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In the present paper the authors have obtained the partial differential equations
satisfied by A*-function (Chaturvedi and Goyal 1972) of two variables. The solu-
tions at various singularities i.e. (0, 0), (0, ), (0, 0) and (0, @) have been
discussed.

1. A*-function is defined as
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where a’s, 8%s. s, 8’s, X’s, u’s are all positive. Also L, and L, are suitable contours
in the s and ¢ planes respectively running from —ie to i with loops, if necessary,

to ensure that the poles of I' (d— 85); j=1,2,........ n, lie to the right and poles
of I' (1—g+y5); j=1,2...... my; I' (g +o;5+a;2);7=1,2...... m, lie to the left
of the contour L,. The poles of I' (fj—pg); j=12........ ng lie to the right of L,
and the poles of I' (1 —¢-+At); j=12........ mg; I' (g+as+at); j=12...... my

lie to the left of the contour L,.

Further the positive integers py, py, s, My, Mg, My, @1, Gs, 3, Mgy Ny satisfy the following

inequalities g3, g5 21,1, 91 > 0, 0<my <3, 0 <Kmp <Py, 0Ky < g5, 0 < g < P,

% S My <qy P1$P2 € QS P10 < 1195 apy T ybe < BgrtOks, opy A5 <
71+1gs
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where a, B, v, 8, A, u, are respecti\}ely the greatest of a;, B;s vj» A iy The values of
x==0, y=0 are excluded. This function is analytic when

apy b Bg, 3
l arg X I < (am1+'}’m2+ 8"2 21 22 - 21 - 2qz ) T
2(amy +ymy+ 8ny) > (apy +ypa+ Bgr+ 8¢5)

apy My B
| argy | <(amy+ Amg+png— _‘él‘— ‘2—3 — "éi— —2—3 T

2(amy -+ Amg+png) > (aps -+ A5+ Bgy +1gs)-
The left-hand side of (1-1) will be written as A* (x, y) here after if the parameters
are as given there.

2. The partial differential equations satisfied by the function 4* (x%1, yX2) =z
where k; and K, are suitable functions of a, 8, y, 8, A, it can be written as
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d .
where 0 and ¢ stands for x W and y Sy— respectively.

P P1
To obtain eqn. (A) operateﬁ (_yf._ 6—¢;+1 ) ; H( 6+ — 1 qs—l—a —1)
1{1 j=1 Kl

j=1
ﬁ( d 6— d) (b—{— B 0+ —L ﬁf ¢,...1)on A* (K2, y%s) use I' (2) T (1
=1 Kl J-1
—z)==m cosee nz, write ky=} (q;+B;+7+3), ko= 1} (ot B+ A+p). After a
little simplification we get (A). Similarly we can easily obtain eqn. (B).

3. Singularities—From (A) and (B) we find that the only singularities are (0, 0)
(ec, ), (ec, 0), (0, oc,), (—1) Pr+Pa—ma—ma=ns and (—I) Ps+Ps=ma=ma=rs To get the
solution at (oc, oc) replace x by 1/x and y by 1/y in (A) and (B). Similarly to get the
solutions at (oc, 0) replace x by 1/x, at (0, o) replace y by l/y in (A) and (B).

(-]
4. Solution at (0, 0)—Let w=x" 3¢ 2 YA, co (&)

m, n=0
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where m and 7 are positive integers. Substituting in (A) and (B) we get
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From (4-2) and (4 3) the indicial equations of the system are
qs
ﬁ{ ;,+__.g }H{ih—fg}:o o (44)
- i=i VK,
and
i B
H{b+ fh+ 1} { —J;.}=0. S (#5)
The above equations assume the following set of values for % and g.
@) h= ——K;, j=1,2,...... 92 ;5 £ = -”'L.Kz’ J=L2,...... qs
J
1—5 —
() h=0 ; g= —LK,j=12,.....qs}p - (46)
B ,
l_bj .
(i) A= K, j=12,...... ¢:; g=0.
B

From (4-2) we get
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and from (4'3) we get
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From (47} and (4-8) we get
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where 4 is a constant independent of m and n. Now (4:1) and (49) lead us
to the following general solution of (A) and (B) valid in the neighbourhood of the
point (0,0).

dh; fh, * l-bh, * 1—bh. *

w = dx Slu 1_}«' Ih: 2 H, +Bx ——ﬂh, ky H2+CJ——,8h~. k, H, (5-0)

where h,=1,2...... gg ky=1,2...... gs Ra=12...... q1-

and H*,, H*, and H*;represent 4, , for the corresponding values of 2 and g. Simi-
larly following the same procedure we obtain the set of values of 2 and g from the
indicial equations for the cases of singularities at (oc, o), (0, ), (¢, 0) as

“
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. dh1 ”hg_l
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where £,=1,2...... bo; ka=12...... qs; hys=1,2...... g1 hy=12....p

‘Similar values of 4,  can be computed easily as
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where A, and A, are two positive integers.
The solution in all three cases can be written as

() At (e, o )

¢, —1 e —1 l-—-a l—a
hy k ha k —hs k L k
w=A4, x Yu, Ly Ms *H* By a, *H* 4G x a, 1H*,

where A=1,2,........ Doy Ba=12,........ Pa hs=1,2,........ P A4y, By, C, are
constants and H*,, H*;, H*,, are the values of 4, , corresponding to the values of
hand gat (co, ).

(i) At (0, o)

2,

l—a d,
Shg, mog Yy ki (_h- _._11_) k
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A STUDY OF 4¥-ruNcTION 425

where A4=12...... g R=12...... pas ha=12...... $; and A,=12...... g1-
4y, By, Cy, are constants and H* ;, H* ;, H* , are respectively the values of 4, , at
(0, o) corresponding to the values of £ and g.

(ili) At (s, 0)

Gy, — 1 J 6py—1 1—b, 4,1
sk, sk _1___kly G ) T sz“n

2 *
w =4, x Yoy 7 Py H*y + Byx Y B, Yhy

2 *

1
J oy, H*,

(1 - ah4 . -f;lg )k -f;lz k
+ Cyx U, Py
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