Rovnice se separovanymi proménnymi (y'(x)

Ly =y*+1,

2.y = 2wy — 6z,
3.y =14,

4. y' = Ycotgr,
5.y = /1—17,

6. iy =y?,

7.y = /Y,

8.y =~

9. 2y —4y+3=0,
10. 1—2)y =1+y,
1. oy = 2/Jy],
12. ¢/ —ysinx =0,
13. y' = =2,
4.y = 5,
5.y = ¥y
Regent:

1.

y =y’ +1
v
1492
arctg y =2 +C

y = tg(z +O).



y = 2xy — 62 = 2x(y — 3)
!

o= (xy#3)

y—3

Injly—3|=2>+C (CcR)
ly — 3| = €m0 = 7O
|y—3\=C’ea62 (C >0)
y—3=Ce" (CecR\{0})

y=Ce® +3vy=3 (CcR\ {0}
y=Ce® +3 (CcR)

Y

L

y 1

—=— (xy#0)

y x
Inly|=ln|z|+C

y=Cuz.

)

= Zeot
y' = Jcotgr
Yy’

1
= —cotgx (xy #0)

Y 2
1
In|y| = §1n|sinx| =In+/|sinz|+C
y = C+/|sinz]|.
Y =1-y?
— L ey
V1—1y? v

arcsiny =z + C
y=sin(z+C)Vy==+l.



y/
y/

y=_-
T

2y'74y+3:0

2y’ 3
:1 -
Iy 3 (ry#7)

1
51n|4y—3\::c+0

4y — 3| = Ce*”
_secer
=0



10.

(I-z)y =1+y

/

Y 1
= -1
Try 1-z (xy#—1)
Injl+yl=—-Injl-z/+C
C
= -1
Y 1-2z
11.
v =2Vl
y/
=1 (xy#0)
2/ 1yl
lylsen(y) =z+C (y>0=2>-Cy<0=2<-C)
lyl = (z +C)?
y=+(@x+C)?Vy=0.
12.
y —ysinz =0
y/
= =sinz (xy#0)
Y
In|y| = —cosz + C
y:Cefcost’.
13.
y,:x—Q
Yy
yy' =z -2
2 2
Y
Y o
5 5 x+C
y=+vax?—4x+C.
14.
y = y—1
z(x —1)
Y 1




15.

, 2x—1
142y
y(14+2y)=2x—1
(1+2y)? (22 —1)?
1 = 1 +C
+/@2r-12+C -1
y= 5 .

Y




7.
8.
9.

Homogenni rovnice.

y+r+axy =0

y=:+12

== WOEES!
-y (32% — y?) = 2y

- (2y' —y)arctg? =2

22y +xy = 2 + y?
ylzeg—f—g

x

y=%+te(3)

Reseni: Pouzijeme substituci u = 4, tedy y' = 'z + u.

1.

y+ax+azy =0
,:—x—y

x
R
u,_—1—2u

B T

u 1

1+2u =z

1
§1n\1+2u|:—ln|x|+C

c
g 1




x
y ==+
Y T
, 1
uUr+u=—+u
U
1
uu= =
T
2
U
—=1 C
5 =nle|+

u=+vInz?2+C

y=txvInz?2+C

/ T4y
y:
rT—y
u,$+u:$+uﬂc: 1+u
T —ur 1—u
, 14 u?
ur=
1—wu
l—w , 1

TTet T

1
arctg u — 3 In(1 +u?)=In|z| + C

arctg (%) - %ln <1 + (Z)2> =ln|z|+C

arctg (Q) =lnya2+y>+C
x



;Y= 2ay — o

= 1)=-1
Y y2+2xy—x2’y<)
u’q:+u—UQ_2u_1
w2 2u—1
u’x—_U3_u2_U_l
u?4+2u—1
w?+2u—-1 , -1
e == 1
iyt~ % terY
/' u? 4+ 2u — 1 :>44’11+B+ C (Au+ B)(u+1) +C(u® +1)
: du : =
(u? +1)(u+1) w+1  (u+1) (u+1)(u?2+1)
A+C=1, A+B=2 B+C=-1=2A4A=2B=0,C=-1=
u? +2u —1 2u ! 1+ u?
————du= | ——du — du =1l
/ (u?> 4+ 1)(u+1) ! _/1+uz ! / u-+1 ! n' 1+u
1+u?
1 =-—1 C
D, nlx| +
1 2
Tu =—Vu=-1
1+u T
2
I+4L C
:—\/ = —
1+ z Y *



y'(32% — ) = 2ay

S
3x2 —y?
e+ 2u
u =—
3 —u?
, udt—u 1
u = . —
3—u? =z
3 —u? , 1
/‘ 3 —u? A B C A(u? —1) + B(u? — u) + C(u? + u)
——du= — + + = =
w(u—1)(u+1) v u+l wu-—1 w(u+1)(u—1)

