







































































































ECE356 CONTROL THEORY MIDTERM SUMMARY

SYSTEMFORMULATIONSI

StateVariableFarm nonlinear

this 4 is
y h Isu ixfix xn.us t

afndiregui1ibrium x ux s.t.fLx5uLTIStateVariableForm findJacobian equilibrium x 344 3nm nm

EI III a I s 1 su i If
n na

LTIInputOutputForm syaffhz.cnuDsxif3huCxu5f8uTaiy b u t Sx x x
o o

n m

RESIDUEMett.DE III I
L Fess ResestFas Sk oneof A Ssrealizations

Refugees is ifeng.ddsnn.in estfcss.cs s jn
TF

Sk is Fcb'skthpolelocation
n istheorderofthepole inquestion TIMERESPONSE BY POLES

TRANSFERFUNCTION GG Letyess Np RootsofDesicEarepolesofyess

Gas Y g Ij o

a
From I o YID fun polesyess
Format Response 1incombo ofeachpoleresponse

yes GcsUcs get impulseresp L Gas rim
XcsiGIm.it B U H ht
yes U t.fi 1 E

Gcs fromSS i
i

e T
elementwise veat L CSIA LEB a e atIct

Xlt ettx fteActDBucade fi wa yaybaeHsinwat 1H
yLt CeAtx ftCe Balede Duct poles ot

jwdJNwsughd.gg
mffimsach

Let 5 Encoso component
definition ett EA 4 o w










































































































Eigen ett AsonlyforSSmodelINTERNALSTABILITY Lyapunovstabilityeight V E I V f y resonanceicertainosainsaoutputE diagCa in DEENeat diagletitDV1
Sys stable if VXcodeR

m
i i

Vx ER nfxCf 3seafaronsteismmode

where Ect isALWAYS Sys unstable if stable Ix EIR s.t
sumofscaledTinecksE V xcos L

so i j
thing I

BIBOSTABILITY pie so AsympStable

DefaSys BIBOstable if Ecoo YfendingonxD Rex30MIGHT
f bounded act yet is bounded bestable

IfoggiestIt isfinite Note eigvalsLAB2 polesCG'D

polesGoss C OLHP ReMei 0 so BIBOInstability InternalInstability

Bibo Unstable Internalstability BiboStability
if ult sharespolewget on j axis
if pole ofGO.eejRatfiPs ROUTHALGORITHMT

input Polynacs Shan sn anas a i a s a 0

IFNALVA.LUE TtEoREM Output T FAreallroots COLAP

5yid stenoses

smqaa iif thelimitexists andisfinite 52 b b b b
s a c c a i biffaai.fi

ya polesonly EOCHP biff aan
t.ci RouthCmdiDim b sfaa aa ICONTROL SPECS 2ndOrder sign variations in1st

Tacit Elad b
ForactsIcts Ucs wa wi o will5g

Tr e timefrom10704ss VisuallyPolesofGas
Tp Iwa time'tillgbbalmox

y fora asTse w timetillyeE2ss tests
y.gg e These iovershootpeakss ya fl e otfcoscwatsiwdsincwatDJ.IN

d
















GivenTreTrdTsEId ose 0sd TF INTERCONNECTION
wn

I spa Eab Lcf abt a lad lad Y lya.a.ie
a fam uf.fijoj y Y
Sss m na.FIjgy1yI7I.aFEosFcoscos5

µ
angleofcarecosyes


