‘books, lecture notes, or (your own) notes is not allowed.
rs need to Ee_::'acqompa.nied with an explanation or calculation.

(6 + 10 + 6 = 22 points)

model rifz-'ﬁbp.ulatign_ dynamics given by

1(t) = (B — F(z(t)z1(t),
)= (8- Fa)w0),
E : 3(t) = (Bs — F(z(t))za(t),
3 denote the populations of three species and z = [z, 22 73]T. Here,
F(z) = a1z + aom2 + 373,

_denotes the total burden on the environment and §; > 0,
tural growth rates for each species. They are assumed to satisfy

Bl > 182> ﬁS')‘ 0.

‘= 0, show that any other equilibrium point is necessarily

(18 points)




(4 4 4 + 10 + 10 = 28 points)

the linear system

i+ Bu) bl ;

) =Ca(t) e [6 —1]‘ = [1] A
€R?, u(t) € R™, and y(t) € R».

: the transfer function of the system.

) Werif)ntha.t the system is observable.

nonsingular matrix 7" and real numbers «y, ay such that

rar- = (92| cp-rojoq).
1 as

atrix T' from (c) to design a stable state observer

&(t) = AE(t) + Bu(t) + G (y(t) - CE(t))
the resulting error dynamics satisfics 7(A - GC) = (-2,-3}.

(14 4+ 8 = 22 points)

(10 points free)