A+B+(C=-1,-B+(C=0,-A=3=A=-3B=C=1
3 —u? -3 1 1 lu? — 1]
/u(ufl)(u#rl)(“ /( U +u+1+ul>(“ ! |u|3

21
In | 3 ‘:1n|x|+C
u
2
-1
Y — =CzVu=0Vu==1
u
v)? _
(m)ﬂ)g, =Cr=y*—2°=Cy’Vvy=0Vvy=+u
x

Y
(xy’ — y)arctg; =z, y(1)=0
(x(u'z + u) — ux)arctgu =

u'arctgu =

o 1 .
arctg u du = u arctg u — | ——du = u arctg u — = In(1 + u?
/ g g / 1+ w2 g 5 ( )

1
u arctg u — 3 In(1 +w?) =Injz| +C
u arctg u = In (\/ 1+ u2|x|) +C
garctg (g) =lnvz2+y2+C
x

T



22y + oy = 22 + 12
) _ v —ay+y?
vy = 2
x
vr4+u=1—u+u?

u’ 1
e T
1
1 =ln|z|+C
1 L ivu=1
= u =
In|z|+C
= 4av
= TV oy = .
Y Injz|+C v
y=et 42
x
e +u=¢e"+u
1
ety = =
x
—e “=l|z|+C

u=—1In(C —In|z|)
y=—zIn(C —In|z|).

2ol
x x

vrtu=tgut+u (xu#0+kn)keZ
, 1
cotg uu’ = —
T

In|sinu| =1In|z|+ C
u = arcsin(Cx)

y =z arcsin(Cz)



Linearni diferencialni rovnice prvniho radu.

cxy +y—e*=0
Y =2y+x

Y2ty — 2xy = 22

2

Yy + 2xy = we~

ca(y —y) = (14 2%)e

(1+ 22y — 22y = (1 + 2%)?

vy — 25 =x, y(1)=0
Y —ytgr = =, y(0) =0

Reseni: Vyfesime nejdiive homogenni rovnici a pak vyuzijeme variaci konstant.

1.

zy +y =0
1
yp = C—
T
Clx) , C'(z) C=)
W=y W x a2
zy +y—e* =0
TECRC) U
T T T

x

C e
y:thryp:EJF;-



v =2y
yn = Ce**
yp = C(2)e*,y, = €**(2C(2) + C'(2))
y=2+z
e*(2C (x) + C'(z)) = 2C(2)e** + =
C'(x) = ze*

—2x —2x 1
C({I}) = :I;e_Q — / 6_2 dx = —6_2z (:; + 4>

y=yn+yp=Ce"— 5 -

Yzt +y—2ry =0
y'a? =y(2 - 1)
y  2x—1

Yy x?

1
In |y| :1n|x2|+;+0

Yn = C$26%
yp = Clx)a’ey, = o2 [C'(2)a” + C(x)2x — C(x)]

y'a? +y— 2wy = 22

ew [C'(z)z? + C(z)2z — C(z)]z? + C(x)xze%(l —2z) = 2
er C' ()2t = 22

Y=YntYp= Cxler + 22



y +2xy =0
Y

= =2z
)
In|y| = —2*+C
Yn = Ce_xz
yp = Cla)e™ yp = e~ (C'(x) — 20C ()
y + 20y = ze "
e (C'(z) — 22C(x)) + 22C(z)e™ = ze ™
C'(z)==x
22
C(x) = 5

2
y:yh+yp206’m2+%6

7:1:2

z(e®(C'(z) + C(z)) — C(z)e®) = (1 4 z%)e®
C'(z) = 1 —;x

xQ
Y :yh+yp = Cem—|— <1n|x| + 2) ev.



