Reste tlohy na Hopfovu bifurkaci.
3. Ukazte, ze systém
o= flz,y), ¥ =gy
pti polarnich soutadnicich x = r cos ¢, y = rsin ¢ prechézi na
r" = cosp f(rcos,rsin ) + sin  g(rcos ¢, rsin @)
r¢' = —sing f(rcosp,rsinp) + cos p g(r cos , rsin @)

4. Ukazte pomoci polarnich soutadnic, ze pro p blizka 0 se u systému

o' =px —y+ f(z,y)

y =z+py+g(zy)
objevi v okoli bodu (0, 0) netrivialni periodické feseni. Nakreslete bifurkac¢ni
diagram pro (r, u). — Porovnejte s patfi¢nymi vétami o Hopfové bifurkaci.

(2)
f(x,y) = x/a? +y?

g(z,y) = yv/ 22 + y?

f(x,y) = —y/ 22 + y?

9(z,y) = v/2% + y?

g(z,y) = —y(@® + %)

5. Ukazte existenci Hopfovy bifurkace v bodé (x,y, ) = (0,0,0) pro dané
systémy. VySetiete stabilitu pocatku a periodickych feSeni.
(a) ' = —pz —y, ¥ =z +y°
(b) 2" + (') — px’ + =0
¢) @ = px+y+pr? -2t —xy? y = —x+ 9>
d) o =y—a3 ¢ = —x+ uy — 2%y
)
)
)

Scosw, y = —x + puy

() =pr+y—=x
(f) 2’ =y—22% ¢ = —z+ py — 2*(1 + y)

(g) 2’ = —pr +y+2°, y = —x 4 2% — ya?
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