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f&? 4’ , DY dslead of Y"ad s0 on .

3 5 2 &‘63 may be wisken as Dy + ¢4 = Jet)
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aéédow Yexthook wses Yy hsteadl
Tigg 4o sobe 4o equefion Wm wsth T
| Hoy= 3 . Yoy=
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Exangle : Show Mot Vild) = ShCH) andl Vuld) = os(o4) are
Ao neady Sdepelect solutbns & Yo ODE :
e Lo ot '+t =0
MM( LPq-zZr
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| ;&\mr OD& //_P@%& -

/Vaw we consddeyr Qy , G, are (orsfeits /
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4 = log” + 29=0
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ﬂoo"' Y= Y,HWw/A ma({vyw‘/gf " colﬂe»mgé—/o M Soleblons ;
e, 4, - et

T de Lok oxangle, wo geb o qudamordl sof
%e/Oﬁ -2{14‘-&6}.

Nolice Aah e/o-f covtespeads o o soludleq TlH)= € . =/,
b0 Mhe geapral so/«#maf fhe OO . Y7t 4y”+ ry’=0

I éjn,L
CML@@W Y \ﬂ{)" ol v e +C€e:%

= ¢t et Gie "Z“

¢ Complex. Simple Roots .
Examgle - Y — 24’ + 4= 0

dmmoméﬁc equation Y =2r+ 3:=0

e 11,121 F13 D_:LI ,._li(l’z Nﬂlzc3

2 £ 25 =2 \
- = j= .3

= Two complex staple vools + ¥ = [+ o2, ¥=|-J2e

C‘JM‘f?QK Yeots alwa%té tome N %ars .
jﬁc A+ $2 R e B2
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Euler's Jormula : e = (os(6) + 3 ()
o

:éo e@lﬂh‘)% _ 6+‘ eﬁﬁ% i 60(% (Cﬂsqi-é)w‘.z‘éhtp%ﬂ
Lh-Ba)E =4
c g e oM. ¢ o et Ccooé[?é)f—ﬁshé;z%))

| = Cdf éﬁ)b (FU -3 5&»9@\(’))
Recall Aot Ao Lmenr (ombinadons of solutbns are also sphlions

—+ ( ewpz)\¢+ e(ot-pw) _ e/o('l? 603(}3-15)

2

._L “ coupa)% e(a-pw) - e/a(% 5%(/;-&)

=> A Jdoertl pair ] e puipt) . ™ su(po]

LMo example above , A=, B=d2. 50 4le

Qwamw pair B § ¥ wulit), e sntab}
“Eocam _ Example. - ”'f‘é Y

Chowcherssttc equaddon Y'+ 4% =0

' CDM?(&X YOo‘kS ! Y= 23 L = —-2,2 (Ol;O, ﬁcl)
150 domendal iy 0-% .
| - o = '21 € ws(28), e“sue,{)}

1

ﬂ Cos (34 5:4(-’-1&)}



Eamgle : Y-y 4 54 =0
Chavacterszdic equatioms Y = bre 5 = O
- t+ de-wls _ 2 -0 4 23
2

—n

2_ — 1ﬁ

=2+ 2 (d=2, g=)
A Juadamendal pair 3 '% e tos ($) 6& 59@(‘6)} ‘

Eample. G+ d"+ ey’ + 204 + 254 = O
Charadteratic Wﬂameﬁm[ Y‘F-f CF o ey soF+ 25 O
jj P+ oes) =0
Yt S <0 Pas e wobs ¥y = —~|4£ 23

150 (y>2F <) = 0

CY— C"{'l'zés)),z (\/- (-—{-&5))1 = 0O
CRets s v = | F 2l (lbpliesly mea)

P4

I Y o= o) — 235 (mullplocily m=2)
| Fundamendal set - «{ e tws(z%) L b os2d) éffh(&é),
Lo~ sn(ed) j’ '

Ingouern 1| Fidr &f Yookt @y = d 2 B2 with. mubloplscsty m covespouds o et

” €,d+w5 (p3) . 4 e,owco&uh‘), - 4" %05 (B4) .
I o (ot ol m-1 oF

L W) tet A~ e )




| How %M&@MQ@V& 2nd- o:JeYODtswéf/LchX{{zi_
Sunmarg-+ (i) Two Sple veal rooks » Y=0) , y=r, .

