|_ecture 12

L inear Saﬁﬁms 101612

ozl Hime -
Model condiions for stebility of
iy = Axey . @
1y Re (dy <o for ol =,
= (% shable

hmb}a’ﬁon - ol ha'ecfof{ég bowndeo\ a;\o\ Camf&ga 5 gm)
ay T—= oo (WM'% r.aﬁ’l')
2.) —maa i st Qﬁ—(ﬁ(‘)>0

ol

Re (H:)= 0 w/mw/ﬁp@'cg 2.2

Mdﬁ. &O(L an ﬁl\(; A (o) 5‘!‘ )= CA‘EL(O)
hecomes untounded @y + —y oo




5) KC—(ﬂ;) {0 and "’E\Lre, oue. thplg e-valuwty on d'@-oqg:\,
= ® s nwg(r\a}j stable_

M .ol ’rr@‘edoﬁes o bounded for ol\ ‘)?jme

* Dhobiby o equilibrivn cas ¢
éc;f(m (Y

X oidan ep. 0 f Lshes -0

\Y\ \‘.W Cone. : AF)(’;: O (u)e \ookf@fﬂ\e NU\\SPXCQ Cﬂi}‘) |
=0 wnique. e .o,
b
cet(Ay £ O (ie. A doewt howe an
Ovaluey A the 09"'\

\L def »A =0 > ]Y UL"(A) ol@f@fmmes o~ [Joh’l“s 9’{ ﬂ/éMf
5&5“—@“ ( there are oo mmg %Eﬂem)

In nonl mear Cone. ( nonli '\W‘bab%'h\ ‘“\(er, e Mg UFUW\-@




K D o unique e

— y %
X W= N
Ex-
fou: >

_ _3 _ .
fGn=0 = =0 = A=0 » wunique_ e

2.) M\»Ucip\e, 6{—’.
% =X (%)

E(x):—. A(AV) =7 E(_’)_U'—'-O = A (x-VN=0

2_€9. poits :i-\:"O
(2 4 prints) g

D) \r\ﬁ'niteé ﬂ\%

—

xZ X (= —
- =7 ‘f(xn)(,z) = X’X’;\; \kox = ’x,ie "~
"X-;. .

. o 5 0

2

%o_’; araai(e,n, g :
(;)—(17—{-;_) = ((‘%’H\Mg} 03




We’ll omume that =0 iy an eq. poitt o i'{bq
6\*(3@%1*\9)5 XA O devey i(?q—_—-o
\M‘Y‘oe\uc.e, o J\mﬁg cgﬁ caof&.\'{\c&\'es : Z= ')(:'77.

(Ztey= Lity-L)

Ze r )~ T = EC’M'WZ‘ =£<*)£m
| Oy R

In =z Coordinotes, - .Z';f(zﬂr"i.)
EC\ 6)Dif\+5 3’\\/&. : )ﬁ(i,‘_is =0

Nof@l OINCL ﬁ(z);o = f(om’c)—;o

| | y

—

=z

——

= Z=0 |5an eq. fofn‘f in Z-coordirotes,




x ‘v\i)ﬁo\\ conduliion PMTMthlm) a»% ‘me\ Q-F.

ky/

6'2100‘“_\_ - this ep. in %amp'\‘o‘\‘icﬂaﬁ\‘u\o\e_

ﬁ\ eq portl wnsteble

no notien { a\elam\ stedoi lijra heve .

=0 is (\o@b) %am'{DTOHCA(\J stoble

§

) Jorany €30 Jthere is o Jva (5,.€€)
Swchthet

ll’)((o)ll <5‘ = || ")) {E fmr l t
(M x(r7h) (R -7 1Y
hormqY o Yechor »(o)

Eudidean nom : | (b)] = 1[ Lo+ -+ xf&?




A, L0
A

Gy,

\\é i S

el condu{nom
2

,£or a\\ 'ﬁfmc_§ f we +
e f ve vhat odhin the ball e
never go oud of the ball mdx%/:& 9

2
Y There i< );>c> such Hhal

{_—»aﬂ

Nl <5, = Vol ——

(bm L xerd =O)

b—-r?a

Y

lm‘cbr‘(’w\f |
! (N *+ (2 = lom\\a @an\(f\‘d\‘\'&% ARy
(D + (2) (woith 5
M/ bu¥ . =?al°lm“5 %Fm%mk
o (><) = stble (h\‘ﬂ\ﬁﬁ@g\&{ L;a[amn
9<)’ bul (.7_)/ = a#mc?‘/i/& "



A Y/ Z-0
/?ﬁii\\ _AB) (2% = Fede inthe. Zng.
&  Lyppreer
(lodnar %yshajg stable |

(,oﬂf%fbmug /@r\ec\,r}%s‘fem s n\ws‘aimé\J Stedde_

)-[% )]

* d\e’fermw\wg durect ion czE OAYDIIR -
A X=Xy

70 = 4
@§\ ~ « can find f,?:r 3

7 ar
&y xuz)—H\La e boll we waill &\@aah x&} InSvole__

the ball f the_ e kel lmsmcxcmg)g
ol oy .

7ole)
3-10000
(P
\4/ i X, (6

wTadle 7



>0 = H<O = XV
X0 F APO = KA

\oc»% % D\ob% oﬁadmff“oﬁ@&g

D"" ade_



