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Abstract. In the article there are the interpolation of &mepirical processes by polynomials
of several variables.

Introduction

The interpolation formulas by polynomials of sevVevariables are the un-
known in the interpolation methods ([1]). In theperital processes the measure-
ment steps are constant. Using the Kronecker tepismiuct of matrices [2, 3]
the interpolation formula was given in the theorem

1. Kronecker’s tensor product
Let Al(”l) O Aé”z) 0.0 Aé“k) be the Kronecker tensor product of matrices
Al(”l),Aénz),...,A‘E”k) of degrees respectively,n,,...,n, .

Proposition 1. The determinant of the Kronecker tensor product is given by the
formula

det(Al(”l) oA oo A,E“k)): (detAl(”l))ﬁlnz"'nk (detAé”Z))nlﬁz"'nk ...(detAk(”"))nlnz“'ﬁk

where the symbol ~ omit above given numbers.
Proof. This follows from the definition of the Kreoker tensor product by induc-
tion on degreesn;,n,,...,n, [2, 3].
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Let
_1 Xoi X(;]ii_L Xo?“ ]
1 Xoi +4 (Xoi +Ai)pi_l (Xoi "'Ai)pi
x{®) = : : :
1 Xy +(pi _1)Ai (XOi +(pi _1)Ai)pi_1 (XOi +(pi _:l-)Ai)pi
11 Xoi + Pid; (XOi + piAi)pi_l (XOi + piAi)pi

be a matrix of degre@, + WhereA; > O
Proposition 2.We have

(pi+1) p
A_ 2

detx (P) =2P13P2 (b —1)2
Proof. It result immediately of the Vandermondeediinant [2, 3].
From both above propositions we obtain

Proposition 3. The next tensor determinant is given by the fornula

defx ™ 0 x{ 0.0 x()=
) (oo (233D

= I_ll{zpi_lg’pi_z---(pi ‘1)2 p A 2

2. Polynomial interpolation

Consider the empirical process dependant atefouantity of parameters
with given initial conditions and measurement stegpsl know results. Thus
let parameters X, X,,...,X, take initial positive values Xy, Xq5,..., Xq¢
and the valuesXy, +1,A,, Xp, +1,4,,..., X + 1,4, with fixed positive steps
A D,,...A, where 0<1,<p 0<l,<p,,..0<l <p,. The resultsW,

Ay

at all stepsXy, +1,4,, X, +1,0,,..., X +1,A, are know. So and the problem

of polynomial interpolation follows to the questiabout to determine of coeffi-
cients of the polynomial

W(Xp, Xp0n X )= Y ay, o XPXF X
0<i;<p,
0<i,<p,

0<i, < py
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for it

zau X01 +1L,A ) (on +1 2A2)i2---(X0k + ||<Ak)ik =W, *)
0<i <p
Osii'sp2

0<i, < py

where0O< |, <p,,0<1,<p,,....0< 1, <.

Let Ay, i be the Ii,..0 -th algebraic replacement of the matrix
x{m o xle) oo X,Epk) of linear sysytems (*) by a column vectf, | .
Theorem 1.Thelinear systems of equations (*) has the unique solution and

B detA,
By = de{X[7 0 x(pz) 0o X))

for 0<i, < p, 0<i, <p,,..0<i < p,.
Proof. Take the order corresponding to the tensadyrt
Q00,0 Q0a.15+++300..p, 1++130p,...p. 1 pip, ..,

Then the determinant of the system (1) is equdi wiat the proposition 3 and the
Cramer’s formulas are used.

3. Example

In the standard process of the nitriding under gtischarge ([4]) the parame-
ters were as follow: temperaturg, =793 KI, =823K, T,=853K, pressure
p, =150Pa, p, =300Pa and time of the treatmentt,= 5,=10h, t,=15h.

After nitriding surface layers were characterizgdsbrface microhardness meas-
urementsHTipitk for 0<i<2,0<j<landO<ks< 2

So which the stepdT = 3§ temperature Ap= 188y pressure andit = Ky

time we obtain the next polynomial inerpolationnaia for the surface micro-
hardness

H(T,p,t)=

18 Z (detAijk )T pjt

ANTI8A O ps18
ANT AP AL o,
O<j<1
Osks<2

where A, denote thejk-th algebraic replacement of the matrix
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1T, T2 1t, tg

2 1 p 2
1T, T2|O 0|1 t, t
17T, T2 Py 1t, t2

by a column vectorHTipjtk. (In this case the linear system (1) has (11&><18)

type). After the normalizatiomAT :% and Ap :ﬁ—g we obtain

H (-F’F_)’t) [318199518 ng(detAiJk)T p]tk
0<j<1
0<ks<2

where K,jk denote théjk-th algebraic replacement of the matrix

1 52 522 1 15 1 5 5°
1 55 552 D[ }D 1 10 10?
1 58 58 1 15 15°

by a column wectoH ¢, ¢, -
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