ECE 486: Control Systems

Lecture 5A: Interconnection of Systems




Problem 1

A) Suppose G{(s) = == and G,(s) = . What is the

S+2 s+7°

ODE for serial connection H(s)=G,(s) G,(s)?
B) Suppose G;(s) = —= and G,(s) = —. What is the
ODE for serial connection H(s)=G,(s) G,(s)?

———————————————————————————

u(t w(t t
(t) (o) ( )> (o) y(t)
__________________________ H(s)

C) Suppose G;(s) = — and G,(s) = —=. What is the
ODE for parallel connection H(s)=G,(s) + G,(s)?




Problem 1

D) Consider the feedback system below with:
y(t) + by(t) = du(t) and u(t) = 2e(t) + 4]; e(T) dr

Obtain a model of the closed-loop from r to y with transfer
functions, and compare your answers in Matlab using the
function feedback.

Lo K(s) - > G(s) .




Solution 1A

A) Suppose G{(s) == and G,(s) = S% What is the

S+2

ODE for serial connection H(s)=G,(s) G,(s)?

___________________________




Solution 1B

B) Suppose G,(s) = % and G,(s) = —=. What is the
ODE for serial connection H(s)=G,(s) G (s)?
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Solution 1C

C) Suppose G;(s) = — and G,(s) = —. What is the ODE

S+2
for parallel connection H(s)=G,(s) + G,(s)?

---------------------------




Solution 1D

Consider the feedback system below with:
y(t) + 5y(t) = bu(t) and u(t) = 2e(t) + 4f0 T)dT

B) Obtain a model ofthe¢elosed-loop fsf/om rtoy with trans/ferzfunctions.
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ECE 486: Control Systems

Lecture 5B: Block Diagrams




Problem 2

A) Draw a block diagram for G,(s) = 2+2$ - using
integrator, summation, and gain blocks.
B) Draw a block diagram for G,(s) = 5255226 - using

integrator, summation, and gain blocks.




Solution 2A

A) Draw a block diagram for G,(s) = using

2+25 3
integrator, summation, and gain blocks.




Solution 2B

55+6

B) Draw a block diagram for G,(s) = using

s2+2s5-3
integrator, summation, and gain blocks.




ECE 486: Control Systems

Lecture 5C: State-Space Models




Solution 3

Find a state-space representation for:

yl3)(t) + 24j(t) — 4y(t) + 10y(t) = —3u(t) + 6_?1;5(7;)b
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