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Abstract.
Let Dj be a Riemann domain over Cnj and let ∅ 6= Aj ⊂ Dj for j = 1, . . . , N.
For k ∈ {1, . . . , N} let I(N, k) := {α = (α1, . . . , αN ) ∈ {0, 1}N : |α| = k}, where
|α| := α1 + . . .+ αN . Put

Xα,j :=

{
Dj , if αj = 1
Aj , if αj = 0

, Xα :=
N∏
j=1

Xα,j .

For α ∈ I(N, k) such that αj1 = . . . = αjk = 1, αi1 = . . . = αiN−k = 0, where
j1 < . . . < jk and i1 < . . . < iN−k, put

Dα :=
k∏
s=1

Dαjs
, Aα :=

N−k∏
s=1

Aαis .

For a = (a1, . . . , an) ∈ Xα, where α is as above, put a0
α := (aαi1 , . . . , aαiN−k ) ∈ Aα.

Analogously, define a1
α := (aαj1 , . . . , aαjk ) ∈ Dα. For any a = (a1, . . . , aN ) ∈

N∏
j=1

Aj

and α ∈ I(N, k) define

ia,α = (ia,α,1, . . . , ia,α,N ) : Dα → Xα, ia,α,j(z) :=

{
zj , if αj = 1
aj , if αj = 0

, j = 1, . . . , N.

Similarly, for any b = (b1, . . . , bN ) ∈
N∏
j=1

Dj and α ∈ I(N, k) define

lb,α = (lb,α,1, . . . , lb,α,N ) : Aα → Xα, lb,α,j(z) :=

{
zj , if αj = 0
bj , if αj = 1

, j = 1, . . . , N.

Definition 0.1. For any α ∈ I(N, k) let Σα ⊂ Aα. We define a generalized
(N, k)−cross

TN,k := TN,k((Aj , Dj)Nj=1, (Σα)α∈I(N,k)) =
⋃

α∈I(N,k)

{a ∈ Xα : a0
α /∈ Σα}

and its center
C(TN,k) := TN,k ∩ (A1 × . . .×AN ).

Definition 0.2. Let

X̂N,k = X̂N,k((Aj , Dj)Nj=1) := {(z1, . . . , zN ) ∈ D1 × . . . DN :
N∑
j=1

h?Aj ,Dj (zj) < k}.

Definition 0.3. For a relatively closed set M ⊂ TN,k
1 we say that a function

f : TN,k \M → C is separately holomorphic on TN,k \M if for every α ∈ I(N, k)

and for every a ∈
N∏
j=1

Aj with a0
α ∈ Aα \ Σα the function

Dα \Ma0
α
3 z 7→ f(ia,α(z))

is holomorphic, where Ma0
α

:= {z ∈ Dα : ia0
α,α

(z) ∈ M}. In this case we write
f ∈ Os(TN,k \M).

1We allow M = ∅ here.
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We denote by Ocs(TN,k \M) the space of all f ∈ Os(TN,k \M) such that for

any α ∈ I(N, k) and for every b ∈
N∏
j=1

Dj the function

Aα \ (Σα ∪Mb1α
) 3 z 7→ f(lb,α(z))

is continuous, where Mb1α
:= {z ∈ Aα : lb1α,α(z) ∈M}.

We will prove the following

Theorem 0.4 (Extension theorem for generalized (N, k)−crosses with analytic
singularities). Let Dj be a Riemann domain of holomorphy over Cnj , Aj ⊂ Dj

be locally pluriregular, j = 1, . . . , N, and let Σα ⊂ Aα be pluripolar, α ∈ I(N, k).
Let XN,k := XN,k((Aj , Dj)Nj=1),TN,k := TN,k((Aj , Dj)Nj=1, (Σα)α∈I(N,k)). Define
M := TN,k ∩ S, where S is an analytic subset of X̂N,k with codimS ≥ 1 and let
F := Ocs(TN,k \M). Denote by M̂ the union of all irreducible components of S of
codimension one. Then:
• for any f ∈ F there exists an f̂ ∈ O(X̂N,k \ M̂) such that f̂ = f on TN,k \M,

• M̂ is singular with respect to the family {f̂ : f ∈ F},
• f̂(X̂N,k \ M̂) ⊂ f(TN,k \M) for any f ∈ F .
Moreover, if S = ∅, then for every f ∈ F there exists an f̂ ∈ O(X̂N,k) such that

f̂ = f on TN,k and f̂(X̂N,k) ⊂ f(TN,k). In this case the assumption that Dj’s are
domains of holomorphy is not necessary.


