Mn lpouuika Avvauika Zuotniuata

Aocknon A4

To oUotnua Tou Lorenz meplypddetal amo TG SLadopLkeg EELOWOELG

x=0(y—X)
y=rx—y—-cxz
z=dxy-bz

Xpnotpormoleiote TI¢ TIHES b=8/3 0=10 kat c=d=0.

o) ETUALETE LA TN yLa ToV oUVTEAEOTH 1 oto Stdotnpa [4,20], apXLlkEG GUVONKEC (Xo, Yo, Zo) LE
TIHEG oTo Sldotnua (-5,5) kal OAOKANPWOTE TO CUOTNHA. IXESLAOTE TNV €EEALEN TWV SUVALLKWY
petaBAntwv x(t), y(t), z(t) yia tmax=10 KaBw¢ Kot TN Aotk KapmuAn oto xwpo dacswv Oxyz.

B) EmavadBete to epwtnua (o) aAld B€tovtag b=8/3 0=10 kai c=d=1, r €[4,20]

v) EmavaAdBete to mopandvw spwtnua yia b=8/3 0=10, c=d=1, r=30 aA A yL0 XPOVO tmax=100.

Exercise A4

The Lorenz system is described by the differential equations

X=0(y—X)
Yy=IrX—Yy—-CXz
z=dxy-bz

Use the parameter values b=8/3 0=10 and c=d=0.

a) Choose a value of r in the interval [4,20] and initial conditions (Xo, Yo, o) with values in the
interval (-5,5) and integrate the system to obtain its solution. Plot the evolution of the
dynamical variables x,y,z for tma=10 and the phase space trajectory in the space Oxyz.

b) Answer the same question as above by setting now b=8/3 0=10 and c=d=1, r €[4,20]

c) The same for b=8/3 0=10, c=d=1, r=30 but for tmax=100.



