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ZEROS SOLUTIONS OF THE COMPLEX BERNOULLI EQUATION

In accordance to the classical theory of ordinary differential equations we define the Bernoulli complex differential
equation W'(z) = A(z)w+B(z)w’. Here w(z) =u(x,y)+iv(X,y) is unknown complex function, the coefficients A(z)
and B(Z) are analytical function, of complex variable z = x +iy in complex domain. While after the year 1980, the
number of zero solutions of this equation has not been seriously studied, the complex differential equation of os-
cillations certainly was (see [1-8]). That is why, in this paper we formulate the theorems for existence of zeros of
Bernoulli equation. We will show that this problem is neither trivial nor easy.

INTRODUCTION AND PRELIMINARIES

Theory of complex differential equations belongs to an interesting and modern mathematical field
which has been rapidly developing in the recent years. There are many published scientific papers and
monographs ([3],[6]) from this area.
Ordinary complex differential equation of first order has the form

@ (z,w(z),W(z))=0 (1)

where wW=F(z)=u+iv is complex function of complex variable Z=X+iy=(X, y). At quadrature

solving of this equation we need a normal form W'(z) = F(z,w(z)). Here follows the complex integral

z
w(z) = J. F(z,w(z))dz +c, which generally depends on path L that connects points z, =(X,, Y, ) and
%
z=(x,y) in complex domain D={zeC|Rez>0AImz >0} and where ¢ =(a, ) is arbitrary com-
plex constant. Independence from the path applies only if at (1), ® is analytical function of its argu-
ments. Then for solution w=u+iv Cauchy-Riemann conditions must be applied in advance.
The equation

w(z)=A(z)w(z)+B(z)w’(z) (2)
where A(z),B(z) and w(z) are analytical function of complex variable z in D is known as complex

Bernoulli differential equation. This equation is analogous to simple real Bernoulli equation. It is known
(for detail see [3]), that equation (2) has solution which do not have zeros in the finite area.

- 1 . #'(2) .
Namely, the substitution W(z)=——, ¢(2)#0, thatis w'(z)=— transforms (2) into a non-
homogeneous differential equation of the first order ¢'(z)+ A(z)¢(z)+B(z)=0. Its general solution
has the form

¢(z)=exp —_Z[A(z)dz c—_Z[B(z)exp jA(z)dz dz |. (3)

2 2

Here, C = (Cl, Cz) is complex integral constant. Replacing the value (3) in substitution, we get

1 Faculty of Sciences and Mathematics, Kosovska Mitrovica, Serbia
2 Faculty of Mechanical Engineering, Kraljevo, Serbia
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