5. Laplau 'tfhf\s‘Cdrmf -

L&p{"‘ﬁe 'f(‘:uu gf‘w‘ yOReE

* Used SAo\N- linaar ODE?
6 U?fﬁwﬁ WLV.A 'H\L "L;(‘C(ﬂj ’{1(»-’\ (s ok(SC«M’{TMm,Q__/

€9 Ctep fractim m ( Mk Focee 5{'\"7

Looneh Uf\ldﬁf‘.x
l:é_ig i ko
i L
O?— > -A(ﬁxgﬂ_\l‘( %M—v\'{'tv“’\
[
',
|
g X'ﬂ .
Sol'n to ODE < soln to glybene egn

The Llaee *omrbien o an opadict i+ wpub < anctin,
gk Uf*j()ﬂx A ‘C\:ncﬁ{_,,\' | B

——

D/Q\\C; Suppote *{:[ﬁ s dhedoned .“Cor O << o0 (b (:fxz\_s_%
toaashen  of T U the Function of({:\ whiee

oZ(ﬁ(tﬂu) V= Hs) :j:o "w o’f dt / §>O}

(H\'{.n.,/\, We ’oLu./Lo'{;( o‘((rv ‘73 F: ‘[;,27 f;j_f_,}f

et ]2 f) gt - [T ey ae



2
EXW_vmui Cn«puﬁc J(F)) whene ‘IC(T)ZQA(\’

o ~(J-at |
at o E P &
F(s5) = fo ™' &t dt :Jo eI s ——
oy L
-f£-alt
- \(‘M QL ) + [
T— 2 \(S-a\) S-a

- o (‘( P20
€ s<€a Ci.e) the limit Aoesy+ UX:“(J“),
L

0
a - .
(e J‘)m = S“\T\X Fosva (ad it isat deFined otherwice ).

Corack: Sometimin, The domain of £ 15 Nstreted
g F(£) has  demain  [-o0, )
\:(s) has  dgmarn (@,“’)
(Ak_tijj-_ X hus doram (20, o) sut b inveere foactan I x
han om0, 20) ).
Rocdl: Lnte, cotion Sy pacts (well need m‘!)
a cedecne i+ (AW)'= W dv + du v
v = W) -y du
| @v\o\v= wv-Jv A\Aj
Exorml: (b FU)=t,  Compte (F)

oo - < v - e
F(S)’Jo { eﬁ at uk :: ZT A= ef;»{-

>S5t - =1 -5+ : ~st -5t
J\’( et gt = 4 lj -5 _ -te e
5’(6 t < e Jdt =

“ dv uv ' —

-ijw



I(F)= Fo=J e e ge < m [Tt ge

st - T -
:\iw\ (-(:e _ esﬂ' ) '/m ¢ ~Sf— exf Co |
Tom \ S s ), TTre\ s T )0 wm) | &
(
erf\

Ottae conman bunckionrr (47 (s)

i (54\4 bﬂ ) = b bz‘
2 (CaS H;}(f) =

s” +b
\N( Can K(fo C/(YV\{,UXQ_ '{'L\L {/'\(,LAce "t‘n\/u‘g(m o‘p PNCQL\/('LQ
C@’\‘(‘MM é{ ?{fce_w('()t A.‘(‘ére/\’t‘“_}/(-. QAC#‘-‘}M)_

| | JAA
H i
. (

L )

g'b\ﬂ *C\Anc‘ha/\ +f‘a‘7\"-3‘~t. Wt
(p(emmu Qm'f‘;rwawz) (p}~<<.o,_wcu Al%n’h‘dg(z)

B xamale: (}} \C(‘c): {( o<tal 'b\
0 {2 —

t

2 b A st ! <5
Compule - LE)tn = iy = |7 fpak=J e at =5 ¢, - {‘fr ¢

E o mple: W £ep = t 6ctx<l (K:.
{ ¢t <

'

|23

We modd Leeak 4e lgol  Mh 2 pecty

00)= Fey = J7 @™ frnat = J, temat « " e u
k/\,___/ e e
pl I



PFDP,UT(M Gc ’H'\L Lv\ph\cc 't‘ﬂmS‘[;rm,'

o 2 s ljmu__&(

{y

o \i'bzxms OLe,(‘:\n\‘h"m, Ay M"‘(*‘AY’(“U‘”‘”UA’

() Q_Mir;% J(q {0 + Eg(f))m = C\;/(‘C(ﬂx(ﬂ + Qj(jtﬂ\j(f)
10, Yor Can Sreak apart s f'( pd od  constinty "
A (W v

() Toons decivativer ihs  wamltiplicat ion - ‘JK’ ( 3‘(%\)(&) > s Y - a(q)j

., '\ - > -sk N \('M o) T
fool Lo = J, yte™ de - o0 e Cg sy e Tt
K/“\/\__/

=1 €y |, s I A
= hm ey (M ylo) T s I oo - xj(g)m j(o vs‘/m -9(oy.

