Dynamical Systems Exercises 1

1) Determine the fixed points of the following dynamical systems in the plane:
i)
1 = ax; — Br12e To = —YTo + 0122 for o, 3,7,6 € Rt

ii)

i’l = T2 + 5 jfg = COS(ZEI)

iii)
T, =€ +ary+5ry — 92:2:91:‘;’ for a, B € R

iv)
l"l = 21’2 — .I’% — 21’11’2 .fg = 21’1 — l’% — 21’1$2

2) Bring the coefficient matrix for each of the following linear systems into the Jordan
form. Determine the nature of their fixed points thereafter.

i)

jfl = T2 i’g = —2131 + 31’2
ii)
‘1.'1 = —21‘1 + 21‘2 .’i?g = —2.’131 + 3.’132
iii)
i’lzl’l—l'g $2:$1+3$2

3) Near the fixed points draw the local phase portraits of the following nonlinear systems.
Exploit the fact that the isoclines are trajectories which can be drawn easily. Does the

linearization theorem apply?

i)

i‘l = 12!131 - 31‘% - 41311‘2
jfg = 41’2 — I% — 2I1I2 .
ii)
ry = —l’g
. _ 4
Tog = X1+ Ty .



