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Let 𝔻 be the open unit disk, 𝕋 be the unit circle, and 𝔼 be the exterior of the closed unit disk 

in ℂ. A polynomial 𝑝(𝑧, 𝑤) is said to define a distinguished variety on 𝔻2, if 

 𝑍(𝑝) = { (𝑧, 𝑤) ∊ ℂ2 ∶  𝑝(𝑧, 𝑤) = 0 } ⊆  𝔻2 ∪ 𝕋2 ∪ 𝔼2. For such polynomials, the zero set 

 𝑍(𝑝) inside 𝔻2 is called a distinguished variety on 𝔻2. For a polynomial 𝑝(𝑧, 𝑤) with two 

variables having bidegree (𝑛, 𝑚), the reflection is defined by 𝑝(𝑧, 𝑤) =  𝑧𝑛𝑤𝑚𝑝 (
1

𝑧̅
,

1

𝑤̅
)

̅̅ ̅̅ ̅̅ ̅̅ ̅̅
. A 

polynomial 𝑝 ∊ ℂ[𝑧, 𝑤] is essentially 𝕋2 −symmetric if 𝑝(𝑧, 𝑤) =  𝑐𝑝(𝑧, 𝑤) for some 𝑐 ∊ 𝕋. 
In 2010, Greg Knese introduced the concept of symmetricity for polynomials defining 

distinguished varieties on 𝔻2 and has shown that a polynomial 𝑝 defining a distinguished 

variety on 𝔻2 is essentially 𝕋2 −symmetric. In this study, this concept of symmetricity is 

generalized for polynomials defining distinguished varieties on open unit polydisk 𝔻𝑛, by 

considering polynomials with 𝑛 variables. A polynomial  𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) is said to define a 

distinguished variety on 𝔻𝑛, if 𝑍(𝑝) = { (𝑧1, 𝑧2, … , 𝑧𝑛) ∊ ℂ𝑛 ∶   𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) =  0 } ⊆
 𝔻𝑛 ∪ 𝕋𝑛 ∪ 𝔼𝑛. For such polynomials, the zero set 𝑍(𝑝) inside 𝔻𝑛 is called a distinguished 

variety on 𝔻𝑛. For a polynomial  𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) with 𝑛 variables having degree 
(𝑚1, 𝑚2, … , 𝑚𝑛), the reflection is introduced by 𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) =

 𝑧1
𝑚1𝑧2

𝑚2 … 𝑧𝑛
𝑚𝑛𝑝 (

1

𝑧1̅̅ ̅
,

1

𝑧2̅̅ ̅
, … ,

1

𝑧𝑛̅̅̅̅
)

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
. We defined a polynomial 𝑝 ∊ ℂ[𝑧1, 𝑧2, … , 𝑧𝑛] to be essentially 

𝕋𝑛 −symmetric if  𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) =  𝑐𝑝(𝑧1, 𝑧2, … , 𝑧𝑛) for some 𝑐 ∊ 𝕋. This study  proves that 

a polynomial 𝑝 defining a distinguished variety on 𝔻𝑛 is essentially 𝕋𝑛 −symmetric for any 

2 ≤ 𝑛 < ∞. Future studies can focus on proving properties that already exist for two variable 

polynomials in the case of polynomials with 𝑛 variables. 
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