Y 23:
y 1tz
In |yl =In(1+2%) +C
yn = C(1 +2?)
Yp = ()(1+=’E) C'(2)(1 +2%) + C(a)2

zy — y
r+1
y 1
y  a(z+1)
1 1 T
1 = - — dr =1
nfyl /<x :c+1) B +1‘+C
x
=C
on rz+1
T T 1
Clz)——,y, =’ C
Yp (fc)x+1,yp (z) 1t (x)(x I
acy' Y
rz+1
x? T x
c’ C C -
(@) + O g ~ C@) g =
1
C'(a) = 2
C(z) =z +In|x|
x
= =C—— 1 .
y=yntyp=C—7 + (@ +Infa]) +1
Pii dosazeni pocdteéni podminky y(1) = 0 dostaneme 0 = C-%—i— -%, tedy C = —1 a

y=H(-1+2+Inlz).



L = tgw
Y
Inly| = —In|cosz|+ C
C
Yn =
cos T
C(x C'(x sinz
gp= C@ y_ C@ gy stz
cos T cos T cos? x
, 1
Y —ytgr =
cos T
C’ si C 1
(2) Olx 1n2:c 3 (I)tgxz
cos T cos?x  cosx cos T
C'(z)=1
Cz)==
x
Y=yn+typ=——"+—.
COST  COST

x

Pii dosazeni pocatecni podminky y(0) = 0 dostaneme 0 = C, tedy y = =—.




Linearni diferencialni rovnice druhého radu.

I. U nasledujicich rovnic najdéte druhé reseni prislusné homogenni rovnice metodou
snizeni fadu rovnice (a) i pomoci Wronskianu (b), je-li y; TeSeni homogenni

rovnice.

1.y — 2y—|—2y—0 Y1 =x

2. 2x+ 1)y +4zy —4y =0, y,=e
3.0y =5y +45=0, yp=¢

Ly =ty 0y =0, p=u

I1. U nésledujicich rovnic najdéte druhé reseni prislusné homogenni rovnice metodou
snizeni Tadu rovnice nebo pomoci Wronskiadnu, je-li y; feSeni homogenni rovnice
(a). Déle naleznéte jedno partikularni feseni metodou variace konstant (b).

Ly +y —2y=2, y =¢€"
2. y”—%’,—i—&é:x Y1 = 22

ITI. U nésledujicich rovnic najdéte partikularni feSeni metodou variace konstant.

1. y" — 2y = e*®Inx
2. y" =2y +y=e"lnx

Reseni: U metody sniZeni fadu vyuzijeme substituci z(z) = i((”;)), a pak substituci w = 2. U
/ — [ p(z)dx
Wronskidnu pouZijeme vzorec (y%) = ej%, kde pracujeme s rovnici ve tvaru y” + p(z)y’ +
1
q(z)y =0.
I. 1. a)
Yy =2zyy = zz,y/ =Zz+ :z:z/, y” =27 + 22"
2y 2
)
x
2z + 2x2'  2xz
22 x - ———+ = =0
x x
1 — 0
z=ux

Y = 2Y1 = z?



y /_e—fp(w)dw_e—f%dw_l
Y1 yi a z? a
y _
===z
Y1
Yy=xy1 =1

yn = C1y1 + Cayo = C1x + Coz®.

y=z2y =ze 2Ty = e = 22),y" = e (2 — 42 + 42)
2z + 1)y +4zy’ —4y =0
7220 + 1)(2" — 42"+ 42) + 4w (2 —22) —42] =0
e 2 [(22 4+ 1)2" + (—4x — 4)2'] =0
2z + 1w —4(z+1)w =0
w 4A(r+1)

w  2x+1
Injw| =2z+In2e+1/+C
w = (22 + 1)e**

2x 1 2x 2z 1 2x 6235
z= [ (2x + 1)e dx:(x+§)e — | e¥dx = m+§ et — o=
2 2x

Yo = 2y; = xe“Te T = 1.

y / e_fp(z)dz e—f %dw e—2z+In[2z+1] o
() = 5 = e = ™ =€ (2£E + 1)
Y1 Y1 € €
Y
hn

= /eh(2x +1)dx = ze*®

2x
Yo =€ Y = T.

yn = Cry1 + Coys = Cie % + Cya.

xre

2z



y=z2y; = ze" Yy = (2 +2),y" =e"(2" +22' +2)

y//_ ley/_’_xgl:O
x "9t T ’ z -0
NG H2 4 2) - ()
z”+z’(2— < ):0
r—1
2
w,+a: w =20
—1
w o ox—2
w  ox—1
In|w| =—z+1Injz—1|

b)
y /_ e— J p(z)de B ef —Lrdw B ertn |z -1 o )
a - y% B e2x - e2z =e (‘T - )
] / — ,m
—=J|eF(r—1)=—=zxe
n ( )
Yo = —zxe “yp = —z.

