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Study on irreducibility of algebraic difference equations and differential
transcendence of solutions
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We say that a function is differentially transcendental when it does not
satisfy any algebraic differential equation. There are various studies on differential
transcendence of functions satisfying difference equations. 0. Hoelder®s study on Gamma function is

typical. In 1905, H. Tietze studied differential transcendence of solutions of difference Riccati
e?uatioqs, and obtained a sufficient condition. In this stgdK, H. Tietze"s result is made purely
algebraic, and applicable to difference Riccati equations with other transforming operators such as
one of g-difference, Mahler type, etc. As an application, it is seen that a solution of g-Airy
equation is differentially transcendental when g is not a root of unity. The theory and the method
for proving irreducibility of g-Painleve eugations are found to be applicable to a d-Painleve
equation.
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