MARS - tutorial 2

1. Priklad: (JMI21-ODR] piiklady k procviceni ke kapitole 9, 2.a): Naleznéte maximalni FeSeni Cau-
chyovy tlohy

Regent:
Funkce ;—23, t% jsou spojité na (—oo,0) a na (0,00). Vzhledem k zadanym podminkam v bodé 3,
budeme FeSeni hledat na intervalu J = (0, 00). Ozna¢ime z = y’. Je zfejmé, Ze pro takto zavedenou

F—3xz=1%
2(3) = _%7

coz je Cauchyova tloha s linearni diferecniélni rovnici prvniho fadu, jejichz feSeni jsme probirali
v prvnim tutoriadlu. Pouzijeme tedy na ni metodu variace konstant:
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2. Piiklad: Reste zadané diferencialni rovnice

(a) (J[Cha-PMII| 462): " —9y =0

M-9=A=3)A+3)=0 = yt)=cre 3" +coe*

Cq :1, (12:0
C1 = 0, Cy = 1
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(b) (J[Cha-PMII| 463): y" — 8y’ + 16y =0

MN_8A+16=A—4)2=0 = y(t)=cite’ 4 cpe™
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(¢) ([Cha-PMII| 464): y" — 2y’ +2y =0

M_20+2=0 = MNao=14i = y(t)=cre cos(t) + coesin(t)



http://www.wolframalpha.com/input/?i=y%27%27-3*t%5E-2*y%27%3Dt%5E-2%2C+y%283%29%3D0%2C+y%27%283%29%3D-1%2F3
http://www.wolframalpha.com/input/?i=y%27%27-9y%3D0
http://www.wolframalpha.com/input/?i=y%27%27-8y%27%2B16y%3D0
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(d) ([Cha-PMII] 465): v + 3y’ = 0

MNEBA=AA+3)=0 = yt)=c; +coe ™
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(e) ([Cha-PMII| 467): y" +y' +2y =0

-1 7 ¢ 7 ¢ . 7
NAA+2=0 = A= 7ii% = y(t) =cre % cos <\2ft> + coe” 2 sin ([t)

Cc1 = ]., Cy — 0
7 c1 = 0, co =1
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(f) (JMI21-ODR] piiklady k procviceni ke kapitole 9, 3.h): 4 + 10y” 4+ 9y = 0

M1 +9=N+9N+1)=0 = Xe{i3i,—1,-3i}
= y(t) = c1 cos (t) + ca cos (3t) + ¢z sin (t) + ¢4 sin (3t)



http://www.wolframalpha.com/input/?i=y%27%27-2y%27%2B2y%3D0
http://www.wolframalpha.com/input/?i=y%27%27%2B3y%27%3D0
http://www.wolframalpha.com/input/?i=y%27%27%2By%27%2B2y%3D0

(2111, (32:0, 63:0, (14:0

01:07 C2:07 03:0, 0421

wolframalpha - feseni

3. Priklad ([MI21-ODR] piiklady k procviceni ke kapitole 9, 4): Jak vypada LDR fadu 4 s konstant-
nimi redlnymi koeficienty, jestlize koreny jejiho charakteristického polynomu jsou 1, 1, —3i, 3i:
Resent:

0=A—1)2A=3)A+3i) = (N =22+ )M +3) = \* —2X3 + 4\ — 61 +3

Hledana LDR je
y(4) _ 2y/// + 4y// _ 6y’ + 3y =0.

4. Priklad (JMI21-ODR] ptiklady k procvi¢eni ke kapitole 9, 10): Naleznéte feSeni zadanych Cau-
chyovych tloh

(a) {y// +9 = e
y(5) =Ly (§5) =%

/7" _ 1
(b) {y +9y = sin(3t)

y(5)=1Lvy(§) =%

Resent:

1
sin(3t)

s

(a) Ponejprve najdeme interval obsahuji ¢islo &, na kterém je funkce spojité:

0#sin(3) = 3t¢ | Jlkn}) = t¢ U{kg}.
k€EZ kEZ

Pocitat budeme tedy na intervalu J = (0, %). Hledame na J feSeni zadané diferencialni
rovnice:

homogenni rovnice: A* +9 =0 = y,(t) = 1 cos(3t) + ¢y sin(3t)

1
variace konstant: y,(t) = c1(t) cos(3t) + c2(t) sin(3t) Ay, + 9y, = (30’

Ve shodé s navodem v [MI21-ODR] vypoc¢teme

Y, (t) = €1 (t) cos(3t) + ¢4 (t) sin(3t) =31 (t) sin(3t) + 3ea(t) cos(3t)


http://www.wolframalpha.com/input/?i=y%27%27%27%27%2B10y%27%27%2B9y%3D0

a polozime oznacenou ¢ast rovnu nule:

i (t)cos(3t) + ch(t)sin(3t) =0 = ch(t) = —c)(t)—

= —c/ (t)cotg(3t).
Pak je
Y, (t) = =3¢} (t) sin(3t) + 3¢y (t) cos(3t) — 9Iei (t) cos(3t) — 9ea(t) sin(3t).

Dosazenim do diferencialni rovnice pro y, dostavime

=y, + 9y, = =3¢ (t) sin(3t) + 3c5(t) cos(3t) =

sin(3t)
— 3d(1) (sin(3t) + C;;ig;?) = —340) S
Tedy
cit)=—3 clt)=—3
ch(t) = I T op(t) = 4 [ SEPdt = Fn (sin(31)
= yp(t) = %cos(?nf) + %hl (sin(3t)) sin(3t)
a proto

y(t) = yn(t) + yp(t) = c1 cos(3t) + co sin(3t) — %cos(?)t) + %ln (sin(3t)) sin(3t)

3 cos(3t)

y' (t) = —3cy sin(3t) + 3¢z cos(3t) + tsin(3t) + 9 | sin(3t)

sin(3t) + 31n (sin(3t)) cos(3t)

Dosazenim do pocatecnich podminek dostavame

a kone¢né
In (sin(3t))

y(t) = sin(3t) — %cos(?)t) + sin(3t) na t € (0, g)
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http://www.wolframalpha.com/input/?i=y%27%27%27%27%2B10y%27%27%2B9y%3D0
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