15.3 RieSenie diferencialnych rovnic(vSeobecné, pikularne,
grafy rieSeni):

Priklad 1: HPada rieSenie diferencialnej rovnice
d? d
del = (dxz y(x)] -3 (dx y(x)j +2y(x)=0

>del :=diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0;
2
del := [(i(z y(x)J - 3((;1y(x)) +2y(x)=0

VSeobecné rieSenie
>dsol ve(del, y(x));

X)

y(x)= Cle + c2e

Partikularne rieSenie postupne preéiatcné podmienky inl, in2,in3

>inl :=y(0)=1, D(y)(0)=0;
inl:=y(0)=1,D(y)(0)=0

>in2 :=y(0)=2,D(y)(0)=0;
in2:=y(0)=2,D(y)(0)=0

>in3 :=y(0)=3, y)(0)=0;
in3:=y(0)=3,D(y)(0)=0
>dsol ve({del,inl}, {y(x)});
y(x)=-e " +2e

>dsol ve({del,in2},{y(x)});
y(x)=-—2e +ae

>dsol ve({del,in3},{y(x)});

Nakresli grafy jednotlivych rieSeni

>wi t h( DEt ool s) :

DEpl ot ({del},\

{y(x)},x=0..2,[[inl],[in2],[in3]],!inecol or=[blue, black,red],y
=-5..5, stepsi ze=.5);



Priklad 2: HPada rieSenie diferencialnej rovnice
[ d _
de2 := (dxz y(x)} +3 (dx y(x)j +2y(x)=0
>de2 :=di ff(y(x),x$2)+3*di ff(y(x), x)+2*y(x) =0;
[ d _
de2 := [dxz y(x)] +3 [dx y(x)) +2y(x)=0

VSeobecné rieSenie
>dsol ve(de2, y(x));
yx)=_cie "+ _coe
Nakresli grafy jednotlivych rieSeni pri zadanycliiaeénych podmienkach
> DEpl ot ({de2},\
{y(x)},x=0..210,[[inl],[in2],[in3]],!inecol or=[Dblue, bl ack, red],
y=-5..5, stepsi ze=.5);

Vidime, Ze dané rieSenia s rastlcim x sa priblikwjdrivialnemu rieSeniu.
RieSenie systému diferencialnych rovnic r1, r2:

>rl1 = diff(y(x),x)=z(x);
ri :=%y(x)=z(x)

>r2 :=diff(z(x),x)=0.3*y(x)-0.02*z(x);



r2 :=% z(x) =0.3y(x)—-0.02z(x)

Zaciatocné podmienky
>inl :=y(0)=1, z(0)=0;
inl:=y(0)=1,20)=0

>in2 :=y(0)=2,z(0)=0;
in2:=y(0)=2,2(0)=0

>in3 :=y(0)=3, z(0)=0;
in3:=y(0)=3,20)=0

>
>r3 :=diff(z(x),x)=-.3*y(x)-.02*z(x);

r3 ::dgx Z(x) =-0.3y(x)-0.02z(x)

Nakresli graf rieSeni odpovedajucicltizaocnym podmienkam inl, in2 pre sustavu rl, r3.
>w t h( DEt ool s) :

>

DEpl ot 3d({r1,r3},{y(x),z(x)},x=0..200,[[inl],[in3]],linecolor=

[ bl ue, bl ack], col our =bl ack, st epsi ze=0. 5) ;

>ode = diff(y(x),x)=z(x),diff(z(x),x)=-0.3*y(x)-0.02*z(x);
ode:=%y(x)=z(x),%(z(x)=—3y(x)—22(x)
>in4 :=y(0)=1, z(0) =0;
ind :=y(0)=1,20)=0
>fun = {y(x),z(x)};

fun :={ y(x), z(x)}

d d
VSeobecné rieSenie sustavyode := dx y(Xx) = z(x), dx z(x) =-3y(x)-22z(x)

>dsol ve( {ode}, fun);



{z(x) =
e (- Clsin(/2 x)+_Clcog,2 x) /2 -_C2cog,/2 x) - _C2sin(,/2 x)/2),
y(x)=€ " (_CLsin(,/2 x) +_C2cog/2 X))}

Partikularne rieSenie odpovedajluce zéatocnej podmienke inl:
>dsol ve( {ode,inl}, fun);

{z(x) = —2—30 e /2 sin(/2 x), y(x) =€ (Zloﬁ sin(,/2 x) +%cos(ﬁ x))}

>

d d
Fazovy portrét slistavy ode := dx y(x) = z(x), dx Z(x) =-3y(x)—-22z(x):

>wi t h( DEt ool s) :

phaseportrait ([ D(y) (x)=z(x),D(z)(x)=-3*y(x)-2*z(x)], \
[y(x),z(x)],x=0..20,[[y(0)=10,2z(0)=-1],[y(0)=20, z(0)=-
1]], stepsi ze=. 05, \

scene=[y(x), z(x)],

I i necol or=[ gol d, bl ue], net hod=cl assical[foreuler]);




