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Today:

[manteleto=,t)
Atool (method, technique) for studying
stability proporties of52 =0 for
jc =f(x) [wi f(x) =0I where
Jacobian oflinearization around ozo

(A =(x
-
) haske-vaduys on juraxis

xit) -It
m-K e-vobues in LHDD



a jIn(i)A))
A =s)

=0I source of
trackeasa

Latinatoncessive: Weare
crohel

Lasttime:coovolizate transformation

xH) =ieeeeeeeeI
brings our system i =f(x) to: ②



Hegete
WHEIR"; EIA -12

-K

3 RefrilAn)) =0;i=1,...,k
Re(rj(A2) =0;j =1, . . .,ex"ing"nonlinear tevens ·

=0;is,
# : Thereisintheot-

Manifold
-

the zero es. Point s.t.

a)h(0) =0;4(z =0



Invariance:z10) =2(210) =>
z17 =h)(1) for all t =0

Orisameticset-

--

-disposal
y =A12 +22(3)): subsystem
then 5 = 0 is an scally
ble/ble) eq. pointof
x =f(x); xt) =1R

2 st+112
"

k =e ④



Remaining taslas;
·Characterization ofitmanifold in
Her variable: I ↓

W11: =z(t) - h(y(t)) W10) =0 => WIt) =0 for

i.e. WIt) =0 =>t= =

↳ on the invariant!.y meanifold (z =h(y))

-geluche(12 +8,113,

esei



Challenge:We have to solve this es. to find
-

h(x) [HARD]
EX: n =2; k =1; 21t)t1)2; zit17112; aisostact

parameter
y =0.y +y.z A, =0;A2 = - 1

z =- z +a.yz); g,12,z) =y-z;92)2,z) =a.y*

ay.[2.ei↳seeane
Difficulttosolve for (4)!!!

⑥



steelseee
④

of

(=2+-+)+..
-FreeD



substitute h

↳,024::kz =a0(24)::h =0

substitution of express is into

↳
ygine5+01e⑧



Local stabilityproperties of C=0
determine long y =Dy

944
a
x
=i =0 is locally Asymptotically

Stable(CAS)
970 =) 5=0 is UNSTABLE

#:For a =0:

j =y.z

Cz =- z +0.y2 =7E =-zet
-.ert.y:Time-varyingy

Lingar system ⑲



An

ace & Uniqueness ofsolutions

x =f(x4t): time-varying bondiness
system

IFLimeac sase: jc =A)6

[aij(t)]n
xm

Q:Whatline offunctions digits would
allow is to conclude existence &
unineness of solutions?
=A =cobstmxy matrix

S

x(t) =e At.610) =0
unique solution ⑩


