ANODOEPEHLUMWAIIBHDBIE
YPABHEHWA

F(x, yBPIGHEXJIOPPAKOR . 1)
Y(X0) = Y95 Y'(X0) = Vg X9 Vg Vg — CONSE
y=0(x) y=0(x,C,C):
Cl G y=0xCLC)



NMOHWXEHUE NMOPAOKA
ONDODEPEHLMATIbHBLIX YPABHEHUIA

Lo y'=f(x)
y'=] f(x)dx=F(x)+C

y=[(F(x)+C)dx+C,



2. F(x,y,y")=0
yi=p y'=p

V'=p
F(y,p,p)=0




3. F(y,y,y")=0

y'=p=p(y)
v’ =’(p(y))’ =p(y)-y(x)=p"p
y'=p
F(y,p,p-p)=0
F(xatyaty’aty”) — tk °F(x>y9y’9y”)

\




Mpumepbl: PewinTtb ypaBHEHUS:

] .
1) y”:1+x2 FX —sIinx
y'—j( : 'x—sinxja’x
1+xzx2
y' = arctgx ; Fcosx + C,
( 32 )
yzj arctgx - Fcosx +C, |dx
\ 2 /




y = xarctgx +—In(1 + xz) |

1
2

3
X

6

Fsinx + Cx + C,

2)y" = (e’ +sin3x)x, p(0)=1,y'(0)=1.
V' = j(ezx + sin 3x)xdx

u=—Xx

dv=(e”* +sin3x)dx v=—e" ——cos3x

1
2

du = dx
|

3




y'=x lez’“ —lcos3x —lezx —l—lsi113x+C1
2 3 4 9
Y= j(x(lezx —lcc)s%cj—lez’C +lsin3x+ Cljdx
2 3 4 9
Y= x(lezx —lsianj—lezx —lcos3x+ Cx+C,
4 9 4 27
. 1 . 5
1 = A C, C, =
) 1 2 —> <
I = | C2 C :g




1 5, 1. 1 5, 2 5 143
Y, =X| —e  ——=sIn3x |——e" ——Cos3x+—x+—
4 9 4 27 4 108

3) y"—yctax =2xsinx,
, T
y=1y =Onpux=z.

y’ — p, y” — p’
p'— pctgx =2xsin x,

p=u-v,p' =uv+vu



u'v+vu—uvctgx =2xsinx

u'v+u(v' —vcetgx) =2xsinx
vi—vcetgx =0

j av j ctgxdx =0

N
Injv=ln|sinx| = vy=sinx

u'sinx+ =2xsin x

u' =2x :>u:x2+C1



p=u-v=(x"+C))sinx
y'=(x*+C))sinx
y = j‘(x2 + C, ) sin xdx

y=—(x*+C)cosx+2xsinx +2cosx+C,

71_2
Ci=—-—, (=1 ‘5(” :2)

16 7\ 9




4) y'igy =20y, y(l) = %, y(1) = -2

yi=p=ply) y'=p-p
p-ptgy=2p°  p'tgy=2p
d
j_Pzzj Y5 Y by

D sin y
p:Clsinzy :y':Clsinzy
d
j J =IC1dx

sin” y



—ctgy=Cx+C, y'=Csin’y

T
—2 = Csm24 = C, =-4
—ctg%: 4+C, = (,=3

y, =arctg(—C,x—C,)

y, =arctg(4x —3)



NMMHEWHBIE AU OEPEHLUMUANBHDLIE
YPABHEHWA BTOPOI'O NOPAOKA

V'+p(x)y'+q(x)y = f(x)
y'+p(x)y'+q(x)y =0

J1AY BTOpOro nopsaka ¢ NOCTOAHHbLIMU
KoadhhuumneHTamm

p(x),q(x)—const y"+ py'+qy = f(x)
yVi+py'+qr=0 (1)
Yoo (x) = C1Y1 (x)+ CzYz (x)



k> + pk+qg=0
(B ypaBHeHWUn (1) 3ameHuTb V7, y' ny Ha k?, k n k°)
Teopema:
[ycTb k, 1 k, — KOPHU XapaKTEPUCTUHECKOIO
ypaBHeHUA. Torga obulee pelueHme ypaBHeHUs (1)
HaxoguTca no popmyne:
1. K, 7K, obLLee pelLeHne ypaBHeHMs (1) umeeT BuA;

V., = Cleklx + Czekzx
2. K =K, obLlee pelueHne ypaBHeHus (1) umeeT BUA:
y =Ce" +Cxe™
3. K, U K, — KOMMEKCHO— COMpPsiKEeHHbIE KOPHW,

K, ,=0Bi. B aTOM criyuae obliee pelieHe ypaBHEeHNS

(3) umeeT BUA;:
vy, =e (C, -CosPx+C,-Sinfx)



NMpumepbl: Hantn obulee pelieHne
YPaBHEHUSA:

1) 2y"=3y"+y=0
2k =3k +1=0

2) 4y"+4y'+y=0

4k* +4k+1=0



3) 2y"+y'+3y=0

2k*+k+3=0
D =-23
Lo 1EV23 1 V23
b2 4 4- 4
1 J23
a:——, ﬁ:—
4 4

[E—

:e_zx C -Cos——x+0C,-Sin——=x
yoo 1 4 2 4

ey



NMMHEWHbLIE HEOOHOPOOHbIE
ANODOEPEHUUATNBbHBIE YPABHEHWUA (NMHAOY)
BTOPOI'O NOPAOKA C NOCTOAHHBIMU

V' + FYOPGHMEATRYNA (2)
yOH — yOO + yll
y'+py'+qy=0 k*+pk+q=0 (3)
1cnyyan. f(x)=e" P, (x)
P _(x) — MHOrOYn€eH CTeneHun n
a) a - He KOpeHb ypaBHEeHUS (3), TO
v, =e"0,(x)
Q_(x) — MHOrO4NeH cTenexHn n ¢
Heu38eCMHbIMU KO3ghghuuueHmamu




