
From last exercise :
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← Corresponds to 3,3 from ex / 0
We ( it's the same calculation)



How do I draw DM?

} GM

PM {



1. For a P- controller , ( ( s )
= Kc

⇒ Lls ) = Kcé
"

,
then by

14 = Kc

LL = - w⊖

From bode stability condition , oscillations occur if /Llwjll ≥ 1 at wise.

as klwj ) / = Kc H w
,
Then we get percistant oscillations for 14=1

To calculate the period : Pu = 2-1
W180

LL (jw , so ) = 180
= - IT

⇒ - W
,

= - TI

WI 80 = ¥
Then Pu = 2¥, = 28

2. For pure I
- control

Lls ) = ¥ e-%

Kljwll = 1¥ ,

LL ljw) = - arctan (a)
- Wo = -¥ -

wow
180

:
- ¥2 - W, go⊖ = - IT => Wigg = ¥

At instability limit . w= Win . Pu = ¥25 = 40



1. Controller transfer function for PI : ( ( s ) = Kit's -11
TIS

5114C :

kite - ¥+0
.

D= min (7,410-+44)

We have k --1
, 8=1 ,

7=2

Tc =L
,
Kc =L

,
¥-2

⇒
To =3

,
Kc = 015 , ¥-2

Then
, Te

--1,4 Is) =
2s + I

⇒ L
, (g) = Cig = 2¥ . 22¥ = %! = 0,5 .%

2s

Tc =3
,
Cats) = 0,5 . 22¥ ⇒ ↳ ( s) = 0,25 . éˢ

2.
,
3. are on next page .
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4. From the plots

Ted Tc =3

We 0,5 0125

WHO 1,57 1,57

/ Lljwisoll 0,318 01159

KLIJWJI -119 -104

Then
, using the expressions from problem 1

Til Tc=3

GM 3,14 6,28

PM 61,4 75,7

DM 2,14 5,28



5) Simulating the responses


