O fferences Bedween Lineow andk Novlinear -

Re call Hraf aiﬂton&w ODE s M ﬂfm [g/:f(hg) ral
2 X s ‘(neax if 1015 \\TY\GCEY (na_.,

S KB oy Jinear of £ s nealineorv 8 -

st
'ﬂ\eovie—:«_}_f_/_' C@w;\‘o(@/ Hm [l‘new A OYanV W

%ﬁf T pmY =80, A=y @

f( Hn( C\MC/I»\'Uns ,0 Md 3 ave CM‘\\"\GUS 6N an epen ‘V\\QJ/\/J
<< +ep co.«#qivd:j Yo | Hhea then exi3t W\\?Ut Concbvon

’ =a() YL add saksfi R
Do B ek sebifi S TRV VI el sadifies el |

Fom Y. 240 we obsevie Thal for a aven \V¢P it has anlUL(OV\
MD ;‘ 3 Ov\’\\j cwe 30\,«)\‘\\0\/\ (QK\E‘-GV\(Q OMJ um‘?(lends)o“f 50(\)“(0.»\

exils for crny b E(x,B); includibg phe inthied point batos in which

P axd (j ase con Haous - jP(’) G/S
F"/O_O__:E-' Exileace = 9(-}):/—}(—;) [f/'““) 3({)0&\&] , M0=C

his s He gwemj soidl"b“% prh‘cf\»\j def\\npj-

+
+
N X \ 4..rf’(
Do)=Y, = a(Jr)—/—"—(;-)-)ZJ:/‘N)gH)J\‘ +;q ,/m)aE‘%

'™ P\‘% HM(,/ /«l 5 Non 2evC Ccoon .\M‘\,, oS C}\/V\C L‘CM
\ Jpwd y s o
O‘MCO ymove oves AU = € P Js P‘S COV’\{f{QI‘QA'\\\QJ)‘Q . —ﬂ\e (on(nﬂv\lu) I"‘d O(‘}{ C'ML‘

S el ek Mg iy inlearble. .,

Un i?:vw*s; =

"1\& C@ﬂ’w‘v\vl‘ld 0( f

Theorem 2.4.2: C@MS;CQ(,V H‘ TYP : : \VP :
- dy s hnénr
5 = £ (& ) 5(‘,‘0) = Do . E];,Jf:\.».m,«
§ open
ff H‘C ﬁmcl;oy,s -C MO’ r§_£ ov'¢ CCM'L\'V\M \h Ssowe T';’tc‘emg(f

D
Glb) éQ(,K)X(x,S) Qo.,.’.o“\,\i% H\( Po;n(‘ “’o/go)/ Hnezh in Some "h)l'ei’\/qj
(4,- h -}.,,,A) C (x,8) there s o wnigue soly Mon 4= B(4) 5«#;‘5(\‘9@ :




: o e “
?LMOR ﬂ“‘" Ihe w”"“""? of f and %; tn Th 242

is egu'v%bud \e w”knwb of P ok 9 i Th 2.4\
'{:(h‘ﬁ) = -—(’(\‘)\3 x o+

) and %:,\D(H

\ o Hiere § no
* Tl"'( ‘)YOC’( 0'{ T‘L\ TR s Mere B FF\\C”‘ l’ he (s e s
expreseion fv the 30,4194@* SO\U\—\‘UV\ .

2-4.T

Seo l» i’O 3uann{(& H‘(
h oo ' Th e T ave su((\f\ev\
lhe CQM(,O(/)U»; s'-w(}\ec‘ tn

‘ nbewal ohetcdm
e"“d«w«ue 0(. Okb‘m‘7ut éo[p,—{op, of Me \WP ) 1 Some Intew

hot fhey are ne | Hecesso.va. Tt\“-/“ 'S The cc;whmu”*"g 0( F ensures
)‘11-2, :(/X\‘f‘}%ft— (bu” vlo‘}‘ UV\\\?U%MCE{S 2‘_3_(_\___?“

o Ihear
WtV Y 4 = L\Xz LA(D =2
gxovﬁlple ﬁ&\\f{ e WO X3 f:’\é' I><
- J?a dg z\ns\ 2w« L2 o
- i 5 | h X
3«-%\3:\\\( /—{(x): e - e =€ - M x

é»(x.) = )('z Y _}(‘1

ads s QAP\\E\PL SO\UL\‘GV‘ W

® ‘F'\‘\.\J an ttevved iw
We e Th 2-4.\

-

u}'\\‘cl« He Wp abow has RU*‘\:gut Sa

\UL\‘M—.-
F PO 2 and 900 2y
= F) C@w\\\l\'\c‘ﬂ-& Q’.»aM X lpu“
= P(X) S (e;vy\\w\’\ovs C‘M‘D ;U\y X <o ov XN o WQ (\q\@ydckx
k o N AW\ A ’
>0 ¢ Le,\\»\; e Wnled 90\“\* =4 KN Juara, oo
=X
1’\"\t WY abeye he quvn\}w Solulkye., ©n ¥ \ulew,
B\ n b 2 N (0/60)
a Y)~ w o .3: , X > o
L T 7 ‘
fﬁ__ﬁﬂl( Af/’g) Th 247 o Hre W4 éa: - 2xlv Yy + 2 @ Jcoy=z ~\ ”“'lltﬂ\/
dX z2(g-1) ™,
(2 10(!( ) 3x 4 yx 2 P W3y =) d o
,\j by -.\_*L_ = 2 6‘1
(Y -1) > Py T 'ZL’Z *‘“‘):z MOP:QT
9~
oF eueyucese
"p C’MJ —as owe C@V\\*\\'\Gvs