:C), as lO'\J s
[yt cCe™ lleae Geth  we will mabe this Blanlet  assurytn,

Smiadjj J(&jt‘ﬁ(ﬂ = SZY(;\ - S‘j(o)- tjt(o)
d(gm)(ﬂ = G? 7{5) »S'zj(o) - Sj‘(o) “jl’(c)) |
J{ \j“")m = S5 - $2y(0)-3'Y'(0) -5 99~ 4'(9).

ete



Pooofs (47~ sJ(y") = ylo)
T e(s2(y)-yl0) -39
A,37\I/~5 3(07”jl(o> 7

The  peoots 4 tHe Lemudas G b\qéu Leratives (5 handld S'M;(w(y

More Laplace T Gorm Povpction

(1) 2 [ Fen) - F(f-c)

0 (£ Kol - ~f(s)

Gi) L (4" B0y = ()" F
Apgleentions/ tram lr o th:

E‘Kamg [0 () :e? o U
Recadl L{cos lf“) }T%éf

-
\,Ls/‘w (q o‘((e Cos BQ )(5 2)2{.7 "F(s)‘
EFGMQ(@ NG f‘zcsfﬂ j(t) =t :
Use il et 2(t): 22 = Ly Gy g (4%2) :‘Csfa)?

LU (8 () e LR

USim tle Coplace transtirm o sl oD ES

E)(aﬁﬁ(p Cpsidar the TUP: Ul’ij N Cze) ‘J(OB :O; (ﬂ‘(o\ - '
Aoy 0 2(ye) - ;Uj (o™,
[5 v~ §j(o}~ Y ( 0)]~ Y = P

Yol-v- & = (sH)yet « 222 L 3
D\ =
) (Sf()(&z)

=y

N



&)

_y -t L
¥ The solution to e IUP 373 ¢ > AV Y=o
| y(0y=0, j‘(o)# 4
s th CW\C‘PM i ‘ &fo‘vﬁ’.
Laploce ‘fnn;{irn (s | r
o= (sméy 2) solution y(e). 2 Yo (sm(s 2)
n Lot A g
To do o, werk G+)(s-2) (SO | G-2)
Use pactod  Haacton detomposition o ’

(§-25 B ( s+0) \ ~ ~—

GG " G B T g O (820

A+ =0 €=y
=) -l ~> AR =
R-24- A=-8 = 8-l

( y \
5 . s /3
’) (5"*0 (5”l> < +1 * S-2

= l"((sﬂ\‘(&w) k ;‘:) :[( ) o
() 307 (55) <[5t de ]
Exaﬁ((l (V\/‘"‘ﬂ pacted QM-*(M; -C)\(s>

9 l ' .
Cowl(,»\}l ci (57+ij.f'3). P‘ZEEI& gz-r({STU M"(’ ‘Q(ﬁér\

L . | S —
IAS‘kQ/J‘ P(,\}— i+ I ’("L\( Q(’m LZGS’[:E:L ; EQ(O\(AQQ l(t Cin ‘){) < (5"0\)%1‘51 .

\\Cﬁw\pbit 'wa_ Sbwmrizl

~{

“"T‘"’““""“—-— N »—-«—\———————- - .“,__E‘_\ _j | -
(s thoe) Tl Sy e 2t F“".‘“?\EC S g{\




Exerle’ Soloe the TUP y'-Tyl 3 <0,y =1, 4'@ =0,

Ol mvthod: 3U) set e erf(’la- 2e-1) <0
S (e o) 20 o y(H:CePe G

Use TC*: y(0)=C,Co=l aed y'(t= 3¢, €% Cre™
‘j((o\: 3C, "Cl =0

C +Cq = '
=) ‘ B .t - — Lt 2 _-€
E@c:clto Gy, Grs o = e vge

New method | Lj”-l.j‘——'gj =0, uj(o) ﬁ/o\)ro‘

L") - 21ly) -39 =0

{SZY- S 3(0)-(3‘(0\] - “L[s Y- g(oﬂ -1y =0
ES“(-S*O]»—I{;Y-(] “Iv=0 = (sto2s5-3)Y =52
Y:.{{f%?c A B _ __S-t

m—

| A T T |
A L) B Cn (Ag)s (438 s

s=% (541) 7V S (5-3) ~ +0(5<2) T s+0($-7)
Ave=(  _ A=§ Ve o 3
%A~EG= ~2 = B= = YZ’) /'S " Sf:

- ljﬁ-) - ;: 63*+%e~\‘ }

e,

Summ(i\jl aaalysis: Crm&‘wLw ay's Laj‘*cj :4:(1@3/
7oy~ by syl = adlym) 4 baly) «c L o)

- (s’ \/~33(o\ “j'(dﬂ 4 g(ﬁéﬂm tcr
(g\g rbs Q)Y yo(as+t) - ay, ’“(f)

4l0)= Yoy y' (=9,



g v P
H/\wxl (ﬂ - qg'zf-bs +C a'51+{3s +C

v\f—_/ \__’,_\/\___/
‘st Leee sl'a” “tput e sol'a "

. &s+b)y, ~ ay,

tey M= (o) < Yils) | whee

\({(/53 aLv-vy«/:"( W on te l‘f\f‘ﬁ‘vo CM-»'J(\("(.DAJ')

Yy)=ds, y'lo)=y,.
Vi(s) doena't deprd  on -(:rrcivj term +(+)

D(.—Sc,d\’\v'{'("wm QFC.‘\,\_‘ ‘E:Jvaj :

o tce L
'Infw\nﬁ ‘Q,md-.-m: H’qL(ﬂ = { { o< t< & T | \ \__

v Ltz oo 1 o ‘; > 1
‘| S(‘JL ‘:\}A _(»dA \\L - O {CO . 7
feany et W) { C ino ’
. —
‘S‘L\r({ﬂfv( H—MNDS\JL( ‘C\:\’\C-{'LM'_ \ic(:H = 0 tec \-l» . —>
| {=c ‘ o
c
Repardee: o H. ) = R(t-<)
I
|

e Wanl) = Ho ()= M) = H (40 -l (£-L)

1 -t
Jyjl = rd

-1 ,,r

¥MA~3 Pitﬁz,wi&( Cﬁ"\‘h\'\w\/\, ‘Cz\nc'k'«wg Cop L_ew(‘,'Hln wwjlwm‘& ‘Caac‘('('\un_;
2t octel I

EA\(@QQKQ [ {:(ﬂ } { (A ol \‘—\(ﬁ - 2(:— L“0\(ﬂ r ? H’(‘H
2| Hen- M0 ] T 2 HCEH)
ot Wy - 2t e (0]




N g oOst<y i}

l: A A ’ z 4

_L_,_M‘ ‘E(Nﬂ T 4-5 /_feﬁ<6 ‘ \4’ r
o1t (€t<om 4 ¢ ]

Fe = 2l - (8 +e” "u@u ot

= 3[WeA - W) SR w0 + o7 HLE-L)]

= LU =B HE-4) v SH+-6) + o7 H(t-5)
Fotirdion. Werding piecewise Contiaigm Loactons i tay foom 1y
Cm\[en«\\wf for {m‘c{n\,g Her (,.\,LLQ, ‘b‘x/u\{-;m

QQ\C:;‘L . J(Hag(ﬂ> - Ja‘s 65(_ At : eﬂn; e-LsA

- (e )= Fis-c)
Fadl- Fi M- § (€~c>) = e F(.S>

(‘Low ‘eo l\(\'\'ef\vftff' +"\f3:

St
k /\f&} \ K /(% )
MOy - E0kE)

Thea, WMEQHE) trunctn Tl o4 teo, fh, shifty it L,
Sonco Rﬁ is defrad for W\% tz0, we okMJ( wad  FlH-¢) £ LL
dofind for t<C, 50 we e H(H-\f(e-o)



ol
2+ 0<f<|
Euo"”(@" Compule Tl Laplow fnnsbyom 06 F(+) = {‘L el

QL‘_E&M (('\») st ) - 2(,'t~l) H{tﬂ) .8 |
| l { .