0) a - KopeHb ypaBHEHUA (3) KpaTHOCTM Kk,

" .= x"e™0 (x)

Ecmu f(x)=P (x), moa=0,), = 0,(x)
(a - He KOpeHb ypaBHeHKA (3) )

v, =x"0,(x)

(a - KOpeHb ypaBHeHUS (3) KpaTHOCTU k)



2 crniyvyam.

f(x)=e"(P,(x)cosBx+Q, (x)sin Bx)

P (x), Q_(x) —MHOrou4sieHbl CTENEHN n U M
N =max(n,m)
a) a+f3i - He KOpHW ypaBHEHUA (3), TO

¥, = €™ (P, (x)cos fx + O, (x)sin fix)

0) a+f3i - KOpHM ypaBHEHUS (3) KPATHOCTU
k, TO
y, = x"e™(P,(x)cos Bx + O, (x)sin Bx)




Ecnu f(x)=acos [x+ bsin fx,
me.a=m=n=0,
y, = Acos Bx + Bsin Bx
(+f3i - He KOpHU ypaBHeHUA (3) )
vy, = x(Acos Bx + Bsin Bx)
(+[3/ - KOPHM ypaBHEHUA (3))



Teopema. Ecrm y 1y, — YacTHble
PELISR Y+ py' + gy = /(%)

u Y'+py+qy=f,(x),

TO yHKUMA Y= y. . + Y, — YacTHoe
pelleHne ypaBHeHUS

y'+py'tqy = fi(x)+ f,(x)



NMpumepbl: Hantn obulee pelieHne
YPaBHEHUSA:

1) y'=T7y"'=5xe

k> =Tk =0
k=0 k=7 = y,=C C,e”

f(x)=e"P (x) =5xe”
P(x)=5x, a=1
y, =e Q/(x)=e (Ax + B)
y: = e (Ax+B)+ Ae’'=e" (Ax+ B+ A)




v = e (Ax+ B+ A)+ Ae* =
=e (Ax+B+24)
e (Ax+2A+B)—Te (Ax+ A+ B)=5xe’

—6Ax—-54—6B =5x

—64=5
—54-6B=0

2
A:—é, B = 2 >y =€ 5x=25
6 36 6 36




S 25
=C, +Ce" +e"| —=xH

—3x

2) y'+6y'+9y=(x-2)e

k*+6k+9=0
k1,2=—3

Voo = (€ + sz)e_3x
f(x)=(x—2)e "=e"P,(x)
P(x)=x-2, a=-3

2 —3x

v, =xe 0(x)=x’e"(Ax + B)




= e " (3A4Ax” +2Bx —3A4x> —3Bx”)
e (9A4x” —18A4x" + 9Bx” + 6 Ax —
—12Bx+2B)

6A4=1 |
4 = A=—, B=-1
1 6

\2B o 2
( j
6
1

2 —3x
y =(C, +C,x)e " +e*x° (—x — 2j

Y
y

y,=xe
6



3) y'+3y"+2y=(2x+3)sinx+cosx
k> +3k+2=0
k=-1 k,=-2
y =Ce*+C,e”
f(x)=(2x+3)sinx+cosx
a=0,0=1 Oy(x)=1 P(x)=2x+3
y, =Py(x)cosx+Q,(x)sinx
N =max(1,0) =1
y, =(Ax+ B)sinx+(Cx+ D)cosx



ye = (Az + B)sinz + (Cz + D) cosz,
y, = Asinz + (Az + B)cosz + Ccosz — (Cz + D)sinx,
Yy = 2Acosz — (Az + B)sinz — 2Csinz — (Cz + D) cos z.

zsinz: 2A-3C —-A=2,
sinz: 2B+34A-3D-B-2C =3
zcosz: 2043A-C =0,
cosz: 2D4+3B+3C+2A-D=1
A:l, 822, C:—E’ D:_i
5 25 5 25

(1 21) . (3 3)
YV, = — X+ — |SIN X X 4 COS X
5 25 5 25




S 25 S 25

-2x

[1 21) . (3 3)
Vv, =|—=xH SINX —| —X+— |COSx +

+Cie  +Che

4) y"+19y =3xsin4x+cosdx
k>+16=0 = k,==24i
y,, =C, -Cosdx+C, -Sindx
a=0,p=4 Q) (x)=1 P(x)=3x
N =max(1,0) =1
vy, =x((Ax+ B)cos4x + (Cx + D)sin4x)



C =0, 3
2A+8D=1 47715 B7C¢=0

—-16A = 3, D—ll

Y, =X —iXCOS4x+£Sin4x
16 64
3

y =C, cosdx+C,sindx —Ex2 cosdx +

11 .
+ —xsindx
64



5) )/"—2y+5y:xex0082x+x2—x+2

k> —2k+5=0
k,=1+2i =oa=1p=2

y =e(C -Cos2x+C,-Sin2x)
"2y +5y = xe* cos2x

V' =2y+5y =x"—x+2
Y, =€ x((Ax+ B)cos2x+(Cx+ D)sin2x)

| |
Vo = exx(— COS2X +—XxSsIn 2xj
16 8



y,=Ax"+Bx+C

1, 1 38
Yo =5t T T 05

yOH :yoo +yq1 +yq2
y,. =e (C -Cos2x+C,-Sin2x)+

+e'x L0032x+lxsi112x +
16 g




