LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture ]S Page l
Mé.'l'l\oJ\ D]E uvron:umineol Coe-ﬁl‘u'cfen'l's ((;on{inuecl)

gummav\j OF BWo(aH: Te.
a3'l4 L3'+ cy = 94

2 qi)= 2% o t (Qyt™+ Auat™ 44 Ot 4 25)
+ e“%;n(Jt [ byt bt b bt by)
where all an’s and bn's e known veal mumbers
Hhon Hhe ‘7vas+- -l-»] 'l'.e.mr[a-ta is
Y= e“'tw,?t (A..-t"+A..-.-E""+-~ + Aty Ao)
+e,°‘t4in(“f (Bt Byt 4 -+ B+ Bo)
The, conplex mumba ot ip s called the expmert coelficient

of gt (o Y&)

P&nmk: _Tl\.z 7Qirs-t "h'a 'tlmrla'h_ OLLPwa( anla on 7(—9 frm'evmrl- 0](
-+L.¢ KVF/E\N\A §|'JL.

* wl\Lu +He »Pirs-t -h\} vFaiﬁs . m!trf(g %W 'bJ»T[R'(:L with a + /"‘Llﬂ
"’VH ag,m:n.

-_E—xam’g’\z: lj”—\d'- 32 = &t

Chow. egn. 2 Y'-v-2=0 = 7=, Tr=-|




LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture ] 5 Page o
Cm?. soln Ve C, % Cet
TV? Y= At

Y-YiaY= 4he- At k= 0
Cannot be set eTuJ 4o the RHs. Frivst -ry}] ,Ifa,;,@,.
Ty Y=Ate, Y= A( 4 4264) = A (3™
YZ A 2e* 4 A28t = A(4+4) €™
YIvtay= A (44 Qe -2 )
= A3 =344
St it z7mﬂ 4o e = 34=1 A=_3'_
Y=g te
General 5o licbiom ° Y= Cie'+ Ce°{+—3’—+e"‘,
Drample + Y-y +y=Que’,
Chow. agm. Y -re|zo = Y=1, |
Ccmr. Sol - Ue= Cets Cote'
Frst y V= (Aﬂ@e". Y= Act+(fesB) ¢t
Y72 Act+ Aet+(A+4BLe* = Atet+pA1B)e
Y2y +r= ﬁej +24+8)e* -Q(_A'{_f:t'f Q4+B)e*)+ @j +B)e’
=GA+B-34-2F+F)e' =0
Fiest vy -fo:f. Tvg Y= @HB)M* = (At Be)et



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture |9 page 3
Y= (2444B) et + (Ae+BY) &= (A (B+2A)t +B) &
Y s (QAc 48434t + (A4BrA)t+B) 2*
=(At'+ (B+48)+ +2Bt24) ¢*
Y LAY 4 Y=(4¢"+ (Br48)+ + 2Br2A) e*-Q (A4 M{ B) ¢

+ (4 Bo)e®
= Aet  canmwt be set 27IMQ to Xtet,

Neve 7?3»\«1 =2t A=t | This is vm»tg
loecwwu A M be o Constant YMLM

K T-]Q Sewnd 'Na Ms, mﬁhrla Yo -tmrl&-tx with another -+

+hen ry again.

Tey V= (A+4Be)ett - (AP BE) e

Y= (304%43Bt) e+ (AP +B+)) et = (AP+ (344B)+ +2By) et

Ys (34+ (6A43B)t +2B) et + (A +BAB)I+ 2Be)e”

= (Af+(LA+B)Y 4(4A+4B) +2B)<"

YEQY+Y=1e (A -244A) + F¢'(LA4B-2(3A4B)+ B)
+4¢*(6A+48 —2(aB) 4 0) +¢t.2B
= (A tt 428 ¢t

Set it equd £t > A=g, Bro 5 Y= Het

G%-So ‘2} Ce + Gte* +—~~te,




LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture |6 Page4
PQMML : _F.V S&umo{ 0*41«» ODE. It won't =Fouﬁ M™More -l-Lan “wice.
_”\L réasom 1> Séen /Q“EW

Hew o -P;ul +he —PineQ -bm]v'ad:a withowt -Mamg

'_En!awtm’c =F¢wl: . I-)Q the &K‘me-hq,Q Ooc%idem-l: o? 8&) ofpeacs
in the ist o\e chamctaistic vwots ‘jQ"“ v bimes, Haer —the
Divst ries -‘)Qa;ﬁ.

