e (7.4.2) Dynamic Response from the State Equations
1. Taking a LT of

we obtain
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2. (Example 7.11) Find the TF of the following SS system

—7 —12 1
A= B = C:{l 2} D=0
1 0 0
First
7 12 1 —12
sl — A= s+ (SI—A)_lz 5
1 ST +12 |1 547
Second
G(s)=C(sI —A)'B+D
B 1 [1 2} s —12 1 B s+ 2
82475412 1 s+7| lo| s2+7s+12
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ol

y=Czx+ Du

T = Az + Bu

yy (Cladj(sI — A)|B + det(s] — A)D)

B det(sl —

]B+D

det(sl — A)

ladj(s] — A)

G(s)

| (eigenvalue)?} 17-5-H € (eigenvector)

A0l 1.8

(Ml —A)p; =0

= Aipi

Ap;
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¢) (Example) T+ A|AR10] EAMAAL 3, 1.6, 1HWES Zofa)?

1 -1 1
Tr = T+ U
0 —1 1
B Ly
—1 1
det(sT — A) = ||” —(s—1)(s+1)=0
0 s+1
- /\]—/—\—%l %) 81,2 17_1
- _J__I—?ri], Al =1 and )\2 =—1
- _—ﬂ.—[(—),—ﬁle:I ()\1] — A)pl =0 and ()\2] — A)pg =0
0 1] [pu]| o]
(MI—A)p1 =0 Py _ pun =1 (arbitrary) and p;x=0
0 2_ | D12 | _0_
-2 1| [pu]| [0
(A2 — A)py =0 = par=1 and pyp =2
0 0f [po2] 0]

ol -

A prpeol MR d HEE B AgHEvE E 5 k. AgHEE 93 Hnull space)
& 25k basis HE F SPHE ztod "o ohA] ©oiA uniquestA| eftt.
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4. Poles and Zeros from SS representation

a) If the pole-zero cancellation does not happen, the poles s = p;, can be found from the
following characteristic equation:

det(sl — A) =0
b) We can also determine the transmission zeros s = z; from the zero polynomial:

sl —A —B
C D

det

¢) Thus the TF can be found as an another form as follows:

s —A —-B
C D
det(sl — A)

det

G(s) =
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5. (Example 7.12) Find the zeros of the following system?

—7 —12 1
B —
1 o] [0

The transmission zeros are obtained from the following zero polynomial:

A= 0:[1 2] D=0

sl —A —B
C D

det

6. (Example 7.13)
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