Answer on Question #56726 — Math — Differential Equations

Question

dy __4+ Xy +y?. Find a solution to the ordinary differential equation in the form

dx NG

a
y:_
X
Solution
=- 2 Y4y Lety,= 2 beasolution of equation. Th
y = 2 X ye. etyl—X e a solution of equation. Then
a 4 a  a
- — = - — - — 4 =
X2 x* x2 x*'
a’=4,
hence a= +2.
Case 1
Leta=2.
Substituting y= z+ % we obtain
jo 2o 2 4 2 2 4
X? X x2 X x* X
7w 32 2.
X
L =1
72 X
Substituting t :l t':-izz'
Z' Z
t'+§:_1
X
First we solve f+ = 3f :
di:-%;lnfz-BlannC;f:%.
f X X

Let t:LZ(), then 109X 'Xej (93x" 3J'X(4X) =- 1.
X



4
Hence j (x) =—x®, which gives j(x)= —XI+Cl, where C, is an arbitrary real constant.

Thus, t—_X,Ci_—x'+4C, _x'-4C, _x*+C
’ 4 X3 4X3 _4X3 —4X3

3
Get back to substitution t=> and obtain z= '44X :
z x*+ C

2C- 2x*
X(x*+ C)’

- 4x°
x*+ C

2

2 L2
X X

Since y=z+ =, then y= where C is an arbitrary real
constant.
Case 2

Let a=-2.

Substituting y=z —% we obtain

Z’+£—Zz_ﬂ+i_5 i_i
X2 X x2 x x> x?
2'=g2 2
X
27 5
2o
7% X
Substituting t= %, t'=- L 7'
YA YA
t’+§:1

X

First we solve

f’+5—t=0
X

o __sox

t X

Int =-5Inhx+InC,

c

X5

)

_ s 4L
Let t= J)Ef_f),then SO X_loj(x)5x +5:((6X):1.




6
Hence j (x) = x*, which gives j(x) :%+Cl, where C, is an arbitrary real constant,

x°+6C, x°+C

X 6x° 6x°

thus, t=§+C—51
6

Get back to substitution t =% and obtain

6x°
z=— )
x> +C

5 6_ 6_ 6_
Since y—z-2 then y— 8% _2_8x°-2x’-2C _4x°-2C
X

x*+C x  x(x*+C) _x(x‘aJrC)’Wh(-:‘reCIsan

arbitrary real constant.

2C, — 2x* 4x°% —2C i
Answer: y, = -2 , = 2. where C,, C, are arbitrary real constants.
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