MTusC 208, Week 4

Weell § cummae 0y
s -

o Lddar ODE®: j‘(t):ag-)j(f) « Flt)
HMW £ (9 =0.
¢ 7 Afw s ways *o sdee e odDes- -
M) f%m‘\'(g Gt d(-a\j:F) it Lctye = e‘fﬁ(‘(-) a{f-
odud rde in reverse
() Veeoton o pammeten = y(d)= gy V). Selwe b v(r),

() Homoprean + qetiele  solitinn Y = Yn () € o O

* Comectinn U gorerd sln & e ove ™ 4 parmnetned (liar)) I,

o LN —

® ("\lYl'Vj pmc(l/wx;! X‘(‘(’\ = Cﬁ)&(. ,‘,\) - (DV": Md‘),

My pobless (cack)

WF'S comsale o Mmoe B w(\'caw S a0 .

lanl o€ {;crl\ wrnker |
Sl vt Llogs on A4 « \C;;ch e than it dawg.

A Wkt 5 e cornCn txtean o S M At ﬁmﬁ €
(LG o+ owrﬂawc)_



' A—jl\&nl = X(‘(’) - 155 K:J't M 'b\A(l

Nob:  vol(t) = (50+2¢, Se it hods
— » 100 3&‘
ocecHlous 4 €275 mn

X'@ = (rte ) = (rte oot
otz in = Luol WQ)(CMW{'KKJ\‘M:\)
| (5 )[Z lSJ é %

Ce ot = (V‘o(. r‘z)(?.) (Cmu{n-hzy\) .
- X(t) L > _
U é\:ﬁ)( 1502t g,t) vlymu OF
00 = 6~ e %)

(hs solwe 'H'\U' | ‘t)( = 6 j ok Y-

o

f"'_f(;T-Z-t oA+

x! "u—ofz

Note: ,[lsoru- dt - 2\— j Se< 1t = Lln (75’4—(') xC
lr\ 15+ , Y
b Pt = o (70 (é‘”‘“) Do (7sr€)™ - fTsre




| C
le:\ m x{0)=0: X(0) = 200+ 5= =0 = (= ~300(75,
ea(’h'(,u.L«' So(‘nl )((-(») - 200"'%‘& - 300V7s

| - V75 ¢t

M =75, ke the bk atrClos, tHo sulb Conlont- :

vz
ord  corentati, = ¥( 75) 1§27 ?7 ’
o 7 Zoo = L2 /és/ﬂ
o \'H" ' N CMCDA‘\-

This waber semse T
Y

MIYNJ \"’I\H\ . 2‘] {'AA!LJ

Wt X(¢) = amt o sl M el A
Ld» 3(&) = 0\m+ 0(: Sk”' g —tl\’t‘(, 8 .

Taak Ao K)ok ) (ke act)

rxbh\:(fg—_ﬁ!,(o J%,)
oot = (S a5 \ié")(,‘,f’)fé-ox
Tank B y'(1) =k ) ~ (ke o5
e s (540 MLy < 4
o o - (S’?ff)( T“\?’i) i
Odd"‘ R 1Y



4]

We 80(' A sggicm s OdEs. [ X =720 %X X(e) = 20

%€
X(+)= 20e
Py Hhis  ia: fﬂl = %0 (20 e’;ﬁ) _ 7!0 9

- (
I S 7R ¢
jj t4o0Y - @

Pt Qcﬁ, - e
[ye™) - ™ g
Jeé"t cJe e s 0™ e
J0 - H0EH LY M oot o b
4lo) = ~40+C = 40 = ¢ %o

A or Fw0e Y] uf-

Clts el x(n) S () ?%
Lts plat x(1) < y() |

LOJl s t‘c @ZI""‘\t?/w

Rec. U UK(MM&LSJZ Jraw(-‘\'. jl(f); PJ(A-
e Sletmtt deged on gl
’SC“OPOS( :j(r) - ?I()«NQ*("(M of A Co(m:}\
When faPJA'hb«\ (s S‘/\«-‘M@, i+ gPvs X %Qw-{nﬂj

hen papetoten x CN“S'%] Crfaaty ot Jv/ws'ﬂ/mly.
e ?'(""L'—h‘m z C“V°;+j/ i+ O(Lcre«oq‘



P rfmﬂ, He ot Jecrearvn an g erensa

o olo e modd Hhr 7

We  want™ j‘(f)‘—(\(J) \\j({)' e ~(y) ) Jﬁc’re,»s«:y\
Tfj r(j):r\“j » oWkt a70 G fixed

