Ecuaciones
Diferenciales
Ordinarias

Posgrado en ciencias matematicas UNAM
IIMAS

Renato Calleja, 2 de mayo de 2024



| Non--lfh&'q'f qlgl,;,l 'H’leo,/

Gl & - the asympet

' C}aal: g“\j S2 hq e;Hn}y a_b-oMzI' asSln I'c
beln viow v od QSjsﬁ:’m. ﬁ

1) |_sneor Sjs?-cms.. We cen do f;/,l
2) W@ ol Sa\/(/@ -L)-a- Qrﬁtsizu'm—; tn &

'hbor[—waoe ) a.siluffe soludivm,

-} blzl-‘a

Tlaoz are a“ \E’GG-{. 9\ CaeseS wJ-uy-c we
\’lﬂv-t A J“"’“”""’ of o jlo}aﬂ-’ ba’ﬂw‘am"‘,
u) (5 vaolient :t‘jﬁ-‘*ms (i o ineririon)

,,) Ham,'{{'dniqn 5(95\‘@“45 (“" ld;Mm.ﬂwa)

Hi_“jj_l_{i“i“ﬂ Syshemg
(onsider -{1: {inddion
H_- Knxﬁh — R
ﬂv X by t‘/ V4 Pﬂ) 2 H(?,, ‘“ﬁ"zB/‘ "/?“ )/

aund e sys-Z-«w\ of 4;9?_@_?“&
§ = At PR L A
i '9_??' J YiT ok ( =Y "

- L stevn of 2a-df ¢

This sy s aled ot gyt

(o4 v degrees of {veedom)




[ Non—-}fﬂeqlf ﬁlﬂl"" Hleor
e . S
g‘}'lf:f. ‘;L\a"F- ’{
PR e )“oum:j up

297

o Id,
) TVHOD, 7(2. %
lec 2 sjmfkc{:c watrix,
55 =L,

1»;?@__ wv :.‘Hl “

e £t

'j S o
7= -1y,

T-_

H amnl-{dﬂmn cSu]dzmS

H(‘l P) s Lo 4otal Chergy s - the ﬁs‘&m

Thm
T The lotal energy

HCa,P) vewaivs erm‘w’ along

P.é \abﬂf-s o-L ‘{'Lv. Ham Itéﬂ‘:qv\ “f}‘lw (% E&}J S_ﬁ
3, o

ERCD )= Z 9” 4
-3 3+f ot
Xt

SHEW, W)= c
—rrH('H’) VHM’)({ VHGP)

a—ﬁ?%

- of
oF 33 =©

1
W

HEP) =0



Non-—-}fnectv qldl:a! ‘HleOr’ -
= J LI\: we \.naw: a Ca”e,cftbw oﬂn)cws% lh‘ffj"’ﬂtf and

__f/—-__ . H H i
Im %C""“/“"" {/ JF FW\){]R _—7f2| ‘1&5 “ j‘ra.dfz(u;‘\eu Iclﬂ.lj eve Gb“ Q[y]. queF. q{ gw.-fj ?afn{‘ 4}
él/lfﬂl- s af‘{[”oﬂdlﬂdj {-6 -HQ' uém'l{una*? fV{’D’!‘UY r / {Lej Hﬁ’l[?ﬂi‘ﬁ {&S‘(‘r’l.C*lOﬂﬁ FO "']"NL &[u{wh ‘[Vﬂl'g,'!ﬂ"(:ﬁ;

flen HQ {Q-W'( wks oF f ae aks invasiant oncl Wwe  @n Hoveafler wwile dowin a
) ‘Q?/Mu[ﬂu_ .c:v H_c Sd&m‘iC‘oVL ‘Zf '}'LQ H‘i“‘\ 535,
T’L"Vl F is ml(ec( Q p:rsé fiq-(ajqq{ 0! ']L => Tn‘(egrab( )t?l\l:) (—j fhcol?(>

I-f we con -cuwl eneualn {ir | ] l %u
Con wnle Y ﬁquOJh CUMFHnltd, L‘ﬂ"'"ﬁ/ 1w




Nan-—- }fneﬂv’ ﬂldl""! 'H'leOr’

:/——_ (I: QD dimmsionS e Mm; Mm win (S .gmc“j L])

z:_zfﬁf'!;'@/

?chdhlﬂ.lﬂ'}

'5 A w:n'- ilfil- V‘=| l""\-'{
+\$i;q,“e gj_(,{,m % 2631""- (}‘l'dﬂg) ‘chb-,
the lubon s Camf‘lfub difjcwwqd

I,yei fmi!n{s of Hamf”mzim ";_Q{m"ﬁ

/ ‘ H we sySkwe
\-n.a ]t.:X'Cd !h'is‘d‘lc !‘lﬂw‘l: Mlay Y \/ |
évlc. &'J’[—cv’ : f:w#rs 14 .S'aa‘dZGS ,4\

IU‘I OV"J"Q“" ‘|ZD Sec 'H’lt'$ e pll’S{' W‘!’l‘ce *'Lﬂ-{'
H.L {l}(ec:l fol‘r’l"‘.s O‘P (o N H&-ﬂ’v(} Cre TCEFeS ofVH_

LekS ompude fle Tocoleian of JVH
DOVK) = ITY

e il ahoy,
D H: W ‘ == Hﬁ-sf}u oi( H .
od ) I His smasth m%l\
ol ) (C) tew DY 'D"HT

a.n\..,_ 5_1_'