Yn = C’1y1 + ngg = Che® + Cax.

y=zy1 =zz,y =z+ua,y’ =22" + "

2 2
H—ﬂyl—ﬁ- _ny:()
x T

x4+ 22 —

T , 2+
(z4+z2") + —rz =0
x
x2 —x2 =0
2 =e"
z=ce"

y = zy; = ze®.



II.

vi x? x2

= /exdxz e’

x xT
Y2 =€y =xe .

< Y >/ e~ Jp(x)dx e 242 gy e2n ||+
Z ) = _ _ —e
Y1
Y
Y1

yn = Cry1 + Caya = Cra + Coze™.

/ —_ —
y) o lrom el
Y1 Y3 e
K- /e_?””dx = e
U —
—3x —2x
e . €
p— e P
Y= =3

yp = Ci(w)e” + Ca(z)e™™
yp = (Ci(z) + Cf(@))e” + (—2Ca(x) + Cy(x))e™™
(*piiddme podminku C|(z)e” + Ch(z)e™**)
y, = C1(x)e” — 2C5(x)e™ 2"
Yy = (Ci(2) + Cf(@)e” — 2(Cy(x) — 2Ca(x))e ™™
v +y —2y==x
Ci(x)e” —2CH(x)e ™ =1
C1(z)e” + Cy(x)e " =0

3C|(x)e” =
1 1 _ —x
Ci(z) = */xe xdx:g (—:ve ‘”—/—e xdw) =
-1 €2ac
Ca(z) = /—C/ (v)e’*dz = / —ze*dy = T(—,qc + 5)
oy z+1 1 1
yp—Cl(l’)e +CQ(£U) 2 — 3 6(—$+§):_



yp = Ci(w)a® + Ca(2)2®
y, = C(z)2® + 22C1 (x) + Cy(x)a® + 32°Cy (x)<;)2x01 (z) + 322Cy ()
Ci(z)z® + Ch(x)z® =0 (%)
yy = 2zC1(x) + 201 (z) + 32°Cy(x) + 62C;(x)
y" — 47y, 6y

29 _ .
T 2

20Cy () + 322Ch(2) = a
Ci(z)+ Cy(z)xz =0

Colz) = /édazzlnm
Ci(2) = /—ldm S

yp = —2° + In|z|z® = 23(In |z — 1)

Y=y +yp = C12° + Coz® + 23(In|z| - 1).



I11. 1.
yn = C + Cae®”
yp = C1(z) + Ca(z)e*”

y, = C1(x) + Cy(x)e*® + 2Co(x)e*” <226’2 (z)e*®
Cl(@) + Cha)e® =0 (x)
Y, = 40y (z)e®® 4 2C%(x)e*®
y" — 2y = e**Inz

205 (x)e*™ = e*Inx
Cy(x) = %/lnxdx = %(lnx — Dz
C1(z) + Ch(z)e** =0

1
Cy(z) = /—ﬁlnze%da:

-1 1
yp = C1(x) + Oy(w)e®” = > /lnxezmdx + i(lnx — 1)ze?®.

4p = €(C1(2) + Cal2)a)

4 = €(Cl(x) + C1(x) + Ca(@)z + Ca(a) + Ch(w)2) e (Ca(x) + Calw)(w + 1))
Cl(@) + Chla)r =0 (%)

yp = €"(C1(z) + C1(x) + Co(z)(2 + 1) + Co(x) + Cy(z) (2 + 1))

y' =2y +y=¢c"Inzx
Ci(z) +Chi(z)(x+1) =Inx
Ci(z) +Ci(x)r =0

Cy(x) = /lnxdm =z(lnz—1)

z? T —z? 1
Ci(x) —/—mlnx— — [2lnx—/2d4 =5 (lnx— 2)
:e‘r

. [—2? 1 9 x? 3 5
Yp =€ [2 <1nx—2)—|—x (lnx—l)} [21nx—4x].



Homogenni rovnice s konstantnimi koeficienty.