I(Fen) = Zi(_ £ Mﬂ) -1 Z{ (=) Huw\ —
SR 7z s
\i;;f

More ()rkc‘h(_g, u_(‘\ 1{M£_C> R‘&»c)} - Q:U FCS‘)"

o 215D Wt- 9} > Ty
Fep -t s f=FlEn-D(Er»-0° -t

s
Foy= Lt = 2{e0 w95 = >Fn = S

&
. «1% ¢t H(’E\Q} <o *Fro

F-D=1", s ﬁ(r =F(ken-2) - (£+3) = €200 T

NOE g”z*;z*“ = Lty e F - \e‘“(%*%ﬁ?ﬂ
" Zie" N0} = Ry

flt-0-e™ , 5 F(D = Fleen-) :é(e*‘)" =e

Fos o5 = Lm0} <[’ 5
1 RE0) = e Fry)

flee)=e™ s F-Flre-6) = o Cop e

L - s <5 L _|elts
Fore gr = Ll Ht-9) = € Fy<efe oo = |5

ngk: Gt \C(J(—C), (’k\‘j A »'t-t( ._C,( -Q 4, find F(ﬂ/
ta, (k=) = £ '




X Y 0et<
[:M F(\A-J r:(S), »J(N?re (:H)Tévy yetsh

€7—f cé{4m

Pecath: {40) = (A~ B R+ 1 S 10 + e T [14-0)

. -6
oo, = 22 St : “bs Lt -8 Vg . e' :

Exomge Solve 4he TUPs y'au= £1) 4 =0, y(o)=

AP Tt 0 &t 1
Where WC(T) : Z tel \{
' 2 t >t

Pedt: £(4)= 24 H(t) =2 (-0 H(£-1)
Fin: &= Ze”

sz S'L,
Ta(w j oc le)ﬂ\ Si,/k'-/\ a[ Ho OBE';
-3
L3t Y~ syl - yioy] + = Z-2e
Yl -yl + ¥ = L2
STY-1+Y - Z:Szf;’

2-2e” {
»2’4 - - .
(S ()Y 1—’ = Y(ﬂ 57/51+(> S'T‘(
Pactend 'E()Lc"(’ 0as *J._ _‘, _ __,_-N
(ST +1) 57T oy
z -3 le?’ (

- _ e
G STs T R R Sy

_t 'Ze'j,.\ le”

T g2 ? ¢ Tt " S Zxt

ykﬁ(ﬂt?.;zq(%J‘zlﬂ(%‘;)‘I (S‘H) 21(:“*!)
2t = UEOWE-0) = s € 4 Lsea (ta) B(E)
[ 26 sin €]+ [2sia 0 - 2(4-)] H(t-0)

_ 'iu\smt | o se<l
7+2 sty —sint t7i

tl

(i

¥ The s Fle u%v@ So"n +, tha I\/P kj"-fj :“r(ﬂ) 3(0\:01 j’(o) :k"




(7]
P?Not&((_, gy(c Py 'tuw\)f

‘gv\ppou {19 pecnd . We wad ts Covn putka F(S):J(Qﬂv(")‘

U b [ o

} '1 ‘
Sire W hut Cautooth weoe fan W ' rujh wreve

A[Zﬁ‘“%d/\ Considher o “\f\/«‘%" {r(ﬂ} O(LFM.J an
0T, ad oxtended o Lo periodic |
T
TL\M/ 4l C\M(f\*[axx L(ﬂ: {F‘r(ﬂ o<teT

F(£-ET) kTst< 0T
1S P,U‘(*Oclic,:

K\:TU\' -FT(*’- T) : ‘E—L’(-lﬂ £ Tu,_'y\"\

ﬂj\_/ ot

T T 37

Remeck: £ (4-kT) = Fle-LTYHA-LT) 5o F0 =, LD HELT)

1 - S A |
lu/; eowd‘? 1 ixlel Awn l+X+Xx Xt ~\§ X -

by + & i~ 2 { FLe-lnule-AT] = 2 €T

k=0

e o0 LT _ oo sk " \
=L kZ e = Fu E(e ) =\FT(3) \'_e.;r"l

Evomple Solwt e TUP 3“+j?‘r(ﬂ> 4(0) =0, 4'(0) 70,
where T 0 iy ‘QJUU\,\/I,\.,\ Fjiree e ) _
- t

fC (M!“’faclT:Z_ _ l lL; a4




Fiest | compute Fs):
F ()= Mol - Wy (8) = [ b-n) = [0 < k(0]
S WA - THE-) © U ()
Fo = 2 (wen) - 2 2(ut-n) +2 (we-0) ]

oo orgs Loaas _ | (1-e?)
TS <€ s € - 5

F(s -e | -3 -3
Now, Fis e (-e) T (e
7 F S) (( e ) lte” ) s(i-e7)(l+e?) (S(He“’)

