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1.

3.A.

3.B.

Pisemka 2

Z uloh 3.A a 3.B si zvolte dle libosti.

SRR . . . Al s .
Uvazujte linedrni systém s konstantni matici A = ( ) a parametrem A € R. Spoctéte maticovou

0 A
exponencilu, naleznéte obecny (vzhledem k po¢. podmince) tvar feSeni, urcete stabilitu po¢étku v zdvislosti
na A a nacrtnéte trajektorie feSeni pro A=0a A > 0.

Pozndmka: Nejvétsi vahu nese posledni ikol, ty ostatni k nému jen vytycuji cestu.

10 bodu

. Pomoci Hartman-Grobmanovy véty rozhodnéte o stabilité a nac¢rtnéte chovani feseni v okoli stacionarniho

bodu systému

¥ =exp(2x +2y) +x

7T
y' = arccos(x — %) — 5
Pozndmka: Kdo by si pamatoval arccos’? Bonusovy bod za nalezeni potiebné hodnoty bez loveni vzorce z paméti!
8 bodi
Mégjme systém
/ 2 2\ o 4
=—y+a@+y )sm(7>
/I2 + y2
/ 2 2y o 4
y = z+ylx+y )sm(i).
Va4 y?
Graficky znazornéte feSeni a u téch periodickych rozhodnéte o jejich stabilité.
Pozndmka: Bez Gjmy na obecnosti predpokladejme, ze prava strana je v poc¢atku rovna nule.
7 bodu

Uvazujte skaldrnf rovnici ' = f(z) pro spojitou funkei f se staciondrnim bodem (. Na zdkladé zndmenka f
na pravém a levém okoli xg zformulujte a dokazte postacujici podminky zarucujici stabilitu, asymptotickou
stabilitu a nestabilitu xg. Jak byste podminky formulovali v pfipadé existence f’(zg) # 07

7 bodi

Hodné stésti a dvakrdat mer!
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1.

3.A.

3.B.

Test 2

Pick either 3.A or 3.B; whichever suits your fancy.

Consider a linear system with a constant matrix A = with A € R. Compute the matrix exponential,

Al
0 A
find a general (with respect to the initial condition) form of solutions, determine stability of the origin
depending on A and sketch the phase portrait of the system for A =0 and A > 0.

Note: The most important piece of this task is the last part, the others just pave the way towards it.

10 points

. Using Hartman-Grobman’s Theorem decide about stability and sketch the phase portrait in the neighbour-

hood of the stationary point of the system

¥ =exp(2x +2y) +

T
y' = arccos(x — 23) — 5
Note: Who would remember arccos’? A bonus point for finding the required value without showing off encyclopaedic knowledge!
8 points
Consider system
. s
' = —y 4 z(2® 4+ y?) sin (7>
/2 + y2
r_ 2 2\ o 4
y = z+y(z®+y°)sin =)
Vet y
Sketch the phase portrait and establish stability of the periodic solutions.
Note: Without loss of generality assume that the right-hand side is zero at the origin.
7 points

Consider a scalar equation 2’ = f(z) for a continuous function f with a stationary point zy. Based on the
sign of f in the right and left neighbourhood of x(, formulate and prove sufficient conditions guaranteeing
stability, asymptotic stability and instability of zg. How would you formulate the conditions in case of
existence of f/(zg) # 07

7 points

I wish you good luck and measure twice, cut once!



