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1) Najdéte vSechna reSeni linearni diferencialni rovnice
y' =2xy + x3

yp=cy (ceR)
yH=c-e"2 (ceR)

yp = c(x)- e
(c(x)- exz), =2x-c(x)-e* +x3
c'(x)- e*’ + c(x) - e*’  2x = 2x - c(x) - ¥ +x3 o —2x- c(x) - ex’

¢'(x) - e* = x3




Y=YptYu

y:%e"‘2 (—x2=1)e* +c-e* (ceR)

1 2
ZE(_x —1) +c-e* (ceR)

2) Najdéte reseni Cauchyovy ulohy
y"+y=2sinx, y(0)=2,y'(0)=3

> A =1, Ay =-i

Sy, = eAx — eix

ea*bi = ea(cosb 4 isinb)

= e0*1X = e0(cosx + isinx) = cosx +isinx
YH = €1 COSX + C; SinX

yp = ¢1(x) - cosx + ¢, (X) - sinx

c1(x) - cosx+cj(x)-sinx =0

—c1(%) - sinx + c5(X) - cosx = 2sinx

c1(x) : cosx = —cj (x) - sinx
c5 (%) - sinx
c(x) = 2 >
cosXx

¢y (x) - sinx - sinx

+c5(x) - cosx =2sinx . - COSX
cosx

ch (x) - sin?x + c5(x) - cos?x = 2sinx - cosx
c5(x) - (sin?x + cos?x) = 2sinx - cosx

2sinx - cosx

c,(x) =
2(x) (sin? x + cos? x)

cy(x) = 2sinx - cosx

cy (%) - sinx sinx
’ 2 . .2
= (x) =————=—2sinx :cosx- = —2sin“x
Cos X COSX




u=sinx v’ =sinx |
u' =cosx v=-—cosx

g = —2fsinzx dx = —Z—fsinx -sinx dx =

:—SiDX‘COSX-l'fCOSX‘COSX dx

u=cosx v =cosx . . )
cosx-cosx dx =| | ; : =cosx-sinx + | sinx-sinx dx
= —sinx v =sinx

fsinx -sinx dx =1
=21 = —sinx-cosx+fcosx-cosx dx

=21 = —sinx-cosx+cosx-sinx+fsinx-sinx dx

—2l= —sinx-cosx +cosx-sinx +1 . —I
—3I= —sinx-cosx + cosx -sinx
=3I=0
[=0
cx)=0
t = cosx

c2(x) =2fsinx -cosx dx = dt=—51gi<dx =—2fsinx-t-
dx =

: =2ftdt=t2=coszx
—sinx

—sinx
yp = ¢1(X) - cosx + ¢, (X) - sinx
yp = 0 cosx + cos?x - sinx
yp = cos?x - sinx
yp =Yu typ

Yp = C; COSX + C, sinx + cos? x - sinx

Dosazeni podminek ze zaddni

a) pro y(0) = 2
2=cyc080+cysin0+ cos?0-sin0
2=c¢c;+0+4+0

C1:2

b) pro y'(0) =3

b= —cysinx+cycosx+ (—1)sin® x - 2cos x - sinx + cos? x - cosx

<

3=—c;sin0+cycos0+ (—1)sin?20-2cos0-sin0 + cos?0 - cos0
3=0+c,+0+1-1
3=C2+1



C2=2

Konecny vysledek Caughovy ulohy

2

yp = €1 COSX + C, SinX + €c0S“ X * SinX

2

yp = 2C0SsX + 2sinx + cos“ x - sinx

3) Najdéte vSechna resSeni linearni diferencialni rovnice
ylll _ 5yll + 3yll + 9y - 0

Reseni

A3 =522 +311492°=0
22 —-5\2+314+49=0
A-3)2-A+1)=0

A =1
12:3
13:3

Yy = eMX = g—1x = p—x
y, = eheX = 3%
y; = eM¥y = 3%y

y=ce ™ +ce3* + cze3*x  (cq,c5,c53 ER)

4b) Najdéte vSechna reSeni linearni diferencialni rovnice

2 5 3
y'=(1 2 1|y
0 -5 -1

Reseni:

Matice A soustavy linedrnich diferencialnich rovnic:

2 5 3
A=|1 2 1]
0 -5 -1
2—-1 5 3
|A—/1E|=[ 1 2-2 1 ]
0 -5 —1-21

=2-2)-2-)-1-1)+5-1-0+3-1-(-5)-3-(2-2)-0-5-1
-1-D-2-21)-1-(-5)
=(4—-42+2>)-(-1—-2)+0—-15—-0+5+51+10—-51=—-23+312 -4

> -(A-22-1+1) =0
:>11=_1,Az =2,A3 =2



Vypocet vektorti pro jednotlivé lambdy
a) pro A=-1

3 5 3
[1 3 1]
0 -5 0

3 5 3
- (=3)~ [—3 -9 -3
0 -5 0

~

+1;

0 -4 0
0 -5 0

iy~ 0 20 0

0 =20 O

. (_5)~

0 20 O
0 10
-4

0 0 O

353] [3 5 3

3 5 3]~[3 & 3

>u, =0

3u +5:-0+3u3 =0
3u; +3uz3 =0
u;+uz3 =0
Uy = —Ug

prous =1 »uz3=-1

= u=(1,0,-1)
b) pro A=2

0 5 3
1 0 1
0 -5 -3

~

053] 1 5 3
ol g

v

+1,
= U3 = _5
5172 + 31]3 =0

5172 = _31]3

3
172 = __173

5

3
V2 = —g'(_s)

vy =—(=5)=5

=>v = (5,3,-5)
Reseni soustav pro vsechny jednotlivé lambdy:

Dprod; =-1
1 e ™
y=eM*.g=e*.-l0|=]| 0

2)prod, =2



5 5e2*
y = elzx . 1_5 = ezx . 3 = 362x

-5 —5e?*
3)proi; =2
5 5e%Xx
y=el¥x - 5=e2%.| 3 [=| 3e2xx
-5 —5e%*x
Obecné reSeni
e™™ 5e2¥ 5e?*x
y=ci| 0 |+cz| 3e?* [+c3| 3ex
—e™¥ —5e?X —5e%¥x

Poznamka: viivem prepisu z rukou psanych vypoctii do této elektronické podoby se mohly do
postupu zanést chyby (indexy, znaménka, ndzvy proménnych), které pak mohly vést ke
spravnym (opét opsanym) vysledkim.