In this aase, +the -LGrrla-b. Shold be set as +" (TB,-MWWL_..!,)

Brangle: " -2y = €7
Chaw . voots = Q, -|.
€xp. cocff of gb)= Q , Oppedring 05 & s;n)h root
= -F;m—»? Aot , the second +y vwild succedd.

Shewld set T=+(A?)
Tt Tma"”a the b)) -4k +'Z] that would succeed

_ExamF e - ‘2”‘3‘3,*3=;H€:&
CI\.M Yosts = 1, 1
.e,j("?. CDI'F!(. = 1 a,?rgwg “+twice In -FLu. .QJIS'E a'F CJM yorts,

= %"ﬁ 0 <oroma ‘Pouﬁ +hird “‘“3 Sucu.exs.
Y= +( AtB)e"




LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture '5 Page 5
Deample: y"4 4y = 452t 5t =T, &

Chaw. oqn. Y‘-|-4= 0= v=J1i, -2
-Ex";. coe%’. = Q. CUF]MM onte =)‘€,',s+ +-?f-€~.ﬂ
St Y= -t.{( A+ +B) sin'lf+(C-L+D)aa&t]
= [ A64Be) sint + (CE4DY) ot
Tamph: Y'-2y2ys ctomt, £t & R R
Chow. eqn: -Ar4Q=0 =2 Y:Bi{@= l£C, v=4i, |-¢
-Ex‘}a. Coc'FF. = |4, oppeavs once = %rs-é -Pv&-\aa,lﬁ:
Set Y=t (Actat + Betsint)
Y'@( (A+B)++A) 'ent + (B-A)t 4 B) ¥ sint

Do = L? mf[e Yé (2Bt +2A +2B)¢funt 4+ (-24¢ -24 42B) o'sint
VoY 2Y6) ABetwrt - QA et sint

Set it e(fMQ 4o ot = 3B=1, M=o
i I R R A
gA-D,P_z.)r-.S'te<+

‘8= C ettt + G &'sint + —2'—+ 2f5int

WLdn Z(:l') Is A sum NF -Pmc:b;m V'F distinct .ex'rwmt we%{dwb,
(gmu s/e«ouu O{Laﬁ 'wi+lx ench swnmma! inoql.fwa!m-é’a, +hen add -+Iu. So}'ns



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture |5 page b
—l'o?L-l'l\w, This ‘WWLS Ltw»u o‘F +he ‘Po”euﬁ*}

Drinciple. o Suporposition (memhomey, vasion)
1Y isa Solickiom o *d"wy&)ld'Jr Iy = 96). owd
Y. is a SD/IA'l?;»SY\ s \3"+1>L+)”'+ %G)3= g,&)/
then Y+ Y, would be a  Soluction +o
tﬂ"w]»er)g# 96 =9, ()4 9at8),

M; The irst sertonce Says YY) tqY = .
The second Sortznce s N1 s g Vo= g,

A"H‘*(} the 27““%'4‘- Yt \ﬁ"w"}’\f.'Jf']’ \ﬁ’+z\ﬁ+g\f =949
= (YY) 490041 '+ 42 v = 9049,

> \ﬁ+\ﬂ \'s Qa s'o/;\ + \f]"—f ’FB'-r%\g = 2|+ 32.
_E’(am}g,f: \3"""3 =1+ tont, —EXT' (,oeﬁg. o€ t=0
CLow €zn . ‘r’-l-,::-o = v-= L) =t -EX"J @Q\QP. 0{') +sint = 1

ge:t\r, —to LQQSDI'n‘h \A'l'a:‘t
Y= AuB. Yo Y%= AesBots Ael.Beo
= Y.=t.



