Homc wor k. ¥

#52.1
Consider +he 5ystem
X="¥x-y
y=2x+y

O.) Write +he S)ISHM ﬁ'—"-A;(; Show that the choracterise,; \ p
)\2“5)“‘6 ‘ h A ¢ Fll/nam-al (s
; and £i+d  +he enicv\vﬂuc: and Cu)-cn Vecdeors, of A.

Solvt+ion.
C\car‘/‘)n

=4 —\)32,
2. |\
The d\araucr}s-h‘c Pol/nomlal p) ?‘sz)vm by
(N =det [ 1A . =X -9\+6.

=i (V1 Y0
The C\‘/mv-.\vcs Sﬂis-lyf

PO =X -0+ =0 -3)\-2)=06
Which ‘mPl:e; +har M=, T2 are ¥we Ci;cv\\m|ue,§,T"\L e?)euua»ors
are.  Selvpions of the €quation

('>\|’?‘I-A)X\,:—- O.




b) F?nql the r-\em\ selvtion ot the S/:H:vm

50\0“"‘""‘0

FVU\M | near ;“' Follows Hhat

s =e, () rae()

) (,\a557l7 He Fixed pent at +he ori)‘m.
Solution ! "

Jinee Lbﬂ. ei}mvalues are pesi+ive the or:;in 1S an uns+eble F:xeel
PO‘m'\". -

d-) Selve +the Syitem Svhjeer to dwe nitial condivion (X'J/'):B/q’)'
SQLv-HDn: |

SC*”*“"] =0 we 9¢+ the mateix ¢qvation
(\ \)( o=l
v )le )T
(Cl ): 2 -\ h)
¢, -\ |
(5=(;
L "'( |)
Therefore, +he Solution corve i‘s,}wn vy
YA\ — S+ 2
?yl*)) AR

=5
=



H52.13
The wmotion of a dam,m) harwmonic oscillateor is desctibed by m¥tbkakx=(

Where b 0.
a,) Rewri4¢ dhe c%vaHM as a two-dimenslons [inean system.
Solu‘\"iov\:
Se'\'-\-\r\;, V=X we have +he sysiem)
\n:'/:: - bveicx
X=V.

b,)C\ass‘.-(/.-‘:\er points at the ori7‘m and sketeh the phase portrait

Salvh‘ on,

The only Fixed Po" + 1s V=0
\ (14} — J x: Oo I-P we ‘ + - b
P=Ki then the matrix foe Hs SyStem 1S et X= Yo and

)=(72)(%)-

Th e }7“& Valves Sq-l-isﬁr

>‘1 X
T}\C!:L-Foﬂg
3, B2 r\-‘o(.t\‘o( -4YB ’

Note +hat T4
Yo “cansilyi’ 1% 'v(."HS>0 Yhen \’d~‘f’3 ?O(‘Thcre fore we have Yheee cases

i I§ o(z_.ﬂg>o the srlga 15 @ Steble wode. The noll-clines aye 5t mply
V:‘D ahd V=- /Q(Xo(N_'L real veed to draw C%env«fprg

v

-




7. 1-9 o(z.-."n; +hen +theve s aul/ one ei;,ln\fttftf‘ and ve have
Qa dt’lhlr&}( 944 ble 7\04&?

\Z r»

L Wi ey Mok Coprect
% I-Y- oL 4"\3 -H\:n wcv heve a  Stable srw\

C) How do your e svl+s T‘C\ak to Stundard netions p¢ ovcrdabpedj
Chhchlbl dan’uJ and V'\'l"'ddinped v‘bm{-.ms

SO'U"'\OY\C

CﬁSc ﬁ, Y Ovcrlompeﬂ CRSE -1 \S CV‘\‘\"U(y Jampul and cese 3 s
U“d(’f‘dﬁhrcd



$£5.3. 4

Analyze R=aR+bT, T=-bR-ad.
Solvtion. :

T marnix Notation we have that
(%):( ab\/R
b-a/\ T
Tht Ch;v‘lc(«l—eris')'\"( ?bl/nvm-‘a' 1S )QVM b)o‘
.5 +(b°‘-q’">::|>(>\).

T‘\NC .(:DNJ Yhe elsemvalves are ;.;\Nn b)fl
A=},

Case 4.
b N L T T Drigin V3 @ sadd e psiat. Lets cdraw a phase
Perrrat n s case , The well-clines are Jiven by

3.: ‘%R (P:=o);

Ih t+his case € ¥wer b—u\?(-\— -FA\\S v Romco while he d(:ya\srs orn Rimeo
FV5 n love wiyn her whilt She dcs’“‘ses him.



Case 2.
4
13 al<b t+he orgin '3 a fincar centir.
A F

boes =

hate.



¥(.1.12

A S/SHW\ has CXQC'\"}' two £ixed PO‘W\“"S bo-l—k of which are Saddles.

) Ske+ch a phase portrait in which there 15 @ Sinple trojecton
Comnecting the saddles. |

Jolvtion .
7

S

0

b) dke+cl a Phasc
Saddle,

So\v‘l-; bV\:

Porh‘a'-i’ W which there 15 no w{cﬁy that- Connects +he

L

v

g0 7%



#6.22

Cons?dev the System )Er:/,)':—)(-!-(\*xl-yk)/

ax LC" p be +he open disk )(liyl<‘1'. Ver,
+he ‘yppﬂcsis of ¥ ChiStenct
So‘u'Hon:

e Sy Cquting ape Pelromials 55 1., ob Vicur by satisfy the hypethesss
oF the theore m.

‘F/ thet +Hhe Sys+em  Saristics
and Unigven €s§ tHheorem.

l9> B)l Subs+§+v+:on, Show Hua X(#)=

Sialt), 7 ()=Cos(4) is an exact Solotse.
So\u'HoV\:

X(4)= coslf):)//d

ylH)=-s: M=-5n 1) +(\ = Sin C*)l—u.sli)k)cos (#)==x(4)H |- ;(;)‘—7(1)‘)7(.
C‘) Consider a SOWVHOM Witk et Condition X(D)=

_yzj (I)) aisad 00 EXP'h:m WL‘/V
Yhas Salubien ewgse Jaristy x(t)l:.y(tfk\. 4

Sb]v-!—QDn:
Frb"‘ Y'”’S a\ Gh“ 5) W Bllews Yhat x(l)z{-}/[,{»)l(.l or solvﬁovns
W L6l Yo} umigue,