Jundamenta] padr oé ej’f el *}
W pulfiple yeal Yo Wc‘)ﬂ\, mulf3ph Ju’)é{ ms=2 .
&MWM pady Jl , 1 eY' }{
liit) - Complex. voof <pair k= ket B
W(’&[ ?aﬁ‘r /i e/ C%CF*‘) 0(1‘5‘}4(@()}
To YeVoen/ ﬁow 4o sove IYP &f , .
p@= 5010& 1‘/? + 1& + & = 0
% Y= |, Yroy=-1L
l Pl a dindaneddal pas Y+,zy+ | = 0

[ (Fer)* = o
= ot y=-| wsJAmu/xéer‘Qfm 2 .
Il chlnmarlﬂ( opaak %e, }
i W’Q\LC&Q/L@H{[ soluon Y[‘E)" C,e -+ C;_*ée
3. Solve C, andl €y based o IVs
Yib) = ¢ e’*+ cte™
Yi#) = —c,e + c,_et— cl%e't
= i‘ao)= <+ 0= | s Cp=|
Y'/(O); —C,-{— ('l._ O = —-l
% &Wm% Yo TVP 5 .
E(cé)— = %e’t

- -1




Y Nohomageneous Equaktons : o Mebod af tdetermed
..c@qg;??m?ﬁ\m i

ﬂtﬁa secdlon will qfvc«u on noartfo:zjgeneew eguechion

JWi¢0
4"+ aﬂg)&/‘r L) 4 = d1)

nooh

Biongles - Y74 2y — 3y = ¢
|- Y’ + 44 = 4 cos (1)
': $0 [9) S S
Consider 47+ 24" = 34 = §uf)

:.50111;;09@ we /Q;\ow a v}?a%‘«)w[ar Sﬂ&nlxla« Ypéé) Eh/: %e %aa'ébft
above . Now we wart 4o fand all solufuas , suppose Yeb) 3
also o solutdon . e, we ‘F(u& 2 Yit) - Bpt4)

(s0-50)"+ 2 (0= 0]~ 370 )
= LY"H) + 2y = 3| = L« 2ni=3%w]
= Ju) — §4) =D

":’:> Yit) — Yp(“) W A 506'“%0/1.%0 %6 ﬁomo@elleoué Versdoq
af dhe equatdon Y+ 24/~ 34 =0
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We kaow sl sohetbons af dhe homogencouo eguatla are
| A -3t +
[ &t G e

( LQC%Q c‘amaﬁen)s{zc_ e@wh&m OB )'l-f- 2Y¥— 3 =p
=> O’-P?J)LY—I):O = Y=, _3\

.A Sirwle veal vooks
Fundamested pasr Jlé% e)’L} )

Teore Yu)-Yo)= ¢ ee cef
L= Ty~ Yt + G e ¢ e

’én:am/ Methol] {f”—l— al%/-f-ao.—_tﬁ(-‘}
) Rl e Fundamendal pasr 1Y, ‘fl} Jor e

I femogeneaué ersvenq éf”-& a,e{’f Ao = O .

(1) Fd one shgle soluton }70 for Yhe tha\a[ ODE

1 (3) Ten Lhe Wléﬂlaﬁfoqs Q/: He Or{yj‘m[ opPs 25
Yet) = Yptd) + € G080+ ¢, Yult)

;M@: 3 'ﬂté/d[wnda/wr‘w( Pazr > (ﬁ)}' He %ﬂmﬁeﬂeﬁm
Veksgen *ﬂc Mn&m@eﬂe&aﬁ 9] 2 c&%n/f }%Wa a

Jurdamental pody .

Etomgles . 4 + 4! = 4
e Hem%eneaué Veksio Y + t,&#/ =D
—choraedersstde e%aa{zb/\ Y+ 4y =0

“ r{re4)=0
[ TWO YOO“j . Y=0, v\—~1-(C‘-'
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-D Furdamentnd wadr *{e NL’{'&

| /

2, Bl o paskcdar solubioq of the norfonggercous IS
ORYgdal QDG

lowder  fpth = 242- %t

Y= 4-% , =

;:50 "”+ %Yf/ = |+ ‘/’('L‘—"L) = Y

Well diveuss Aater Bow 4o fond ‘7}[6} ,

3. Thes dhe soletns 4o Y7+ ey’ = ¥t are
Ydy= (Lt=4t)+ ¢+ e

M_L(& g 4"+ Y = cos(2t)
. Hem%eneouo Veksio Y7+ 4 =0
Y>>+ | =0

EN (omplex reofs Y= 3
2 Furdamental Wavr JL Cos (1) . Sz\LHJ}

2, Pd a pardyulor soletdor af He originl ov&
LTy Yplh = A cos(2A) + B Salad)
Yr(-é) = —2A Sa(d)+ 2B coslet)
Yy h = A wosed) — 4B sni4)

Y t Y = [t costsh) = 8 500 ] + [Aeos 00 ¢ B o)



1%

/—\—LfA) tos(2¥) + (B= 4B) 5 (24)
—3A (o3 (21) — 3 B 43.(24)

(oS (21)
= ~3A- A=-%
=> 21 >
, _38:0 B: O
e ) = =L s (ah)

