1. CVICENI

ALES NEKVINDA

Homogenni rovnice s konstantnimi koeficienty

y'+3y +2y=0,
y' =3y +2y =0,
y" + 6y +5y =0,
y" =8y + 6y =0,
Y — 4y +2y =0,

y' —y=0,

y' —4y =0,
y' =3y =0,
yl/ _ 2y/ _ O7
y' =3y =0,

Y +2y +y =0,
Y — 4y +4y =0,
y"+ 6y +9y =0,
y' +2y +2y=0,
y' =2y +2y =0,
Y — 6y + 10y =0,
y" + 6y + 13y =0,
y" + 6y’ + 15y = 0,

y'+9y =0,
Yy +2y =0,
y' =0,

y=cre % 4 coe” 2

y = 1% + coe*”

y=cre % 4 coe”

y = cle(4+\/ﬁ)x + C2e(4—\/ﬁ)x

y = ce2TV3T 4 o2V

y=ce *+coe”
y=cre 2% 4 e
y= cle*\/g‘r + ch‘/gI

y=c, +coe %"

y=cy+coe %"

y=ce "+ coxe "

y = c1e?® 4 coze®®
y = cre 3% 4 coxe 3"
y=cire Tcosx + coe” T sinx
y = c1e” cosx + coe” sinx

y = 1% cos x + coe> sinx

3 3% gin 2z

y = cre T cos2x + coe”
y = cre 3% cos V6z + coe 3% sin V62
Yy = €1 €c0s 3x + c2 sin 3x

Y = €1 COS Vor + c9 sin V2z

Yy = C1 + Cc2x

y/// _ Zy// _ 5y/ 16 = 07 y = Cler + c2e—2m + 0363.%

Redukce fadu
Ze skript Matematika 3, Doc. RNDr. Ondfiej Zindulka, CSc.
Dana rovnice
y" +p(2)y" +q(z)y = 0.
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Nékdo ndm prozradi{ jedno FeSeni y; (z). Pak se druhé feseni ys(z) najde ndsledujicim
postupem:
u(z) = e JP@)dz
u(x)
ya(z) = y1(2) / ——dx
yi(2)

Eulerova rovnice

22y +4zy’ — 10y =0 y=c12> 4 cox P
10
2y —8xy’ — 10y =0, yy(x) =" Yo(x) = xl—l
Pocétecni tloha
y'+3y +2y =0, y(0)=5,y(0)= -8, y=2e""+3e 2"
y'—y=0, y(0) = —2,4'(0) = -8, y=3e"% — 5e”
y'+2y +y=0, y(0)=-34(0) =8, y=—3¢ " + 5z "
y' 4+ 2y +2y=0, y(0)=3,4(0)=10, y=3e "cosx+ Te “sinx
y" +9y =0, y(r/2) = —5,y'(7/2) = —15, y = 5sin3x
y" =0, y(1) =3,4'(1) =6, y=—3+6a
Doméci cviceni
(D) ¥ +y —12y=0, y = 13" + cpe™ 1"
(2) ¢ —10y 425y =0, y = 1 + cyxe®
(3) ¥ +3y =0, y=c1+cpe 3"
4)  y'—16y=0, y = c1e* 4 cpe”
(b)Y =10y + 74y =0, y = 1% cos Tz + 2% sin Tz
6) ¥y +2y +5y=0, y = cre % cos 2z + coe % sin 2z
(7) 3523// —axy' —8y =0, Y= clez + 621’4
(8) 2%y —9xy’ + 21y =0,y; = 2%, Yo = %7

Reseni doméciho cvi¢eni

(1) v"+y — 12y = 0.
Charakteristicka rovnice je

N 4+A—-12=0,
1+ T+48 117{3
: — —

Ao =
12 9 4
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Tedy
y=1y=c1e> + coe .
y" — 10y + 25y = 0.
Charakteristicka rovnice je
A2 — 10\ +25 =0,

10+ /100 — 10048 1040

)\ =
2 2 2 )
Tedy
y = 1% 4 coxe®®.
y" +3y =0.
Charakteristicka rovnice je
A+ 31 =0,
Aoy -3£v9-0 -3£3 O
12 = 9 =T T3
Tedy
y=c, + coe 3",
y" — 16y = 0.
Charakteristicka rovnice je
A% —16 =0,
0++v64 48 4
Ng = —— Y27 =2
2 2 —4
Tedy
y = ' 4 coe 7,
y" — 10y + 74y = 0.
Charakteristicka rovnice je
A +20+5=0,
10 +£+/100 — 296 10 + 144 o+ 7
A2 = = = )
2 2 5—1Ti
Tedy
y = 1 cos Tz + 27 sin be.
Yy’ 4+ 2y + 5y =0.
Charakteristicka rovnice je
AN 2N +5=0,
—24+44-20 —-2+4i —14+2
A2 = = = ]
2 2 —1-2i

Tedy

y = cre” 7 cos2x + coe” T sin 2.
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(7) a*y" —xy’ — 8y = 0.
Reseni hleddme ve tvatru y = x®. Pak
ala—1)—a—-8=0 & a®—2a—-8=0,

2+v4+32 246 -2
a12: 2 = 2 = 4

Y= clez + 62x4.

(8) 2%y" — 9zy’ + 21y = 0,91 = 3.
Je-li dédna rovnice y” +p(z)y’ +¢(x)y = 0 a zndme jedno Feseni yq, pak najdeme
druhou funkci do fundamentédlniho systému ys pomoci vzorecku

u(x) =e” fp(x)dm,

/u
Y2 =4 —-
T

Viz skripta O. Zindulka, Matematika 3.
Rovnici upravime na tvar

Tedy

9 21
y”——y’+—2y=O.
X X

Pak
9 dx
U(.’ﬂ) =€ J zde _—69‘[ z __691111: =,

z? x
y2:x3/ﬁdx:x3/x3dx:x3?zi_