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture ] 5 Page y
Set Yo to be a ol mto Y+ ?f= t5iat
Y=t ( (A+4B)sint + Cre D) m-e)
= (At24B4) siat +(Ct+ DY) et = B sint + Dot + j""‘(‘

@D —Pr-oon:k I/u.’c_ o-]() AZI‘N O{UI'VO\'HVES . Q—F 8),; 70'/3 +2 ‘F’Z l, _Fg '

@ RHS does met iwolwe +* = all terms OWC + owe junL.

Y, =24 sint + Q- (2At+B) it + Pt (~sint) + junk

+ QC st 42-(R6t4D) C5int) + Tt (-ent) + Junk
= K4 C -__lg)HQA-aD] sit + (44 -Dh +B +QC] Lot

Y*”"’Yz = [-4C'E + DA-QDJ St + ):4416 +2B+2 C] Cost

= tsiat
= 4C-‘-]' 44-4]?:0,44:0, B +AC=0
o Dol Ao -
= A B +'| 7 D=3
- z_—-%-tsi‘t it

Gone s 4= Yot VaYom GuateGaint + t - fbaints £ €nt.



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture ’5 Page 8

Attondomee Quiz :@Hw 3h: w0, veall mamber, Find +he cym«f? sl
“o +he ODE : %"+ w:\j = Cos (Lost).
@ Detarmine +he -l-,em]ala'h Lo the Ago”ow'ma ODE
\a) (j'/ —4\2'-%52 =to™
by Z]"— g?,-" ) by 0 St
©) 'k g = e
() \3"4 2'—— Pyt



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture Page




LECTURE NOTES OF DIFFERENTIAL EQUATION

" The -Fa.s-ta_st waa “+o -ch! \]/
-Fav 013"4- \0‘3 + Ca = 5(5")

l_e_-l: /P(V) ‘oe +lu. &lwacl:m’sﬁc_ T°’8W“Q='P(')=QYZ+LY+C
Dot ths diffranid eperstor by D, e, D=4
Frarple: Dy=Gt =y Dy gk =
OLS‘&'W_ Hhat Fhe «Qﬁ-@-ﬁamot-sidll Com be written as
ag"+53'+ 63—- a ’Dzw J,-'Da-r c-%
=(aD%+ LD+ c'i)a
HM 'F(D) |S S'l'mriz ‘l‘l\.l. Cjwra.eéoris“lu'c ’Fo{afrwnu.qﬁ
with v ovalwated as D,

The vethed o undetermined cocﬁ‘ia‘a\-t wres us o
Compute LY 4eY, whih s Precisay /F(D)Y

" The ﬁo{owma QD‘FONM‘baQ %-FL /QaMMa 'wn” Cd're.a-kla

+he Gcwfwl:xhph
Twawa :Fv.mcl;ww —Fée) omd ow-a ?O{UWJ ’F(r)
(D) (€ f)= e p(D+e) fev



LECTURE NOTES OF DIFFERENTIAL EqQuAaTION

Lecture Pag

M‘ We '?l'vff «QML at -)lu& §3m]>[-es-l- Case /,9,(7 =r.
So ?"(D) =D. In -Flﬁs Cos” —ll\,e_ c{a,ih s /Fru‘,,_[l/ +L,

/rwo‘hcb Yule
Dl L) = (e ) = e Lete Lo
= (o few + i)
= 2 (o Lo +D L) =& (Do) 10
The next cose - /Fn(v)w" Cam be /Imuaf Lz indmcboon :
Tndsed, 4 the cloim is “me 4o B =r*, Hhon o ¥’

D' f0)=D- D" (& )
=Dl [(D%(S-I-FG)J )
= Dle)-[D) " L] + € D[P Lur)
=™ [[D4) " L] + €[ D (Dsf o)
= & ( « (D49 Leoy + D (Do) Les )>
= " (D4e)" Pew.
Now +hat +he claim is e Lor Rz v for omy .




