Pomiicka pro cviceni: 2. semestr Bc studia
Diferencialni rovnice 1. Fadu

J. Kuben: Obycejné diferencialni rovnice, ukazky reseni vybranych prikladt ze
skript v¢etné zobrazeni smérovych poli a feseni poc¢atec¢nich podminek.

Diferencialni rovnice 1. radu

bali¢ek: DEtools
V nasledujicich ptikladech najdéte obecné teseni danych rovnic, pokud je zadana pocatecni
podminka, najdéte prislusné partikularni feseni. Partikularni feseni nakreslete.

Rovnice se separovanymi proménnymi

Pr. 1 X _y=0,p4)=1,y4)=3.

> restart;
> with (DEtools) :
> DR:=y (x) /diff (y(x) ,x)-x=0;
DR::dy(—x) —x=0
E;yw)
> dsolve (DR,y(x)) ;
y(x)= Clx

> PP:=[y(4)=1,y(4)=3];

>
DEplot ([DR], [y(x)]1,x=-3..3,[[PP[1]1],[PP[2]]],y=-1..3,linecolor=[b
lue,green]) ;



AR AR RE RN
R T LR S R A A A A A
SNANNSNANY VWYL
SN NyYNANYV VNN T PSS
NS SNNNANAN VWY
R T T T T 0 O B Y A AV e
sNNSNSNNSNVY VTS
R TN AU B A AV A
NN NMNAN AV TS
SN NNN AV S S s s
HHMHHH\\\%?ff P
v N N N W A et
e NS [ g it
ﬂﬂﬂﬂﬂ e T e, g \.I f 7 T T =
x M e e el e e

7L N N s

7 LYy My T T e e e e

S ST LT NN N e e

Pr. 2 )cy2 +x+p'=0,p(0)=1, y(2)=1.

> restart;

> with (DEtools) :

> DR:=x* (y(x)) *2+x+y (x) *diff (y (x) ,x) -x*2*y (x) *diff (y(x) ,x)=0;

DR;xﬂm2+x+ﬂn(j§yuﬂ-<%ﬂw(§§ﬂmj=o

> dsolve (DR,y(x)) ;
y(x) =V -1—_Cl+ _CI@ y(x)=-J -1—_CI+_CI?

>
DEplot([DR], [y(x)],x=-3..3,[[y(0)=1]],y=-3..3,1linecolor=[blue]) ;
Warning, plot may be incomplete, the following errors (s) were issued:
cannot evaluate the solution further right of .70710688, probably
a singularity
cannot evaluate the solution further left of -.70710688, probably
a singularity
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>

-3..3,1linecolor=[blue]);

Warning, plot may be incomplete, the following errors (s) were issued:

111,y

-3..3,[[y(2)

DEplot ([DR], [y(x)],x

cannot evaluate the solution further left of 1.5811388, probably

a singularity
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Homogenni rovnice

> restart;
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y(x) =

d
dv

DR =

> dsolve (DR, y(x)) ;

+ Clx

2 In(x)

2In(x) + _CI x,y(x)

y(x)

>

-1..3,1linecolor=[blue])

=2.111,y=

-3..3,[[y(1)

DEplot ([DR], [y (x)],x

Warning, plot may be incomplete, the following errors (s) were issued:

cannot evaluate the solution further left of .11025057, probably

a singularity
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>

-1..3,1linecolor=[blue]) ;

Warning, plot may be incomplete, the following errors (s) were issued:

111,y

-3..3,[[y(-2)=

, X
cannot evaluate the solution further right of -1.7649938, probably

DEplot ([DR], [y (x)]
a singularity
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Pr. 2 y'=cos(x — y), y[%] =1.

> restart;

> with (DEtools) :

> DR:=diff (y(x) ,x)=cos (x-y(x));

cos(x — y(x))

DR = %y(x)

> dsolve (DR,y(x)) ;

)
111,y

1
-x+ CI

x—2 arctan[

y(x)

>

-1..3,1linecolor=[blue]

-3..3,[[y(Pi/2)

DEplot([DR], [y(x)],x
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>
Linearni diferencialni rovnice

PE.1 y-ytg(x) = Coix) , PP y(0) =0.

> restart;
> with (DEtools) :
> DR:=diff (y(x) ,x)-y(x)*tan(x)=1/cos(x) ;

DR == y(x) — y(x) tan(x) =

cos(x)

> dsolve (DR,y(x)) ;
x+ CI

cos(x)

y(x) =

>
DEplot([DR], [y(x)],x=-3..3,[[y(0)=0]],y=-3..3,1linecolor=[blue]) ;
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