1.y +4y +3y=0
2.y =2y 4+y=0
3.y +y=0
4. vy +2¢y +5y=0
5. ¢y — by’ +8y —4y =0
6. ¥y —4y" +7y =0
7.y +6y" + 12y +8y =0
Reseni:
1.
y'+4y" +3y=0
M4HAA+3=A+3)A+1)=0
A =-3, A =-1
P N T R
y = Ciy1 + Cayo = Cre™ %" + Cre™".
2.
y' =2y +y=0
M2 +1=\-1)2=0
AMg=1
Y = eM = €% yp = e = ze®
y = Ciy1 + Cayz = Cre” + Caze”.
3.
v'+y=0
M4+1=0
ALz = i
=eM = = cosz +ising = Y1 = sinz,ys = cosx
y = Cryy + Coys = Cysinx + Cy cos .
4.

y'+2) +5y=0

M42A+5=\N+1)>2+4=0
Mo=—1+2i

)xac:e(—1+2i)3:

y=e =e ¥(cos2x +isin2x) = y; = e “sin2x,ys = e~ 7 cos 2z

y = Cry1 + Coys = Cre” P sin 2z + Coe™ 7 cos 2.



Zkouska pro yj

yi = e 7 (—sin2z + 2cos 2z), yi’ = e T(—3sin2x — 4 cos 2z)

yll/ + 2y£ +5y; = e “[—3sinz — 4cosx + 2(— sin 2z + 2 cos 2x) + 5(sin 2z)] = 0.

y" =5y +8y —4y=0

M oA 48 -4 =A-1DN —drA+49)=A-1)(A—2)2=0
M=1,3=2

y1 =€’ yo =€e>",ys = we

y = Oy + Coya + Czyz = Cre” + Cre®® 4 Caze®®.

2x

v =4y + Ty =0
NN TA= AN -+ T =A(A-2)2+3]=0
A =05 =2+3i
y1 = e’ =1,y = e**sin(V/3z), y3 = €2 cos(V/3x)
y = Cry1 + Coya + Cays = C1 + Cre® sin(\/gx) + Cge?® cos(\/gx).

Y +6y" + 12y +8y =0
M4+ 120 +8=(1+2)3=0
A3 =—2
p=e Py =ze Yy =2

y = Cry1 + Coys + C3ys = e 2 [Cl + Cox + 031'2].

2 2x

e

Zkouska

y = 2%[Cy + Caz + C32?]
—2C] + Ca(—2z + 1) + C3(—2z2 + 2)]

’ —
y =e

"o_ 2x

[
Qw[
e3P [4C] 4+ Co(da — 2 — 2) + C3(4a? — 4z — 4o + 2)] = e 2% [4C] + Co(4z — 4) + C3(4z> — 8z + 2)]
" —eT2T[_8C) 4 Ca(—8x + 8 +4) + C3(—822 + 160 — 4 + 8z — 8)] = e 2T [—=8C + Ca(—8z + 12) + C3(—8z2 + 24z — 12)]
Yy 6y + 12y + 8y =eT2TC1(—8+24 — 24+ 8] + e 2TCo(—8z + 12 + 24z — 24 — 24z + 12 + 8z)+

+ C3(—822 4 24z — 12 + 2422 — 48z + 12 — 2422 4 24z + 822) = 0.



Homogenni rovnice s konstantnimi koeficienty a specialni pravou stranou.

Loy +4y +3y=e

x

2.y =2y +y=a%e"
3.y +y=coszx

4. "+ 2y + 5y =sin2x + x

5. y" =5y + 8y — 4y =¢€”

6. y" —4y" + Ty = sin(v/3x)

7. 9" +6y" + 12y + 8y = 22

Resent: Jeliko# jsou pifsluiné homogenni rovnice prevzaty z predchoziho cvideni, tak se budeme

zabyvat pouze hleddnim partikuldarniho feseni a pouzijeme vysledky z predchoziho cviceni.
1. JelikoZ e 3% je feSenim piislusné homogenni rovnice a A = —3 je jednonasobny kofen piis-
lusného charakteristického polynomu, tak hleddme partikuldrni fesenf ve tvaru y, = Cxe 7.
yp = Cae *
y, = Ce > (=3z +1)
yy = Ce %" (92 — 6)
y' 44y + 3y ="
e 3092 — 6+ 4(—3x+ 1)+ 3z) =3

C=—

—3x

Yp = — 7€

N8N =

xr
Y=yYn+Yp = Cre 3% 4+ Che™ — 56_330.

