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Abstract. Euler formula for the double-complex exponential function is obtained. Eigenfunctions
of the zero eigenvalue of the double-complex Laplace opefatos g—zzz +i 5‘9—;2, wherez andw are
complex variableg, is the imaginary unit in the complex plafig are considered. The initial value
problem on the Cartesian product of two unit squarés far the double-complex Laplace operator

is treated by the method of separating of the variables in double-complex context; a double-complex
solution is obtained.
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INTRODUCTION

The exponential double-complex functiefi is defined by the absolutely convergent
power series -0 & with the normja|2 = |2+ jw|2 = = |2+ w2, zw e C,i2 = —1,
j>=1, j € C. The following " double-complex Euler formula" is valid:

& — &(C(w) + ]S(w)) — & (C°S<17§)W +igpent W)

(1-i)w

where the even entire functio@(w) = cos 7 and the odd entire functio§(w) =

1—\2 sin (1\}'2)"" arise.

The eigenfunctions corresponding to the vanishing eigenvalue of the double-complex
Laplace operatah, = 5—222 +iad_v52’ are considered. Initial value problem on the Cartesian
product of two unit squares in the field of complex numb@rer the double-complex
Laplace operator is treated by the method of separation of the variables in double-
complex context. Double-complex periodic solution is obtained.

DOUBLE-COMPLEX LAPLACE OPERATOR

Using the name "double-complex numbers" for the elementseo€dimmutative, asso-
ciative algebraC(1,j) (or DC) with units 1,j,i,ij, where 1€ R, i is the imaginary unit
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