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- Assume the Feedback sys is well- defined :

for every input uncle C-be ,
there exists well-defined output
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- Question : is the overall sys -1 -stable ?



Sinetlogainthm :

- Feedback connection is finite - gain 2. stable
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Examples:

L-←
- U

, Y are scalar

- It , is L- stable with gain r

- 724 is static feedback cmemrregkss
fume

. )
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¥

- Bj small - gain them, the overall sys is 2.stable

if 4 has gain smaller than f-
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sector condition!



Passivity:

stored energy ← energy inflow
-

dissipative system .

Examine ; cpendelum with torque)
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→ Passive

⇒ Icm ⇐ *a system
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rate of energy rate of energy input
stored

torque ✗ angular velocity



Examples ; & electrical esircuit)
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Definition :
The system

I zfcx.ie )

Y-hcx.ae) garage
function

is passive if 3- a function Va) St . 11447,0
-

and positive
semi-definiteinn taiy ** u

-
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Moreover , it is said to be

① lossless if
I - uty

② input strictly passive if

Ñfuy - Utkal and utkal ☒ o Hu-10
③ output strictly passive if

I six - 4%41 and 4%41 > o 4-yes

⑨ strictly passive if
I EUTY - Wai and Way > o it ✗to



Etampe :

① Pendulum

¥ - my - bx?
- ay - by2 → output

strictly passive
if b - o -> lossless

③ I - - a- ✗ + u

y - ✗

take 11cm -1-2×2
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_y,
strictly passive
also output strictly passive



③ memory less
functions ( no state)

y - Mcu)

-
in this case 11--0

- passive if UTY 30
I
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if u and Y are scalar
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more generally ,

-
h belongs to sector [ki.kz] if
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•

if he [ K , , •7 , then input strict passive

uy - reheat 7 Kivi

- if he [ o , Kif , Den output strict passive

my - uncut 3¥ him -¥42

- The sector definition can be extended to
vector case Csec pp. 232)



Example:

as i - u

g-has
"→→y

where he [ o, o]

- let 11cm - [hczsdz
→ itch -hcx) u - gu → lossless
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Vase f.
✗
hoods

⇒ icx) e haha - ✗ hcx)

⇐ Yu - ✗has → strictly
passive


