Diferencialni rovnice 1. radu

Bernouliho diferencialni rovnice 1. radu

1
(x+2)y —y =y’ y(0) =5
Reseni
(@+2)y —y = ay’ [y’ y#0
y=0=19y=0
(z+2)-0-0=2-0
y = 0 je TesSeni
(@+2yy> -y = 2
Pouzijeme substituci
y =z z>0 (y#0)
_Qy—?)y/ Z,
1
y—By/ _ _52/
a ziskame:
1
—§(x+2)z'—z =z /-(-2)
(x+2)2 +22 = =2z /[/:(z+2), 2+2#0
r+2=0=2r=-2=2=2=y=
1
bod [ =2, —
(= 5)
- 2z 2z
z = —
x4+ 2 T+ 2
Vytesime homogenni rovnici
2z
! =0 /: 0
T+ 2 2 27
2 1
—+2 =0
z T+ 2
1 1
/—dz+2/ de = 0
z T+ 2
Injz|+2Injz+2| = ¢, ceR
Inz+2mnjz+2| = In¢, ¢>0 (c=¢° 2z>0)
Inz(x+2)* = Inc, ¢>0
2 +2)? = ¢ ¢>0
c
= —— >0
: (x +2)%’ ¢
zp = c(z+2)72 ¢>0
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1
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Najdeme partikularni feSeni metodou variace konstant

z = clz+2)7

7 = d(xz+ 2)_2 —2c(x+ 2)—3
, ) )
Dosadime do 2’ + m—j2 = _x_f2
Cl("f‘i‘Q)_Q—20(%—}—2)_34_20(35—+2)72 2 /(x4 2)?
z+2 z+2
CI = _23«;(1. + 2)
d = —22° —4x
23
€ = _23_2$2+k57 keR, volim k=0

Ziskavame partikularni reseni

—2%Z — 297
Zp = 3
(z +2)?
Reseni diferencialni rovnice je
2 = zZg+zp
—2% _ 942
_ -2 3
z = C($+2) +W, c>0
c— 2‘”—; — 2x? >0
2 = ——, c
(x+2)2

Vratime substituci a ziskdme tak feSeni diferencidlni rovnice

3
c—2%—2x2

-2
= ——— >0
92)2
yo= 2D
c— 2% — 2x?
3 2)?
y = =+ (z+2) c>0, (c=3c)

c—2x3 — 622’

Pouzijeme jesté pocateéni podminku

1
0 = -
y(0) 5
1 3(0+2)2
2 - +¢c—20&—&of ¢>0
1 12
- - 22 0
1 C’ c >
c = 48

Reseni diferencialni rovnice s poc¢atecni podminkou je:

_\/ 3(z + 2)?
y= 48 — 223 — 612




