
TRUDY INSTITUTA MATEMATIKI I MEKHANIKI UrO RAN

Vol. 24 No. 2 2018

MSC: 32A07, 32A26, 05A19

DOI: 10.21538/0134-4889-2018-24-2-123-140

ON COMPUTING A CLASS OF INTEGRALS OF RATIONAL FUNCTIONS

WITH PARAMETERS AND SINGULARITIES ON COMPLEX HYPERPLANES

V.P. Krivokolesko

We give an algorithm for computing the integral

∫
|ξ1|=1

. . .

∫
|ξn|=1

f(ξ)
m∏

j=1

(aj,1z1ξ1 + . . .+ aj,nznξn + cj)
tj

·
dξ1

ξ1
. . .

dξn

ξn
,

where the integration set is the distinguished boundary of the unit polydisk in Cn, the function f(ξ) is

holomorphic in a neighborhood of this set, and
∏m

j=1
(aj,1z1ξ1+. . .+aj,nznξn+cj) 6= 0 for points z = (z1, . . . , zn)

of a connected n-circular set G ⊂ Cn. For points of the distinguished boundary, whose coordinates satisfy the

relations |ξ1| = 1, . . ., |ξn| = 1, the sets {Vj} = {(z1, . . . , zn) ∈ Cn : aj,1z1ξ1 + . . . + aj,nznξn + cj = 0} are

n-circular, and it is convenient to study their mutual arrangement in Cn by using the projection π : Cn → Rn
+,

where π(z1, . . . , zn) = (|z1|, . . . , |zn|). Each connected set π({Vj}) divides Rn
+ into at most n + 1 disjoint

nonempty parts, and π(G) belongs to one of them. Therefore the number of variants of the mutual arrangement

of the sets G and {V1}, . . . , {Vm} in Cn, which influences the value of the integral, does not exceed (n + 1)m.

In Theorems 1 and 2 we compute the integral for two of these variants. An example of computing a double

integral by applying its parameterization and one of the theorems is given.
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