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METHOD OF VARIATION OF PARAMETERS IS NOT EXHAUSTED

Alexander Samodurov, Stana Cvejicé

Abstract. A possibility to use a generalisation of the met-
hod of variation of parameters for nonlinear differential equa-
tions is shown.

First of all we consider the ordinary differential equation

k= f(t,x,%x), (1)

where f£(t,x,%X) satisfies a theorem of uniquenes of a local value
problem. '

Let us try to get the solutions of this equation on the
form

x(t) = x (t)y, (t) + x,(t)y,(t), (2)

where y,(t) and y,(t) are given differentiable functions. Sup-
pose that the functions x,(t) and x,(t) are determined by the
system

*i = fi(t,x1,x3,y,,yz): i=1,2, (3)
where £, and f, are to be determined.

Differentiating (2) with respect to t and using (3) we
obtain

t
X = (91 (t)X1 (t) + 92(t)x2(t)) + (Y.‘ (t)f1 (trx1 rX2,y1,Yz) +
oy, (B)E (X % ,y,,7,)) . (4)

Choosing the second term in (4) to be zero, we have the first
requirement for f and f,:

y1(t)f1(t,x1,xz,y1,y,) + Yz(t)fz(trx1rleyqryz) =0 (5)

Taking into consideration (4) and (5) we have the following
second derivative of x with respect to t
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£ o= x E(E,y,09,) * X, E(E,7,,9,) + ¥,£,(£,%,0%,,¥,0¥,) +
+ Y E (X X, ¥,0Y,) .

Hence, the relation (2) gives the solution of the equation (1)
TE (t,x,,%X,Y,Y2) + 9aEa (/X X ,Y,/¥,) =

= (b, X, Y, 4X,Y 50X, T, +%,9,) =X, £(t, 7, ¥,) X, £(t,y,,9,) .

Knowing y, (t) and y,(t), we can get the functions £, and fz. But
the problem is to solve the system (3).

In particular case when the equation (1) is linear, i.e. it
has the form

¥ + p(t)%x + g(t)x = £(t),

Y, (t) and yz(t) are linear independent solutions of the appro-
priate homogeneous equations and we get
—y, (B E(t) y,{(t)£(t)
= R
where W=y1(t)ya(t)-§1(t)y2(t) is the usual Wronskian. Having
solved system (3) we get the well-known Lagranges formula

¢y, (E)£(E)aE R AGHGLE
X = C1y1 (t) + CzYz(t) - Y., (t)J ———W—_ + yz(t)J —T—
tO tO

The result above seems not to be serious and useful except
at the linear case. The following easely checked proposal shows
that this is not always true. Let us consider the equation

a2 2,4y, 2 -
3E¥ + E‘E%’ + f(t)y =0 (6)

Theorem. The general sclution of the equation (6) is deter-
mined by the formula (2), where (x1(t),x2(t)) is the general
solution of the Riccati system

dx 4x,x,y,v32 ax, 4x x_y3y,
—_w !

TS & T T W N

where y1=y1(t) and y2=y2(t) are particular solutions of the
equation (6).
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We do not declare the system (6) to be solvable. But the
properties of its solutions are well-known (see [1], [2]).
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METOHOOT HA BAPHJALMNJA HA KOHCTAHTHTE HE E MCIPIEH

AnexcaHgap Camomypos, CTraHa llpejuk
Pesume

Bo TpyROT Ce MNOKaxyBa OeKa € MOXKHa reHepaiausauvja Ha MeTo-

OUTe Ha JlarpaHx Ha BapHjanMja Ha KOHCTAHTH BDP3 HeJIIMHEapHH DPaBeHKH
on II pen.
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