2. Jelikoz —1 neni korenem prislusného charakteristického polynomu, tak hleddme partikuldrni
Feseni ve tvaru y, = e~*(az? + bx + ¢).
Yp = € “(az® + bz +¢)
Y, = e % (—az® —br —c+2ax +b) = e *(—az? + (2a — b)z + (b — ¢))
Yy, = e (+ax® — (2a — b)x — (b —¢) — 2az + (2a — b)) = e “(az® + (b — 4a)z + (2a — 2b + ¢))



x

y' =2y +y=ae”

e “lax® + (b —4a)x + (2a — 2b + ¢) — 2(—ax® 4+ (2a — b)x + (b —¢)) + az® + bx + ] = 2%e™*
4ar® = x*
(b—4a—4a+2b+b)x = (—8a + 4b)x = Oz
20 —2b+c—2b+2c+c=2a—-4b+4c=0

1 3
ub_§76_§

a =

| =

2?2 oz 3
Yy=uyn+yp=Cre" + Chze” + 7" <4+2+8>.

3. Jelikoz i je jednondsobny kofen charakteristického polynomu, hleddme feseni ve tvaru y, =
axsinx + bx cosx.
Yp = axsinz + bxrcosx
y, = x(acosx — bsinz) + (asinx + bcos x)
y, = z(—asinz — beosx) + (2acos x — 2bsin )
y' +y=cosx

x(—asinx — beosz) + (2acosx — 2bsinx) + ax sinx + bz cosx = cosx

1
y=yn+yp =Cisinec+ Cycosz + §xsinx.
4. Jelikoz 2¢ ani 0 neni kofenem pfislusného charakteristického polynomu, tak hleddme par-

tikuldrni FeSeni ve tvaru y, = asin(2z) 4+ bcos(2z) + cx + d.

Yp = asin2x + bcos 2z +cx +d
Yy, = —2bsin 2z 4 2acos 2z + ¢

y}’j’ = —4qsin2x — 4bcos 2z

y" + 2y + 5y =sin2x +x
[—4a — 4b + 5a] sin 2 + [—4b + 4a + 5b] cos 2x + Sex + (5d + 2¢) = sin 2z +

a—4b=1
da+b=0
oc=1
(bd+2¢) =0
1 —4 1 —2

EtEeTsiT

1 4 2
y=1yn+yp =Cre “sin2zx + Cae™ " cos 2z + ﬁsin2x— ﬁCOSQ.’L‘—l— g ~ 5



5. Jelikoz 1 je jednonasobnym kofenem ptislusného charakteristického polynomu, tak hleddme
partikuldrni feseni ve tvaru y, = cxe”.

yp = ce’x

y, =ce(z+1)
y, = ce®(z +2)
y, = ce®(z +3)

y/// o 5y// + 8y’ 4y =e”
ce®(x+3—5(x+2)+8(z+1)—4da) =¢"
c(3—-104+8)=1
c=1
Y =yn+yp=Cre" + C2e%® + Cyze®® + ze®.

6. Jelikoz v/3i neni kofenem pifslusného charakteristického polynomu, tak hledame partikularni
feseni ve tvaru y, = asin(v/3z) + bcos(v/3z).

yp = asin(v/3z) + bcos(V3r)

y; = \/g(—bsin(\/gx) + acos(\/gx))
y, = —3(a sin(v/3z) 4 b cos(V/31))
Yy, = —3V/3(—bsin(v/3z) + a cos(v/3z))

y/// _ 4y// + 7?/ — sin(ﬁx)
—3V3(=bsin(v3z) 4 acos(vV3z)) + 12(asin(v3z) + beos(V3z)) + 7vV3(=bsin(v/3z) + a cos(v/3z)) = sin(v/3z)

sin(v/32)[3v/3b + 12a — 7v/3b] + cos(v/3x)[—3v/3a + 12b + 7v/3a] = sin(v/3x)

12a —4V3b =1
4V/3a+126=0
_ 1

“= 16

-3

b= —2°

48

1 _
Y =yn +yp = C1 + C2e** sin(v/3z) + C3€2® cos(V3z) + 6 sin(v/3z) + 4\8/3 cos(V/3z).

7. Jelikoz 0 neni kofenem ptislusného charakteristického polynomu, tak hledame partikularni
feseni ve tvaru y, = ax® + bz + c.

Yp = ax® +bx + ¢

Yy, = 2ax + b
Yy, = 2a

"

Yy, =0



"

y" + 6y" + 12y + 8y = 22

12a + 24az + 12b + 8ax? + 8bx + 8¢ = 2
8a =1

24a+8b =10

12a +12b+8c =0

8
-3
b= —
8
L3
-8
22 —3z+3

Y=yYn+tyYp = e 2 [01 + Cox + 031'2] + 3



