Seminar 10
with(plots) : with(DEtools) :
Priklad 2:Ovérte, Ze je rovnice exaktni a vyreSte ji postupnou integraci dlejednotlivych
proménnych a) (2xt-2x-1)dx+ (x*2+ 2t+ 1)dt=0
Q= (x,t)=2xt—=2x — ;P = (x,1) =>x"2+ 2t + 1
(x,0)=2xt—2x—1
(x,t)—>x2 +2t+1

diff (Q(x, 1), t); diff (P(x, 1), x);

2x
2x
U = int(P(x, t),t);
R
Derivace se shoduji, rovnice je exaktni.
K= int(2x-t—2x — 1 —diff (int(P(x, 1), t),x), x); .
-X — X

F=U+K;

F:x2t+t2+t—x2—x

b) [1% —t]dt=ldx
t xt

Pi= (r) =22 g (L,

12 x-t
(v, 1) 2L
t
t P
(x.0) = -—
diff (Q(x, 1), 1); diff (P(x, 1), x);
1
X tz
1
Xt
Derivace se shodujj rovniceje exaktni
U = int(P(x, t),t);
In(x) 1 »
- — =t
t
K = int[ . diff (int( P(x, t),t),x),xj;
(x-1)
0
F=U+K;
In(x) 1 -




Priklad 3: Nacrtnéte fazovy diagram spojeny s diferencialni rovnici a urcete rovnovazny
stav.
a)

P=x—-x—1

x—x — 1
plot(P(x),x=-1..3);
2_
1_
-1 a 1 2 3
X
b) Pi=x-24—2x;
x—24—2x

plot(P(x),x=10..15);
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Priklad 4: Urcete typ rovnovaznych bodu pro:

a) solve(x4 -1 =O,x);

0 = diff (x* — 1,x);

eval(Q,x=1);
eval(Q,x=-1);

b) solve(?»x2 — lZO,x);

0= diﬁ‘(?)xz — l,x);

eval[Q,x=%\/?j;

eval(Q,x= —%ﬁ) ;

L, -L1I

4x3

-1



_2\/?

C) solve(x-exp(x) =0,x);

O = diff (x-exp(x), x);
eF+xe

eval (Q,x =0);

Priklad 5: Najdéte obecné FeSeni systému pouzitim metody vlastnich Cisel arozhodnéte, zda
je systém globalné asymptoticky stabilni.

a) del = diff (x(1),1) =x(1) + y(1); de2 = diff (y(1), 1) =x(t) -y (2);

< x(0) =x(0) + (0

(0 =x(0) = ()

DEplot( [del,de2], [x(¢),y(¢)],t=0..40,x=0..1,y=0.0.6,
arrows = medium);
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dsolve ([del , de2 ]);
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D) el = diff (x(1), 1) =x(¢) + 2(¢) + 1;
de2 :=diff (y(1),1) =2 — y(1);

é%x0)=xh)+2y0)+l

<=2

DEplot( [del,de2], [x(t),y(¢)],t=0..40,x=0.2,y=0.2,

arrows = medium);
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dsolve ([del , de2 ]);

Priklad 6: Najdéte ie

) del = diff (x(1), 1) =
de2 = diff (y(1),t)

dsolve ({del , de2,x(0)

DEplot( [del, de2], [x(¢)
arrows = medium, [ [x(0

4

—l,y(O)

f}_}lfﬂiﬁ"ﬂﬁ'#ﬂ'#:###ﬁ,ﬂg
1.0 1,5 20

X

{x()=-5—¢" C24¢ Cly(t)=2+¢" C2}

Seni systému s pocate¢ni podminkou.
x(t) — 8y(1);

=2x(2) = 9x(1);

=2});
{rty=-e"+3e " x(¢)

()],t=0.8,x=-3.3,y=-2.3,
) =—1,y(0) =2]], animatecurves = true );

=-4e 43 e_7t}
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true );

x(t)=-2x(t) = 3 y(1)
y(1) = ~x(1) —4y(1)

d
d
dt

dr
2¢°'4+3 e y(1)

1]], animatecurves

)
)

—x(8)-4-y(1);
0.8, x=-1..8,y=-2.2,

{x(2)

-2x(t)-3y(¢

5,(0)=1});
(1)],¢
=5,y(0)

!y
)

medium, [ [x(0

de2 = diff (y(1), 1)

%) der = diff (x(1), 1)
arrows

dsolve ({del, de2,x(0)
DEplot( [del, de2], [x(¢)
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