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Abstract

The present work determines the integral form sadut
derived from the transformation of Heun’s equatiorio
hypergeometric equation by rational substitution.
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1.0 Introduction
Polynomial transformations from some properties of hypergeometc equation

Considering Hn g, g, a, g, ¥, &, £, X) as the analytic solution of GHE equation[2] ambun= 0 and
normalized by H(0) =1, we seek to answer the following questions

0] When is Hn X) reducible to some hypergeometric equaiey?

(i) When is DH (X) again a H (x) for a good choice of parameters?
Maier [4] in 2005 solved the problem (i) in full gerality from the following theorem, enlarging tverk
of Kuiken[1]
Theoreml.1lif the Heun's equation parameter value (agf8,¥,6,) are such that the equation is non

trivial (@ = 0 oraf = 0), and all four of t=0,1, a&° are singular points, then there are only seven

non composite no prefatory Heun- to-hypergeomettiansformations, up to isomorphism. These seven
transformations involve polynomial maps of degred 3,4,5,6 respectively. A representative list give

1) H@af afB.y,a+f -2y +1;t) =k (% g y;1—(1—1)%).
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(7) H (—+z— a‘{l—rx}{—ﬂ )H 1-a,

Main Results
2.0 Integral solutions

In this section we shall apply the relations above in deritiegntegral form of solution via
these polynomial transformations. Let[pa integral operator defined over a compact inteBval
. {z—1}n - c—1
Since (@1 = —, we have [. ., abiciz=R(t) = v F
(a—1,b—1;c—1;z=R(t)|c and through a push and pull- back processes we the following

possible solutions;

Ie 2R (: - v 1—(1—t)? ) 3.2'_'?}_;_ [l+"r:-=]2 1(—ﬂ 9; ;¥ 2t —ti)c

(2.1)
and the pull back operator gives

(1) [ BnQapa By, a+f -2y + Lt)dt= T [1+ ]

x Hn(2,(f —2)a—2)/2;a— 2, -2,y + L a+f — 2y —1;t)|c.

The other six transformations work in the same way:
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xHn(4,(a=3)(B -3%a—3,6-3,2:2(a+B-6)t)|c (2.2)

(3) [c Hn (2 af; a, f5, a+3+2 'a:m )d!

64(a+5-2) ¢ +52t—80t2+56t3—8t3
= —X—
(a—4)(BF—-4)° 15 1—4(t(2— t}_l}:

-
.

x H, (2(a- 9@ -,a—45-4"5 ""“‘S,r)|c
2.3)
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4) e H, (E+I?.dﬁ(z+l?),ﬂ',ﬁ, - 1)dt
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(7) Puttingr = 1/2+i+/3/6, we obtain

1 43 - - 143 zz .
Ie H, (; +i—,a(l—a)(l—a) (:+zf) a1 —fr.;.;:!‘} dt =
—12(——+rSt —12r 4 e+ 19T e 16T R e
(a—6)12—a)

Hx G+z‘£,{a —6)(7 —a(é+z‘§) a— 5,?—&J§-§:t.} lc
(2.6)

Equivalent results for the transformation involving polynomiapro&degree 2 proposed in
[1] has been obtained in the same way as above.
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