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This paper continues the study of hypercomplex numbers based on combinations
of real, imaginary, double, and dual numbers.
There is considered number of the form: w=a+ib+ % +ixd , where i* =-1, > =1.

The addition and multiplication functions are defined as follows:
w+w,=a,+a,+i(b+b,)+y(c,+c,)+iy(d, +d,),
ww, =aa,—bb, +c c,—-dd, +i(ab, +ba,+cd, +dc,)+
+y(a,c, -bd, +ca, —db,)+iy(ad, +bc, +cb, +da,),
This number can be represented as a matrix:

a b ¢ d
-b a -d c . .
w= , and also in the exponential form:
c d a b
-d ¢ —-b a

w=re?7" where r =4/det(w)

det(w)=a* +b* +c* +d* +2a’b* —2a°c® + 2a°d* + 2b*c* = 2b°d* + 2¢*d* —8abcd , - is the
determinant of a matrix, the radius of a hypercomplex number, and one of the invariants
of the algebra of the polynumber under consideration, whose metric is defined in terms
of the fourth power of coordinates, indicating that the space under consideration, is
Finslerian. The angles of the radius vector are determined by the following formulas:
(det w)_l/z(a2 -b =’ + d2)+ 1

2
cos’ g = :
ey = (detw)"?(a> + B> + > +d)+1
2
cos” ¢ = (d(e‘[w)_m(a2 +b* ¢ —d2)+1
2
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Formulas for determining the argument of a polycomplex number:
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The other 40 variants of numbers are obtained from those considered by
multiplying by —1=¢".
Using the online program available at https://matrixcalc.org/ it was determined
that the rank of the matrix w = 4, i.e., its basis is linearly independent. The transposed

39) w=pc=re - rei[zﬁjﬂy(;”j

matrix wT can be written as a polynumber:

wTl = x; + X1 + X3y + X41y, Wwhere x =(a’+ab* —ac® +ad® - 2bcd)/ ,
x, =(=b’—a’b—bc’ +bd’ +2acd)/r*, x,=(c’—a’c+b’c+cd® —2abd)/r,
x,=(-d’—a’d +b’d — c’d +2abc)/r*.

Let's consider a polynumber of the form

Z=X, + X0+ Xy + X0y +x0 + x5+ x, 75 + xS . It can be represented as a matrix:
X, X, X, X, Xg X, X, X
X, X =X, X3 —X X5 —Xg X

X, X, X X, X, Xy X5 X

I ke T I R
0o 0 0 0 x x, x5 x4

0 0 0 0 -x, x -x, x

0o 0 0 0 x x, x x
00 0 0 -x x -x x

detz =%/detw, where a=x,, b=x,, c=x,, d=x,,
The number z can be represented as z=pe/?"7V*7erPHdRei0 = wwhere the
coefficients D, H, Q, R are obtained by solving the following matrix equation:
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X —x, x3 —x, | D X
X, X X, oxy [[H| | x
X=X x| 0 X7
X, X 0x, x ||R Xq

The rank of the matrix z = 8, i.e., its basis is linearly independent.
If x, =cos¢p, x,=—sing, x,=chy, x,=shy, then we obtain the Givens matrix G,

which determines the rotation of the vector w by a given angle ¢ and y : Gw.

In the work [5], I suggested that the proposed algebra of the polycomplex number
z, constructed on the basis of combinations of real, imaginary, double, and dual
numbers (its imaginary part), can be used as a mathematical apparatus for the
"imaginary" geometry (the geometry of spiritual space where angels and the souls of
the departed dwell), proposed by Pavel Florensky, in which the speed of propagation
of interactions is greater than the speed of light and may also have another fundamental
constant v__ >c. Also in the work [5], a justification for the philosophical worldviews

of the Orthodox religious concept is presented.
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