LECTURE NOTES OF DIFFERENTIAL EqQuAaTION

Lecture P

-‘Fo»/ quneric ?o,amag /F(y)= Oul" + Oy 44 a.ai Q..
P (D) {e“* 70&«):[ =(a..'D"+ QD" s D4 Qo) fe"“ Fu)]

= 0D’ (e“* jﬁu)) + Oy DH(.Z“* -F L+))
+-4a,D[etfw] +a. L

. " (D u)"-FL—r )40 éﬁ(’D-!f x)“-'{ia )
44 0,*D {c—m a, e {LJ«)

=g [ a..(1>+ «)'t 01...|(D+oe)"-,+ -+q,(D+ o)+ a:_( -F(—f)

=™ (D {LJ«)
We Showld sce fow Hhis can be used jn, -evmmrles.-
-Exam'z/e; %"_y &\2'+ 3 = (—tg + 9\'1:2+5-l:+|>€~£

X

Char. voots = —|, -] = Ye =Ci e Gt
Exp. weff. ==]. TFyst § souond s APazﬂ
Set Y= +[A¢+Br} Ce+E)e”
=et( At5y BthH G E )
Y 4aysy <(Dhap+ DY
=CD-} ))2[6'* (AtS4Be% CE+E t‘)]



LECTURE NOTES OF DIFFERENTIAL EQUATION

= 07 (D[ +1) (AtSYBE* GPHE)
=t D [ A+ Be™ G4 'E-b’)
—_e"‘(SAAJJnL 4-3B++3:2Ct+2- 1B
Set it QTMQ o o P+t 5e4)) o get
wh=|. 12B=2, 6C=5 , =]
ok, onF, v

= Gon. 5ol ‘3 =CeY Gt —}';-ts+ —é-&ﬁ _f[\-t’-r -Il-t)
Ly @L—r) that nvolves —lvfgs. , in order +o make use oF
+he m—tluoo{, l]ou *Wul 4o Consider Hhe c;owefrona(»'nﬂ .@;Twrt-J
D iom.
Example. Y4y (B4 84 5L+ 5int
Chow. egn. Y4|=0 = v=-i, L
Com. sol : l(j<=C‘. ot + (Gint,
We considi +he Oom/{a/-ev(i«Fieo! oDE
Yy tiet
g oy b .F;.,o{ a 'Favb'w{aw owflex Solichion :



LECTURE NOTES OF DIFFERENTIAL EQUATION
Lecture

Page

By, coeff. "F RHS = . Oppesrs onle in +he List,
Se WOZE + -Faxﬁs.
Set V= t(AB+ Bt + Gt +D)e®
= ot (A B + G+ Do)
f\\(/’/-k ’Y\; (D 41D (e (Att+Be+ CJc‘J«'D-é))
= QHQDH)&+ l) (Ae? 4B+ Ce'+ Di)
=0 (D) D (A B+ CetDe)
=" (D20) (4AF+ 3BE4 L+ D)
<e*( A<+ [Bt+2c
+ Qi A¥ 4 LiBi 4icH +;2c1>>
=2 Qi A+ + (12444 B)4
+(B+ 4icht + D)
et It ecfuJ o e“(-h;+<'>?-k’+5t+l o et
&ih=1, 124+4iB=2, (B+4iC=5, ac+iD=|
9 A5 U B=f (@)=l 24 L - L

:-—4/—'_3_(
5 301 . \ .
C=Z|’-\(5'éB>=—c—'2—i(?—?¢>-_— 3 Z C




LECTURE NOTES OF DIFFERENTIAL EQUATION

D=o-(1-30 =L (1-2(3 - 20)= ]
Se +he vaw]v!{x solictren i
Pelgi bty
-=(--;?a+4+ (—4'}- - —;—Df HL- -'L)Jc ; lJc)(wm (st )
Since  Sint is Hhe imaginam ot UF 2% 4 veove,

a WQ IFMC\AM §o’l~'bum We 07\,!3 Y\Qu{"l'o lenol J.m

:[MT G- {m‘(:)—kq' snn-l; "g“"""ﬁ)":

+(—5 Sint - -8'1 w;t)-t + -'%m'.‘-t +

/_\ .
(a+b) leatrisint) = (acat - Lsi 'E)+l<LW>‘t+a§:'n'9
\¥_\&// ( O,;L Comes ;"‘“3."“‘3 TM Comea

.@,\,,., lg/?,”ow _@m

- )+'7L-t)



LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture Page




