Pomiicka pro cviceni: 2. semestr Bc studia
Soustavy diferencialnich rovnic

Reseni soustav DR 1. fadu v ptipadech, kdy ptikaz dsolve dava symbolické reseni.
Soustavy diferencialnich rovnic

bali¢ek: DEtools
Priklad 1. Naleznéte teseni systému
W=y s
)/2':4)/1 +y2-
Systém neni potieba zapisovat po jednotlivych rovnicich, ale mizeme je zapsat do jednoho
pritazeni a oddglit je ¢arkami.
> sys DR:=diff(y 1(x) ,x)=y_1l(x)+y_2(x),
diff(y_2(x),x)=4*y_1(x)+y_2(x);

sys_DR = %y_](x) =y I(x) +y 2(x), %y_Z(x) =4y I(x)

+y_2(x)

Reseni systému Ize napsat nasledovné:
> dsolve([sys_DR]) ;

{y 1x)=_c1€*+ C2e™*y 2(x)=2 CI&*—2 C2e™}
Priklad 2.Naleznéte feseni systému
y=3y, + 6y,
V=Y, — 25,
s pocatecni podminkou y, (0) =2,,(0) = 1.
> sys DR:=diff (y_1(x) ,x)=3*y 1(x)+6*y 2(x),
diff(y_2(x),x)=-y_1l(x)-2*y 2(x);

sys_DR = %y_](x) =3y I(x) +6y 2(x) 2(x)=-y I(x)

d
> dx Y-
—2y 2(x)

Pocate¢ni podminky zapiseme spole¢né do proménné PP.
> PP:=y 1(0)=2, y 2(0)=1;
PP:=y 1(0)=2,y 2(0) =1

V zapise fesent je potieba hledané funkce y,,y, zapsat jako seznam, tj. do hranatych zavorek.
> dsolve({sys_DR,PP},[y 1(x), v 2(x)]);

{y I(x)=12e" =10,y 2(x) =5 —4¢'}
Priklad 3. Naleznéte obecné feseni systému diferencialnich rovnic prvniho fadu s nezavisle
promeénnou ¢ a zavisle promeénnymi x(z) a y(¢), je-li dano:
x'=4x—2y
y'=x *y
Dale naleznéte partikularni feseni systému s pocate¢nimi podminkami x (0) =0, y(0) =3 .

Ziskané teseni nakreslete.



vV Vv

>

restart;
with (DEtools) :
sys:=diff (x(t),t)=4*x(t)-2*y(t) ,diff(y(t),t)=x(t)+y(t);

sys = (1) = 4x(0) = 200, <= /(1) =x(0) + (1)

dsolve ([sys], [x(t) ,y(t)]);
{x(ty= c1'+2 283" y(t)= ci1'+ C2&%}
PP:=x(0)=0,y (0)=sgrt(3) ;
PP :=x(0) =0,y(0) =3
dsolve([sys,PP], [x(t) ,y(t)]),
{x(n=2y3&' =23 =2y3" -3¢}

>

DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],x=-4..4,y=-1..3,1linecolor=

blue) ;
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>

DEplot([sys], [x(t),y(t)],t=0..2,[[PP]],x=-4..4,y=-1..3,1linecolor=
blue,animatecurves=true) ;
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Pokud chceme zobratit feseni x(¢) , je potieba v DEplot pouzit parametr scene=[name, name].
Napi. scene=[x, y]znamena, ze se nakresli graf y v zavisloti na x, kdezto scene=[t, y]znamena, ze

se nakresli graf y v zavisloti na t.
>

DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],scene=[t,x],linecolor=blue
) ;
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>
DEplot([sys], [x(t),y(t)],t=0..2,[[PP]],scene=[t,x],animatecurves=
true) ;
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Parametr stepsize udava, na kolik dili se rozdéli pti vypoctu metodou classicalinterval pro t.
Implicitni hodnota je 48.

>

DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],scene=[t,y], stepsize=0.05,
linecolor=blue) ;
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Priklad 4. Najdéte numerické reseni systému
x(1)

x'(1) = T+l + y(¢) cos(1),
$() ==x(2) cos(r) + 2

které vyhovuje pocatecnim podminkam x(0) = 1, (0) = 0.

> restart;

> with (DEtools) :

>

sys:=diff (x(t),t)=x(t)/ (t+1)+y(t) *cos(t) ,diff (y(t),t)=-x(t)*cos(t
)+y (t) / (t+1);

N SR ()
Sys =~ x(1) 1

(1)
* t+1

+ﬂncmuxé%ﬂn=—ﬂncmu)

> dsolve([sys], [x(t),y(£)])
{x(¢)=(t+1) (-_CIcos(sin(t)) + _C2sin(sin(z))), y(t) = (¢
+ 1) (_CIsin(sin(¢)) + _C2cos(sin(¢)))}

> PP:=x(0)=1,y(0)=0;
PP:=x(0)=1,y(0)=0



> dsolve([sys,PP], [x(t),y(t)]);
{x(t) = (¢t + 1) cos(sin(z)), y(t) = - (¢ + 1) sin(sin(¢)) }
>
DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],x=0..2.5,y=-3..0.5,1inecol
or=blue) ;

-3
>

DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],x=0..2.5,y=-3..0.5,scene=[
t,x],linecolor=blue) ;
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>
DEplot([sys], [x(t) ,y(t)],t=0..2,[[PP]],x=0..2.5,y=-3..0.5,scene=][
t,y],linecolor=blue) ;