()



Non-— }fn&-’q"’ 3'51”', ‘H'LeOr’

—

T; A= TUH(ET) @0 edpt
54 =FH 73T L\ JDHDH-UH

= 0
ATT $3A=0 & JATY A=
T-T1
A=DH I

=) JATI=A,

R’"E—‘-“Jt’dﬂ
The d’lﬂl’ﬂﬁf”“"’f‘ F‘-"fj W’qu( of afixed oint
O‘F a Hamg Holf‘lfan 936”'6;44/ P(A)’ ['5 GV evtn anclioy

C?C’D:P("/D)/ ’.{7’/‘!:7_ /9 Ais a Y'oo“ oF "F (?(,{):0)
{'LCV'S";S"/‘/A _.I. 1 !
4 JM&&(AF*AIW

f r

AT +

£ PU)= dot (A -AL) = dd(3AT+ M7)* )
: deb(AT-AD)=PAy — | :

Fixed fﬂih{s of Haw[fonien tsydfems
mcd wils of Ha H; R syst v
/ fOI (o) My lTMey 39 \/

e il orkes (@) 0V Seddles S

Im oveev b sec 'H’lt's e laur.s{' wiice Htl-ll
H.a ‘fl,\'ed rol'ﬂ'{‘.s d:(‘ (o N “ﬁ-ﬂ'v(] Cre TCCwoS o)aVH_

(?,)-—- Y VH (%)

. Le(:g Coufu"t 'HL -(]‘aco\ofqu O{ SVH

DEVH) = JDH
.. oh

'D?'H A !
] >4 ; 2 Has,sj;?,, "4‘ 'H .
F L) ‘ I 1Hl-5 smasth f“""'hl‘
t (C ) tlen D"H: D‘-HT

LN 2 H
an“\"“ .a—r?-—.



Nan—-}fn&'ql" 3'017’-"! 'H’LeOr’vl

Pl L masses &€

P}/l:jé:&:ﬂ;( S‘jg(-_fms -~
Mz YV = T8 4y b
These are al Ha.mruamé-w ﬁ:jmlws-

o w ' =
— 2 (1) YDHGEP)
M ( .-Mh} 7

& f@/}z 19

6"6\6110’1’" F{D wg and Ll\ag;un:ﬂ ‘lQund!Lm_S
/VI L | -
:m —2 R l'JE Qa SWDI'L'L (un&m - |

Lecku\ (SGMI: nece.ssan'}\(j -eum) . TL&U\ awn assacnfcd Sw.:’m,{

< S{'ewx isf
K L. Ve

e Somudivas we Csn mr”h winus SN

. Wl He wins, the @ N5 ponting fowerds
He cau-@fs'f cﬂa,sc-c-d{'. d{nd:bh_




Non-—-}fnealf SIJLGJ H’Leo;‘fol . 6&'6\6[1{«"’1}' ]qovug and Lﬁaﬁfhmﬂ Q!mdllms

——/'-—_—__ /
Lek Gifﬁh-—-—"? F\ l’Je a Smol"a {uudfm

Frxuple
(dnﬁde-r “’e qmd'ew‘l p{pw Cu\ 1'5 Ml’.’ 'necuﬂw’}\'j -CUM) TL"“‘ an aSSGCtth SMJ.“‘{ |

), “#>°
C,(.)C) 22 (z4) (¢ iy
"9 ’ s--Vam

} x : N v Somubimars we Can :m.-‘“-t Minus sijn
/ . Wt'u\ 'L Muuo ‘“r\n. ‘V-( \S Pomfllq ‘lowwds
- — q (.:() = _(_L.x (gu-;r,l)(:z:.-'zz) 'Hv-q tﬂk\“ﬁ"' cfa,sccvtf: dlvldlbh

T[«w, Wd‘I(M O ﬂrﬁ-w(tm'f ﬂ?u) (s 0[‘4,4 'H_p_ m‘kaw of
a \m” msw(a sovg ’3‘4"‘3 N\sons ('?Hl'cl.

ANy




Non - |inear qlalm/ H&eo»fo!

/'/_—__ 3
—”/L@ ﬁke&( ?70]#‘11[5 ova[a .#LL& "
lll %L““LL VCCI:‘ =7 y ﬁmo(. maﬂa-;o.,
i'vmifp these £,ced ;n'm‘ i« velated {o D6,

Na{l’c'e agevn “Aﬂv‘l{ L= D’ZK_}(X::)/ BT:B.

Lﬂ &

T Al He cigrvalus of B e veal.

£

LN Cons(‘dg/ —”,e_ Iwnf:‘ fma’uc,'l' G’QO @‘4. </>
Maw fake 7, weC , JEL

) </W,W> = J4v,v)

DLV Aw> = ALy

) Ly = Swad

,a{mﬂ‘f Pé“b' |

(onsider NEC, sk B=fy (Oeigender, A cigmudec
Acuvd> = <4902 =< B0, 7> = U, Bud =<7 Av>

= A_{ V, V>

/\:/\ S0 /{ has '{6 be- VC"—‘L/./

7}1@ 0""[\5 J::os,;)),‘/t [‘[.&5 ove S{qbk o wuhlle
Vodes o gaddle  (No cenlers for @5_)_



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

