
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(3.3) = f(x,y) (say)

where ¢2 is givern in (2.9) and ¢o is arbitrary.
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Again it foliows from (2.4) that
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. -p
(3.4) u = (x=2) (x-b) ¢1(x,cl)l
. ¢

= (x-a)(x-b)y

b o) " (eny s 8,((x-2) (xb))

where W, is giver in (2.3) and g is arvitrary.
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Oon the otherhend, 1f we consider the egquaticn

RLu = f(x,y)

which is equivelent to
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then it follcws from (2.4) that
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where ¥; 1is given in (2.3) and ¢, is arbitrary.
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Eence by (2.10) it follows that

(3.8) u = 1l’Z(X,cl)[c _y + ¢2(}')
1

where ¢2 s ziven in (2.9) and %y is zrbitrary.
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