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Differential/difference algebraic properties of solutions of difference
equations
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Functions which satisfies algebraic differential equations are said to be
differentially algebraic, and the other functions transcendentally transcendental. The
trigonometric functions are differentially algebraic, and the gamma function is transcendentally
transcendental .

For a certain difference equation with non-constant coefficients resembling the double angle
formula of the cosine, a necessary and sufficient condition for the existence of differentially
algebraic and transcendental solutions was obtained. The condition is only a single relation
between the coefficients. The result is also applicable to Poincare®s multiplication theorems, or
g-difference equations, and difference equations of Mahler type.
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