7’ QXCQP.}

%) )'1\( l\lb\e

3 = a vy SJ:t“ " P
fnsome '\‘5‘ é é%
L&Mjlt 0.1904.* (O/\') Oy M/”’1'.Q)\ @
n/Lv‘V\VOUS (184 (o'rg es i} Joer vo f Cors e 9:\"91\'\2"1&5\ ~"\3“ hg

we Caun coyw Cun OPQA ec
e Co

e wp

-



Reced]  the solohion Yy = 1=\ 0tax ey, X3 -2

(b)

*S’“N’os& now YHle)=\ = the i""“‘\“‘l P""""\ hew leg on My

lene Y=\ vhere Foand 58-;:— e nof  combivens = ho YechSI(

Can Ve (Qfaw‘n = Th T Ho+ ScJ't‘s (\\f’(l.

=) 32' ™= x3{—'7.x?'t—2->< rC 3;2\ =) c= -\
The solubion exish 9ot X3 2 an x>0
/
\')l)". a?“ 'S ho} Unf?u‘{‘

, L
Exwmelt, Co‘m;;‘&w Yhe \VP Y= 3_3 , Y(o)zo , Tz o .

ﬁp@ Th 2.y }e }‘h,\s VP wmd colve e Problgm.

L
F(“&): 9_2 is Coﬂ'L\‘V\bL)-LS w‘(j V"\Q/"L
NG % - N
%% = '3L & is he" C\’DV\(*\\’\()US when g=e© s"“}"\“"H poind
=N Y does  wol 2ply e Mis problem.

¥* U‘;f\fa 'Re;\mo.r\g LML ‘::> T\e towl*lln ui'/a o'f 1[ Jc)-‘j Cmsuv ¢

Hm QXCSLQM‘-O 0( go(d\r,\\ohs bu}

hot el LM\\’,U-CM"/SS .

-\ },
ég d?-a:cll' = %93: {xc = Ylo)z© D Czo0
2 % 4
ra _ 2 . - . 2 :
@g:t(-;—z‘) .—>a.—(3f> , 0= (si)
ave all soluhons  fe B,

Zxa-mpk‘- Solve Hie \WUP g = at

m——

‘ \6(0):\ a-qu -F-‘\‘v\oe Hie {V\\'QV‘IQJ
n \JJ\\‘CLL Phe QO\O\-\\:V\ EK\§\-g .

‘F({\\d): t C’@mL\\,me, e <
0 ’ UQUM\U SN Yo WQ@ e
%—, =~ 18_ (e X\W\ Uoer M,V&uke/m ~ s V\\\’\’\/\w&,S a.?(

Sseprable F=o / So th 2.
1t o - -\ Varta feag Yaok
. =\ -~ - ‘("kC e D — )= ) 3 g
Y cﬁ(j -k > -8 = = 3 tic i K selvky,, c—*\‘sﬂm.u)

= R ! ¥ Unig e
= 3 +-1 - -4 }




}

| - Yhe ou‘r;Ov\
D — The  sol

s Ln L)o\ch(l as t= | @

= Yhe Sobd‘(\:;m eK\ﬁ\'; Gﬂ’a d;u e i‘v\‘SPV\/C\A
-\'—OO/ \') :-> ‘De_cuog{ (o) =l = '(“(3 =0 (__T(;ao/')

14 e o

Y4 Pty =att) |, 9o Y

st
l OV‘JW rom /»'Vl € b

‘3’: ';(h‘ﬁ) “J(U):\ag

I.,}cwq,l o‘ /IIQ So(v}l'um e)(l'S,G Hm,uﬂ\ The r‘m(cwcay on ehich o SO(ULl(U\n

definifions any infevved about =ty o
uJ/\\‘c/lf\ P and 3 ave  Cophnvog

exibhs My be di'ffrcolt Yo f:\\qé.

Coemeve ) I s Fa;sf'hlc lo oblin
Sa[ﬂ/l"b"\ 143 SO(})"‘I}JV\ Ccpnl‘c\\\t\\'\J one
/wvl;f krav Q:oq;}cm\ , }am U«l‘lluch

all solv homs  follow \)y sfec/k{/;b

Mo seue/q,l Soluhor, .

Even Howh asoluhion a-mh\h\\j
am avlo;‘}vav:j C.owg‘tvn"/ ey be
fondd, Hheve may be olhes solutm,s
Hia b Can/l })C ol;"c(\\\pc,q l’ﬁ

Vc&,b/u; };y )’i,i; CGMSlaM}\

}[J?("Bﬂ\'{ﬁ’ VcL'1AJ-(5 (ﬁ» Hivs Fov;jlbw"

Z—/xfl\‘cf,L 5{”\ N (1‘
, TIALICS O R {}J
Solulipws S
ML) = €.£ pis) Jds
as l°"§ as }he l‘nkﬂyﬁ[s can he

Songplarifes | Can be fowd) witrook
{lpofq’x o( JI'SCOW; SO\\/I\'\L? }"1( {yy@b’t’m

My not exil.

Un'e,s; H,( eJy,ucLA by s S\’Wp\t
%qu\.

/

 <olued. /—J@;&{jy o no} [9'& Cu\md

wi fhouk solwl«b Yhe Pfob\em

"‘)ulr? v °'F
SoTulion

™ Sec{‘?en 2.8 :we will Pscus Hie Ex'shance and Um'?ue,na;, Theorem .






