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INTRODUCTION
We proceed from the following nonlinear system of differential equations
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Where W,,M_, Yy k k2 , mz,yl,a,T,;(, H - some positive constants; 6‘('[) - continuous differentiable function ; 1 ;

kp ! 11

y(X,t), h(X,t)-the desired functions. Introducing notation
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The main results and findings
We will rewrite the system (1) in the form

kl 82 2
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are looking for the solution of system (2) in the form

y(xt) =a(t)(L - x)* + ,3('[)}

h(x,t) = p(t)(L = X)* + (1)

Where a(t), ﬂ(t), (D(t) " l//(t)— doubly differentiable functions to be defined. In this case, system (3)

automatically satisfies the conditions

a =

1
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oh

From (3) we find

Y (x,t) = a* ()L —x)" + 2O —x)* + B2();
o y =122 (t)L - x)’ +4e(t)B(t) @

Substituting (3) into (2) taking into account (4) we get

M[&(L _x) + ﬁ} — ka2 (tXL - X)* + 2kar(t)B(t) + &, — bt XL - x) + A)]+
+&(t) = g, [alt) - pOAL = x) = 1, [B() - w(V)];

u{é('— —x) +J/} = 2Tot)+TyH —Trot L —x) —Tyw(t)+
+ ]a(t) - ot)L = X)° + 1, [ Bt) - w(t)]

2 2
Equating the coefficients at (L — X) and coefficients independent of (L — X) , We obtain the following nonlinear
system of ordinary differential equations

=0

sy o0 =6k, (t) - bar(t) - o, [er(t) - (0] ®
ﬂlb =2ka(t)B(t)+a, —b,A(t)+&t) - 1 [Bt) - w(t)]; ©
9 ==Txgplt) + la(t) - olt)]; )
1,y =2Tp(t)+ ToH ~Trp(t)+ 1, [B0) - w (b)) ©
From equation (5) we find
1 . ) 1 . ) b +u
olt)= —(,ul a+ba -6k a ) +a= —(,ul a+ 6k a j +—=—2a (9
H, H, H,
From where follows
olt)= i[yl a-12kaa+ (b, + ,uz)o.z} (10)

2
Relations (9) and (10) are substituted in (7)

H [ula 12k aa+(b + 1) } Tl[u1&—6k1a2+(bl+,u2)a}—
H, M,

— 1 a- ba + 6k a’.

After the reduction of such, we come to the equation

oty v 12K u 1
s -2 o = [y (b, + 11, + 1Ty + s, Jr—
1y 1, £,

6k (,u +T;() 1 [bl,u2 + (b1 + U, )T}(]O{ = 0, or abbreviating to M, we get
H, ﬂz

yIynA 55—12k1,usao.5+ [,u3(b1 + ,uz)+ wTy+ ,ul,uz]oot— 6k1(,u2 +T;()a2 +
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+ [bllu2 + (bl + 4, )TZ]O! =0 (11)

Regarding the function h(X, t) let's introduce an additional condition

oh
OX
where ZD'(t) — a known doubly differentiable function of t, then it follows from the second equation of system (3) that

1
(P(t)=—tw(t) (13)
As a result, the general Riccati equation follows from (9)

a=Aa’ - Aa+At) (14)

By staging & = E(t) u(t), e E(t)z expj(— Az)dt

leads equation (14) to the form
u= Ale_/-\ztu2 + ﬂ,(t)eAzt, T.€. (15)

the linear term vanishes. By asking w(t), and therefore and ﬂ(t) decision U('[) you can write out [l] and write on

| o = a@(t), (12)

the basis of (11) the following equation

a—lZﬁaoﬁ B, o—6 k, a’ =AL(t), (16)
t Hy

which, when substituting solution (14), turns into an identity.
We are interested in an independent solution with a possible change in the right part (16)
Conclusion

In [l] the method of obtaining the solution of equation f. 6.37 is specified (p.490)
y'+2yy' + f (x)(y’ + y2)= g(x) using substitution

v(X)= Yy’ +y*, which boils down to V' + T (x)v = g(x). (7)
In our case , it is necessary to use the substitution
, bk, . . . .
W(t) =0 — and counting the variations of the left honor constant (16) of consciousness alignment to (17).

44, 14,B

Functions ,B(t) and l//('[) are found by integrating (6) and (8).
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