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Problem 1:
Determine an observable canonical form realization (in minimal order) for discrete-time system

ky(k +3) + cosky(k +2) + k2y(k) = e  u(k +3) + (k + Du(k +1) +e “u(k).
Notice that gain block maybe k dependent. Show the simulation diagram and its corresponding
state space representation.
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Problem 2:

Given
éﬁll (t) a12 (t) l:l
Alt) = & 0,
W=g,© a,mf
show that

detF (1, ) = expf)(au, (1) +au (D)t &,
where ™ (t’t%t = AGF (t,t,) and F (t,,t,) = 1.

(hint: begin with %detF (t,t)) )
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Problem 3:
For agiven matrix

d 10 - 0 Ou
& a
go I 1 .. 0 0j
A T A
=€ u,
& 00 - 1 0
€ 00 .- | 00
0 00 - 01§
find InA (i.e., | >0).
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Problem 4:
Consider the matrix

éo0 1 0 -+ 0
é f
& 0 0 1 -« 0 i
A:@ . : : - : l;|
e u
g0 0 0~ 1y
8_ a, -a,; -a,, - - alH

Show that the characteristic polynomial of A is

D(I)=det(Il1- A)=1"+a, " +a,l"*+-+a .| +a,.
If | ,isan eigenvalueof A (i.e, D(I ) =0), showthat [1 1, 1% - I7}] isan eigenvector
associated with | .
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Problem 5:
Let

01 1u
a
10 Oa
01 -1
00 1§
Find e® (hint: using Inverse L aplace transform).
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