Chech - Whena D:c), r\(j\:ﬁ -
when 3:%/ r(‘j\"o v
i yr e, rlg)co -
The Ahebld M= T reqeands the leamyry Capreily) Q:FF;\)
We e (0 = f‘(j)jﬁﬁ*(l‘—“ﬂj (l‘-,‘c‘,\j) --f—;\)

5£”T(A0' %W:\—UN\ ‘j _r_/\__\ ‘) 13 +[\¢ lq:}\S-hC Q‘“W'{’tm‘

Vet TF O antorsmanm . \\

Tl Msﬂ{lxz solns f
e g(8=0, 4=t — '

'T(,\rs Can ‘u SokV‘QJ %St\"j SL]@’\!\"(’LM ¢7[\ \Ntf'\\ﬁg(‘q, (Fl‘ll NK:)B

TL\L Sal'r\ 5 j(f) = M — | | :
| I«Ce™ | | |

/\/\
’UUQ Tactad Qop'«l-«“i‘av\ Us j(cﬁw | +C.

W\*\j ?N‘A_l&'{'“"\ s ((W\ J({’\) w M

400




(&)
F‘Mq(ﬂf The mxss P & Co(ﬂ'\:] ey Eiﬁm\ catislien o
\UAB‘H‘L %M'\'c’w. ’[LL P('h"{“l &(SL\ L\.,(}J SO jam—j/ L;,‘bu‘%j

-H\U\( at (0 Jﬂ«\j/ £; Mass 1S lVlC,(‘Q-o\J“\y 4} 13«»\ {J..‘j

We lan.  m'(+) = ~ m(‘b)) m(+)

__So
m(+) = Te(e® > ™M)= 10 gnm

m'oy=1 3""'\[1'»7
No‘&' Thes DLM /__ W(j ,(.l“} ~= , . |
(CMPVL |/¢> l\b-/*(fj rz,b_ rs. @Am(\'j :’ (o) E \/l«tl)

m = 3 - | ~ —_— 20
(V=57 =0 = c=7 = m{) = P

1921428 o
\ 10 = ’Lg-[0= | = = :é

Tl par+icdxr‘ So("\ (g 'ﬂ\m,




2]

G?w,s'l‘ami \,\/"\m;{' i{\ wt (‘t‘LPLtQ ~ w:‘[‘t\ - A {'AL

\o:“;‘h‘c %u&+g*o«? /
We'd yf an ODE, ~ / s bl

T

Fn I SN

\

)
The  solatim wodd skl be / $G4
> . | //"a&u/giu

[+Ce™ |

Rk Co ™ pn an tom (Actilly sn ik trc!)

Tl wodeh a popuatim with & Heshld T, s,
B gO<T, thin Fhe pepetion di o b
E DT, e Al poplim "eplads

Qu\_(t'xanil?j, we'd e o mdd Hod capbores
Loth PL\e,/lor'\uu\ | 169 m\_&_

| M
(.Lj"s \‘Mﬁ“{“ an OOE hh\p{ g
,(‘bﬁ; solatmas | /
L

3&3"M , 20,
' = -
\3’&): -r(;-.,g-)(i—%)g Ee——

Thin ackly radeled Hho (e extmdd ) passerger pueon

6(,“-& ﬂCCmG&JCbQ:) :




(7]
2 geker ODES

we will comsider equatrs of the form 4= L€, 4.9,
A» So(u'hm (s m\-j -‘:AAC"'(W\ j(ﬂ T j’(,‘t) :ﬁ( f, j(r), y'(ﬂ),

”MO’\'\\/K\’(M\{' _.Q'Xf(\/‘\{l_(g,'_ = Maq A(NQU‘(ZM‘) 2”’ (a'w . ﬂ‘o’ﬁ‘b'\>\

Fore [cmdd b2 awl‘k‘t;«.ﬂ J mtum_J) ete) Can be < Functan
of Come AL‘;'L\QM,J‘"‘ X(‘t\/ and vi,(/u\t? x'(t),

=0t ¥, x') = M X'(+)
Ex |: G‘"‘W“Pj (“C«f\rhd " \Ev!“u—)'_ rr\/\ X"(ﬂ - —-m
Frr Seemy [l WWIHR] (o ).

