MARS - 3. cast projektu

1. [10 bodi] Reste homogenni soustavu linearnich diferencialnich rovnic s pocateéni podminkou:

1 1 1
YO =] 1 -1 1|y@)
1 1 -1
Resent:
1 1 1
A=|1 -1 1
1 1 -1
Urcéeme vlastni ¢isla
1—A 1 1 1—A 1 1
0=det(A)=] 1 —-1-A 1 —ry =| A —2—-A 0| =
1 1 —1=-XA +Q+ N 2-X 24X 0
_ A —2-A A -1 2
_1.‘2_A2 QH‘_@H)‘Q_AQ 1'—(2+)\)(>\+2 %)
Al =2, Ao =—-1, \3=2
Uréeme vlastni vektory
3 1 1] r (1 1 1l ri4+7r2/2 1 0 0] [0
M=-2: |1 1 1| r1—=38ry = [0 =2 —=2| —ry/2 -0 1 1 —u = 1
_1 1 1_ r3s —T9 _O 0 0 0 0 0_ L -1
[2 1 1] 7 (1 0 1| 7 +7r2/2 1 0 1] -1
d=—1: |1 0 1| rn—2ry — [0 1 —=1| —ry/2 -0 1 -1 —rug = 1
_1 1 0_ ryg —T9 _O 1 -1 rs —T9 0 0 0_ L 1
-1 1 1| r3 (1 1 =3 ri+r/4 1 0 -2 [2
A3 =2: 1 -3 1l m—r3 — [0 —4 4] —ry/4 - 10 1 -1 —uz=|1
1 1 =3 ri+r3 10 2 =2| 2r3+ry 0 0 0 |1
Fundamentalni systém feSeni soustavy
0 -1 2
ei(t)=e| 1 po(t) =e7" | 1 ps(t) =™ |1
-1 1 1
Regent soustavy
0 -1 2 —coe™t 4+ 2cqe?t
y(t)=cie | 1| +cpet | 1| +c3e® [1| = | cre? +epet +c3e? |, ¢1,c0,c3 R, tER
-1 1 1 —c1e7 2 4 o™t 4 cqe?t




2. [10 bodu] Reste nehomogenni soustavu linearnich diferenciélnich rovnic s pocatetni podminkou:

v =73 Tvo+ I

Reseni 1 zpusob:
Homogenni soustava

val)= 75 3] vutt

9 _1 . o
A= [ 4 2} uré¢eme vlastni ¢isla
det(A) =(—2-X)2-N)+4=X=0 A\ =X =0

(A —E)? = 0, zvolme u; = (1)] , Ug = 0}
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u [ 4 2} {0} = [ 4] — () = [O et + [ te’t = 4t piislusné vlastni vektory
2
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(t) = 1-2t] —t ]
yalt) =c |y 2014191 T

_ |:Cl — t(201 + CQ)

ey + 24(2e1 + 62)] , c1,c2 €ER teR  feSeni homogenni soustavy



Partikularni feSeni

o Cl(t) — t(201 t) + CQ )
kde }’P(t) B Co (t) + 2t(201 (t + 02 t
yolt) = | )~ et + 02(

1—-2¢

-2 -1 — (2en( (t
[4 JYA” 2 (2e1(t) + c2(t))
[ L) — (26 () + ea(t)) — £ (264 (6) + () ] _ [~ Cer(®) +—cZ<t>>} N [sin<t>
ch(t) + 2 (2c1(t) 4 ca(t)) + 2t (2¢1 (t) + c5(t)) | 2 (2¢1(t) + c2(t)) cos(t)
[c’l(t) —t(2 () +ch(t) ] _[1—-2t  —t {c’l(t)] B {
ch(t) + 2t (2¢) (1) + (1)) | 4t 1+2t] [h(t)
G [r—2t -t 17 [sin(®)] _ 1 142t
[cg(t)] B [ 4 1+ Qt} [cos(t)_ (1 —2t)(1+2t) + 42 [ —4t
[c’l (t)] _ [ (1 + 2t)sin(t) + tcos(t) ]
cy(t)] | —4tsin(t) + (1 —2t) cos(t)
[cl o] (2 + t) sin(t) — 2t cos(t) }
ca(t)] | —(2t+ 3)sin(t) + 2(2t — 1) cos(t)
[ 2sin(t)
yp(t) = | —3sin(t) — QCos(t)]

Reseni spliujici pocateéni podminku

Co + 2t(261 + C2

yp(t) +ymu(t) = {Cl . 62))} + [ 3s1n( oy
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Resend 2 zptisob:
Z prvni rovnice soustavy

Y1 (t) = —2y1(t) — ya(t) 4 sin(t)
Yo (t) = 4y (t) + 2ya(t) + cos(t)

lze vyjadrit

y2(t) = =y (t) — 201 (t) + sin(t)
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Dosazenim do druhé rovnice soustavy dostaneme linedrni ODR druhého #adu

v (t) y2(t)
ZUI0) — 204(8) + cos(t) = 41 (8) + 2“9 (6) — 201() + sin(D)) + cos(t)
(1) = 2sin(t)
y1(t) = 2cos(t) + k1
y1(t) = 2sin(t) + kit + ko

y1 (1) y1(t)
y2(t) = — (2cos(t) + k1) —2 (2sin(t) + kit + ko) +sin(t) =
= —2cos(t) — 3sin(t) — k1 — 2k1t — 2k,

Dosadime do pocatecéni podminky:
1] [ ke+Thki+0 T 1] [k] [0
M =Y =k ok, — ok + 2} = [—1 —2r —2] [1@] - {o]
k] [ o« 1170 [ -2 -] [ -2
ko] |-1—-2m =2 ol  [1+2r =« ||0|  |14+27

C[12m—2t 2sin(t)
y(t) = | —dm 44t ] T [—3 sin(t) — QCOS(t)]’ e