Back & Ahe TVP Z(4")+ [ 33 = l“(s)
[S Y- Sj& U(Oj Y =

(i*e )
|‘-€\5 T l 6
C +i = _
( t ) Y S(1 te) = \Y(:) (1 +e?)
S“"\ﬁt( "H«{gi _ | [_. e s
) sy (50 " Taes
1 v——g-*{/ k,(\lr:_,u: +s ‘(\AY'H'*(‘ SN’\(?{f\(v.
S st
€ (ee) | 2 L
= = e
l+e” [te™ \te™ z( 1~ (-e :)) ¢ gb
o ‘“L—- b S o~ { 22 C AN A
UstJ [~x nZ:oX St hcve oy T s (*k) ng (- X) f{\( V)X |

Thw, \(m’(si‘sﬂﬂ "‘22(4) >

L=

Coll tay GGy, Nt At g0 =1 s €]

Agely I altn) HE-} = 07" GO, |
Yooy = Gisy " 1?; e Gin = j(ﬁ = j(ﬁ t21& ("ﬂ,\j(’cm\ H—(‘(-'\)

)

w -

CE)( 22 ET) = Gy 2 E (G



[i4)

PR

\g(ﬂ - U_ Cos €) () + 2 % (-)" (1~ cos Uc-vx\] H(t—'v\)“

This U & SWrPusi'H;m of i~ MlU,j WL»\.«,:,) Waeey
179
0.7._

T v\

.

-0 T

@i@ﬁ')—’\- W (s 'f"(—\L “ollﬁvrh‘vfh ne ‘{'L\L, l\Leijﬁ ‘ﬁmc{fm’\?
Techmicdly, its ot dhned, Lt bk Yl 44" 4 be 7

L , L ,
9\0\{’1 Ei S(O(Ll 21 ‘
‘ T ( | “1 (\ V<t | ‘
i‘ gz -ae e

o Ny e e

] t . N t L+
?\ g, &, .y
" N ERIC
SO (*) Wt ?, [o] J; (ﬂ
&k Reens ( ' ‘
| " — are |
3 — %%

3
<1 £ =0 £=p
&Ln;c%'! its  add PQJL_) A chh_u,\) Lot iHs el !

Tt has  infiaite hecyd, inbinte gt with  and ibyad

\ £ o tFp
Ofr The dodta findgn 5 g‘,(ﬂ -l 5(,&’», NGE {M



Pm{ur‘m,\/} of  the Delke Faction:

T Swdt=1 S J. X H dt = o)
F(EARK! = 2d)=e"

So haw vt e A F e Ll Fanshen o o st
oe an expoentod

¥ Tle Delta Fonctnn moddr & uact Ml 52 b (Cinte foca over
an mfidesiod time ikl (or relutitl,, & ver sott w7

K,Oy) EX&(’{'\\/\:‘ ~ g(‘u La,j L\("(“hy\\_j SQN‘H’\\‘W—) kn"{’[’\ P LMMMr‘
Eample: Sole tHhe Tup j'uzjwzj =5OG‘)) yler<o, y'(9)=0.

‘:(\(gjt, take WLAQ ’\'K'MS‘\QM . j(j”‘ij(f ?J)- ‘Z( O(OLT)> 4
(Sl+'ls+l\\’ = |

l
K \‘/M 57 +2u2 <) tl > (Ylhretom ¢
( ) |

Qﬁm{t‘— 3(0):0 Lo j‘(o) = ( This dvern'?  mateh Hi imA-d CMO(I"‘*'W‘J\()

e o\mj) b Came \3(*\ 0 M IO Y)
C)(“ J( > O/ $eo \/4' . T [‘LA‘::Z%O l"\‘\V‘C \ - \—//\vfl
s Ryl -

€~t sin 1 o

This (a1 ente oku((;.ren‘\-mlo(g  : {;:O, So ‘eecl'u\,*cﬂv) +le
. A
decijptie  tspot M‘“‘L Rt iI;MO' I{_‘( N(H }3(—()\ :O, o
"t’i"kd’g ‘;,Om.‘ Q,M\AJL\”



