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a-)For" t+he Lorengz fl;w{»(ohsJ Show +het +he charactenistic e,wﬁon for

the e;?cn;mh)ﬁ 0¥ Hne Jacob an mat+rix at Ct C is
A4 t1) D+ (reo)b) +2b0(r-1) =0,

So\v-l-;on:

Twe Lorenz Cquaxions are 7ivcn lo/'-
E = rly -X)
X:: Y‘X—/‘Xz
2= Ay-v&
Therebre ot e Fned poior €= WS/ 27) the Tacowion 1s piven lope!

H)=(-0 o~ 0
-2 -\ —x*)
7* x& N b

= det (Z\T-T) = LTI NB)+x>7) + 7~ €080 b) + x4
Cmsu&um-\/} Hhe Churactesishic € guakion 13 9lye b, !
M) (A DAt o +x*) 0 ( 2R - FA—rh+2h + X)) =
= X (oA H (b )N teN F O Lh i )N 0 Cbex™)
F 2 A~ orh-rrh + g p 2 a0 =0

3 2 (S 1
= A T e DAt (b4 X b ) e 2 o WA (b ex®) S +0- b2
+0rx /*:. O.

Svb Sdviag tht Valves of x“;y’; 2Z¥ we have +Wat

N+ Lt e X (b hre=b 7k +F" +0r-0 -0 )A+0b + br-0 b ~7rb
Yobr-ob +sbr-ck = O

= \° F O+ )N+ (re) b+ 20b(r-1) =0,

b.) By sceking Solutlons of +he o AZdw, where wER, show +har

Yhert 15 4 pair of pure ;M;;ﬂ.../ eipenvelves When P=ry=p((ftetl)
Exrlq.v: wh/ we need b asSume >+, ok
SOIU“'\\OV\-

\._c-l--l-?h}. X =iw we have that
-y
W= (o v ) w Sy (e ) Vw F Lo b r-\)=0

= w =r+r)b  and (b)) wi= Lo-bir-\)

= (e ) (na)b= 20 ) [—)) == r= (2R,



C.) Find the thied ﬂ]cvwalue.
Sglu-l-}on:
D‘-Via“n}, we  have @4"'
A+t mm DI rr o) b+ 20k (r-) )
AN+ . XN+ wh

(b)) A ir+r) bA-w I N+ 20k Cr-1)
LotbeDXy oA+ (rrev)
O

= AHLvrbe )= 0
= A= -(rrbH)

|
#9. 2.4

Shew that +he Z-axis TS an invaviant line fvr Hne Loren C‘lva+ibns.
S"'rﬁse Y\oJfo:D Then Hae Solotion To He Lb‘ﬂn?. Cyvationd witHh ;'\‘l'H‘-l
Con ditlons  XLO)=K, 7 (0)=), Z(o)= &, satsfies )

X($=0

7 (#)=0

Z(£)=2Z. ¢

#9.9.§ |

CDV\SEJCY‘ +he -S:b"pw‘ll\;f '5),5.‘,(,‘.. P P'hr coomliha-i-c.}
r=ri-r)
b=|

Let D be +he disk X"r°=1,

bt

a\) IS D an \II\VGH‘an‘f' set,
Svl\H—&vn :

Yes.

V) Does D atvract an opm' set o€ \ntral Condirions.(
dolu Hou !
Yes.

) s ) an attracsor’
Su\vh’m '

No, i+ V3 ne+ & mminimal s e+,



d) Repya— Par+ C For Yhe Gircle X"yz-f—l\

Sulu"“;""‘ :

\ 2
YU ;1S basia ot artraction 1s all of RS

¥4 w2

C—“—A‘

CDV\S:der +he qu
Ky, ZE Lxn, 053, =)
Z'an yzsxné

all £iy.4 Priats and class:

b) FLg

So\v&@on .

5, +nere Shb:\.‘y
Fixed poinrs are X=0, 7 whiew are bath unsiaye
C.)S'lww Fhor the Mip has a

5 - P&Ho{—-l ork
vutrien,

s Stable eofp vns$tulble

Pericd weorp \ ;
WOrrespond 1 Liged Poiuts of e wmup Jrephed below!
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RSt an u‘n(—\\,,.‘n womber o4 er.
uns+able. P
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