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Duverney and Nishioka [1] gave us strong criterion for transcendence

for Mahler type function. If α is an algebraic number, we denote its

house by |α| = max{|ασ| | σ ∈ Aut(Q/Q)} and by den (α) the least

positive integer such that den (α) α is an algebraic integer, and we set

‖α‖ = max{|α|, den (α)}. Let K be an algebraic number field and OK
the ring of integers in K. They considered the following function

Φ0(x) =
∑

k≥0

Ek(x
rk

)

Fk(xrk)
,

where

Ek(x) = ak1x + ak2x
2 + · · ·+ akLxL ∈ K[x],

Fk(x) = 1 + bk1x + bk2x
2 + · · ·+ bkLxL ∈ OK [x],

log ‖akl‖ , log ‖bkl‖ = o(rk), 1 ≤ l ≤ L.

Then they proved the following:

Transcendence criterion (Duverney and Nishioka [1]). Let α be an alge-

braic number with 0 < |α| < 1 such that Fk(α
rk

) 6= 0 for every k ≥ 0, then

Φ0(α) is an algebraic number if and only if Φ0(x) is a rational function.

They showed necessary and sufficient condition of Mahler type function

by introducing inductive method. The author [2] showed the transcendence

criterion for several variable Mahler type function under some restricted

conditions. Tachiya [4] gave transcendence criterion for infinite product case

as same as Nishioka and Duverney. Moreover, he also gave transcendence

criterion for the infinite product case for several variable function in [3].

The author will give complete generalisation of transcendence criterion of

Nishioka and Duverney.
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We use usual notations

|λ| =
m∑

i=1

λi, α– =
m∏

i=1

αi
λi , and 〈λ,η〉 =

m∑
i=1

λiηi

for λ = (λ1, . . . , λm),α = (α1, . . . , αm), and η = (η1, . . . , ηm). Let r ≥ 2 be

a integer. We define Ωnz := (z1
rn

, . . . , zm
rn

) for z = (z1, . . . , zm) and

S := Φ0(z) =
∑

k≥0

Ek(Ωkz)

Fk(Ωkz)
∈ K[[z]] = K[[z1, . . . , zm]], (1)

where

Ek(z) =
∑

1≤|–|≤L

ak–z
–, Fk(z) = 1 +

∑

1≤|–|≤L

bk–z
– ∈ K[z]

with

log ‖ak–‖ , log ‖bk–‖ = o(rk).

Theorem 1. Let α = (α1, . . . , αm) be an algebraic point with 0 < |αi| <

1 (1 ≤ i ≤ m) and |α1|, . . . , |αm| are multiplicatively independent. If

Fk(Ωkα) 6= 0 for every k ≥ 0, then Φ0(α) is an algebraic number if and

only if Φ0(z) is a rational function.
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