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ABOUT SOLUTIONS OF ALGEBRAIC SYSTEMS

Abstract

For some algebraic system polynomial depending on variables it is given the

sufficient conditions of the existence and reality of solutions.

Let the algebraic system bea0,i +

k1,i∑
k=1

a1,k,ix
k
1 +

k2,i∑
k=1

a2,k,ix
k
2 + ...+

kn,i∑
k=1

an,k,ix
k
n

 = 0 (i = 1, 2, ..., n) (1)

In (1) 1-st index of factor ar,k,i specifies an index of a variable xr; k there is a

degree from which xr entering in i−th the equation of system (1).

In the present work the sufficient condition of existence of solutions of system

(1) is given, and also determinants of Cramer for system (1) are constructed. At

the proof concepts and the outcomes known from works [1-5], concerning to the

multiparameter spectral theory are essentially used. We reduce some definitions

which knowledge is necessary for understanding of the further account.

Let the multiparameter system is set

Ai(λ)xi =

(
Ai,0 +

n∑
k=1

λkAi,k

)
xi = 0, i = 1, 2, ...n (2)

where operators Ai,k act in finite-dimensional Evklid spaces Hi.

λ = (λ1, λ2, ..., λn) ∈ Cn, H = H1 ⊗H2 ⊗ ...⊗ Hn is a tensor product of spaces

H1, H2, ...,Hn.

Definition1. λ = (λ1, λ2, ..., λn) ∈ Cn is an eigenvalue of system (2) if such

nonzero elements xi ∈ Hi(i = 1, 2, ..., n) exist that (2) is fulfilled, a tensor x =

x1 ⊗ x2 ⊗ ...⊗ xn is name an eigenvector of system (2).

Definition2. In [1] for system (2) analogs determinant of Cramer, determined

as follows, are introduced: on decomposable tensors x = x1⊗x2⊗ ...⊗ xn operators

∆i are set by means of equality

n∑
i=0

αi∆ix = ⊗



α0 α1 α2 · · αn

A1,0x1 A1,1x1 A1,2x1 · · A1,nx1

A2,0x2 A2,1x2 A2,2x2 · · A2,nx2

A3,0x3 A3,1x3 A3,2x3 · · A3,nx3

· · · · · ·
An,0xn An,1xn An,2xn · · An,nxn

,


(3)

where α0, α1, ..., αn arbitrary complex numbers, and expansion of a determinant (3)

is understood as its formal expansion when as product of elements undertake them

tensor products.




