
AUTOMORPHISMS OF A GENERALIZED HARTOGS TRIANGLE

(BASED ON A. KODAMA’S PAPERS [Kod16b] AND [Kod16a])

For `i,mj ∈ N and pi, qj > 0 with 1 ≤ i ≤ I, 1 ≤ j ≤ J set

` = (`1, . . . , `I), m = (m1, . . . ,mJ), p = (p1, . . . , pI), q = (q1 . . . , qJ)

and define generalized Hartogs triangle

H = Hp,q`,m :=

(z, w) ∈ CN :

I∑
i=1

‖zi‖2pi <
J∑
j=1

‖wj‖2qj < 1

 ,

where

z = (z1, . . . , zI) ∈ C`1 × · · · × C`I = C|`|, |`| = `1 + · · ·+ `I ,

w = (w1, . . . , wJ) ∈ Cm1 × · · · × CmJ = C|m|, |m| = m1 + · · ·+mJ ,

CN = C|`| × C|m|, N = |`|+ |m|.

We always assume that p2, . . . , pI 6= 1 and q2, . . . , qJ 6= 1, if I ≥ 2 or J ≥ 2.

Theorem 1. Let |m| = 1. Then Aut(Hp,q`,m) consists of all transformations

Φ : (z1, . . . , zI , w) 7−→ (z̃1, . . . , z̃I , w̃),

of the following form
Case I. I = 1

(I.1) q/p ∈ N. Then
z̃1 = wq/pH(z1/w

q/p), w̃ = Bw,

where H ∈ Aut(B`1) and B ∈ T.
(I.2) q/p /∈ N. Then

z̃1 = Az1, w̃ = Bw,

where A ∈ U(`1) and B ∈ T.
Case II. I ≥ 2.

(II.1) p1 = 1, q ∈ N. Then

z̃1 = wqH(z1/w
q), z̃i = γi(z1/w

q)Aizσ(i), (2 ≤ i ≤ I), w̃ = Bw,

where H ∈ Aut(B`1), γi are nowhere vanishing functions on B`1 defined by

γi(z1) =

(
1− ‖a‖2

(1− 〈z1, a〉)2

)1/(2pi)

, a = H−1(0),

Ai ∈ U(`i), B ∈ T, and σ is a permutation of {2, . . . , I} such that σ(i) = s iff (`i, pi) = (`s, ps).
(II.2) p1 6= 1 or q /∈ N. Then

z̃i = Aizσ(i), (1 ≤ i ≤ I), w̃ = Bw,

where Ai ∈ U(`i), B ∈ T, and σ is a permutation of {1, . . . , I} such that σ(i) = s iff (`i, pi) =
(`s, ps).

Theorem 2. Let |m| ≥ 2. Then Aut(Hp,q`,m) consists of all transformations

Φ : (z1, . . . , zI , w1, . . . , wJ) 7−→ (z̃1, . . . , z̃I , w̃1, . . . w̃J),

of the form
z̃i = Aizσ(i), (1 ≤ i ≤ I), w̃ = Bjwτ(j), (1 ≤ j ≤ J),

where Ai ∈ U(`i), Bj ∈ U(mj), and σ, τ are permutations of {1, . . . , I}, {1, . . . , J}, respectively, such
that σ(i) = s iff (`i, pi) = (`s, ps) and τ(j) = t iff (mj , qj) = (mt, qt).
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