H—")LQ‘I l,\\_\) . Q{sﬁ(\:_’j -me R()‘) = -L_X e \L/\X”(T) s ~@
Tf\__'l‘v\ “l;ru. (3 (,’ﬂl'vr'f’q}m—«j 't:o luw much  we S‘+"¢+¢‘I'\ o C‘M‘”\CSS"”

————

Fran add, 5o F 7 RO+ (Goav. ) w
_ “
LMX = -I(X-l- Mq\ (A/r('._: le +m 7)

L:x . NN, Slk(’(!u&, ‘(‘L{ m.]l\f l'J‘ )’\AILJWLJ:

L——-j S“’\”Fﬂk He re s &(4 o oenwxpy Q‘Cﬂ- (S‘p(\nw )y e
loau/[q, ‘C(‘C«r(r ‘).‘

Hu‘s L; ,:lu: alr PCS‘fS'tﬁAcgj ® P(oedc'\’ﬁm,@o ‘6@ v(ldt(‘?

¢ Acts ﬁar.'ud‘\' He Amection
. J‘C ""‘“T(“O"‘
=~
’TL\WL/ L’( ‘): ‘H y s ém.rf“

;:“_M "‘U; A ) fx)-q-E(x\«Lmj =5 ("’\X“f—.»—/'-()(l-i(xf M—j




. ,
Thee are 2 "grend fuchagion foe “"f“ﬂ&"y 2" ords 0D S

(1) Solviny them  diceely
(‘“) TWA'U 'H‘em !:\.(-'o SJXme O‘F lyf Jl‘a(u‘ 0DL‘:’3’

xample j”fltj‘*zj = sint
(wt \/;ﬂ') So \/‘:j”
We nrow st {v’r%tvfzj —smt
v=y'
We will do () Gt lecame its an Exbagion Wb wa
welre dgne e l”‘ scdse Snf":n.nS

A lisac 2™ sk 0DE by the o g"epl) Y cgl0)y =9()

A MMW Ufnu(> 2 oedar ODE s \j" f‘;(ﬂj‘ {-6&):’: @)
VRS a - Tle W solution G A (irenr \2 - order ODE
g 4@ = CL{)H)* c; yalf) + %P‘L(/

\/\/Lb{ jP(T) W) an_—j ()A.{,"(’Lw‘xl‘ Sa{/\

/\}J‘e%ﬂe msg,\,;.o.k(,; 'TL:u—-C § R VAS Om‘t‘f ‘/\'C\M'éL ~C\MJ 0

siln s,



o
B xamgley -
. '¥I/_ l(a‘
e Fud Hhe goeel soln o (j - j{-
| ' et
OBS(M ’H’Mf S‘C('):Q,Lt Wf'ltj) AS Aw\, jm(f‘):e '
Thoe, the gmerd sol'a LS [9&\ e et e, o

o Fnd He W sol'n & IUN: _sz‘\

st that 9 (A= Cos ket works, a3 dotn y, () = S &f,
T, the gt sln 0 lj(*). = A coskt t Rsm iclj.

°* Rad +e ZLN.rL[ sol'n & kjl(_'sbt_rlj - O:)
WhX MUL\* e & gowd. quesy ?
Tr.j U(T) = Crt \J"M — (5 Same Ct\ts‘{'\

t
go(\l‘c Qr | tjte'l\

y' = re™

yl=r2e ™
Plug back into j"—37‘+2]:0
Mt -2ret 176 =0
Qrt(/\q’. 3(‘-1) :A()
e " (r‘d)(l\-?,) <0 =) _l‘:! or 2
’“\%) we've Fourd Yo selas: \j((f)':et) !52_(1‘)'»@2{/
o the grend  solh 0 \kg(iﬁ:C, e’ tCZeﬂ




>
Guerton. whedt f we have < repeted oot

e, \ ju_,é)d! +qj - g}

434{«\, que’’ j €, rlfﬁ-é'\ertfﬁert:o
j—re e (r-Lrt9)=
yeret ) (ee)tio o sy

We've oetoemmeg  thd Y, = C,e’C s a selutim,

Bt we read ove Me__ !

Trj S(ﬂ: v(f‘)eﬁ . and  solwe or ‘\/C(')‘
|& )):Vezf, then [j’t 363fv-&e%v'1 and

) K4 Ol b
j“ = ’S( ety 4 e ‘vz') 1 (%e“v‘r ety
© 9y +be’vire v
U\j LGCL. l\dxa ODE

Ol\\v+9(l/v+ v Q(Z\\/’r/ k\/):o

vietso = v'io = V(+3>C6+D |
Cﬂm o wseln, and (Ceed) 114 el foc any C D
Sen Ay CED Wil do (ot 'y cloore C:',v D-o,
so v(f)=€& -

3
New, ()=, w@=vme = €’ « t
grracd solutin s !‘j(f\;rc,_e“fgteﬂ’t