3. ‘le..s dhe genem( solubbg cgc Yo m—%a)m[ OpE
oYW e L)+ st € Sl

. “ou/ ‘éo M 4&‘,2 ‘?qh!:..‘cu[qr 50(44}57/2 QC #-e fomodelleaus %M?Q"'l
Exangle : 47— 4 = 20

! A#%qﬁt?@ C- % Hhea Ypth) Prokably tooks brke
L Ae’. 2
| CA est)” — A Q,S+

Seb 2upest= 2e5T gives u
YA =2 = A=

50 o1e  parbsoular Solutsen YPC‘U - ,_,j_i, esé |
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Mbws

Howerer , Jor iy = @ . e annct oo ook
Jor YyH) = AQ because S—maybe o roof
Jer He Charactersudsc e%cco:év‘of[ .

K =5 3 o reof , S eocaxnp(e, charactersstic Eguatio
'y y(r-5)= Y- syr-=

Noﬂfﬂmge,nea&s e%m!o‘m Y= 5& =
(fhea  (e5)"= S ()

st

— 1565*— 5-585{‘;—%}/2

Q]C (durse we Wa'l(/(@ef O 6‘% 22 CLéoLﬂlJe»«L“O
‘L{& %Dmﬁenew_s Q@L@/ée«n .

é——“«L—MM l I/-f a, %‘/*6 q ﬂ' (C_,\-bﬂ-f o~ q,)e

PY\/

Tig 4o o Pyl of 4

Yoty = %M(A =+ Aoy e

> m=0 :
| m=1. :?qﬂ nr, s a va’ﬂe Voot
2. 3 r=v » a mulliple yeof with mwmﬁ. P



0 )(ﬁ%’l-b wf&)e s (pt)

2. X J) = ] oY @A% ~—~+A,)6°"L5MC{3%)
i oF tombiadi of Yo above

(,{be %CFOV,,(
\( [£) = +" (Aa‘é’l'f‘ = ‘f'Ao> 6 COé(IB'{)

4+ B (B 4"+ —+ Bo) € 54 (BE)
wAere, m=0 s . d£PBd B nof reol &f chamelensiic equation
m=| T d£B: 35 a sl roof .

E@ ark s+ The nelhod above can ar@ bo C(Wese_p[' Jor )
&f one of %eqfomu above . We do not kaow Fow 4o bd
LA vpm{:iw[ak Soludon Q(O}’ &Wm[ d:(:é) :

:E(Mﬂleb\ g—’/-(- 3%/ + lﬂ = 1@,3.&

} #omogeaww equatien. Y74 3¢’ + 24 = O

| Charackersslye equabion . Y £ 3r + 2= O
(F+1)(¥F+2) = O

’—"7 Hwo 5£m-ple vools Y=-|_ -2
[ Fufliaﬂleq:éét VPC‘-UY % e/"'f : e/—l‘ﬁ?

2o dur= 2, aul res g ok woveot
le dhe dorm  Voth) = Ae™

Y;Hx)a 3A = — P”C%) = JA 6/3+

gl /
Yo 3% + 2, = TAe3 + 3 sae™ v 2he ™ 208e
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E mAeH’-—- 2% > p- 15
34

3 treneval solufdon ﬁ} =
YU) = ettt et e
Bomgle . 47— 34’ + 2¢ = et
Li l@mgeneaua e@uﬁ:‘?ﬁm &” ,-_Zgj’ + 2Y =0
| Yr—3r +«2=0
— = Cr-2)=0
Two sdmple vools ¥ =1. 2 . Fundemesl pair %ef 6‘»}"}‘
21 <F(4l) = 76,?"6 > Y= 2 33 o Yool Wz,ﬂp Mul*érlc?ci%(
..L(se4ka<€om Yotd) = A e . Nde

%@@%ﬁ ch-¢>~ Aez*-e 2Ae™
I '/H) = 2pe* + he? 3 hate
= YA + pd et

p = 3%y + 2 = lAete kAt - 3 (At 2pie¥)

+2At et
- QFA — 3A) 93*4- (e~ batx )€
= pe = Te |

e A=7 . fhen W)— T4
2. Greaeal  soluften =

Y)Y = Tt e ‘f' Cle'('cz 'é,



Lol

Eamde : 47+ 24+ 2y = [7ws(at)
I [ Hom%enw«w %Mé)m ) &//.{; %/f Zg = O
I Y’+ 2y + 2=0
D (omplex yoots Y= =21 2.
Fundameqfal Ppaiy %e,"{wa({) _ Q:*Q\\({)}~
2. r=02 3% @35 nob o voot
loe e dorm LUy = A costsd) + B Sntst) .
Then fp = T3AM) + BB os(34) .
Y= —9A ws(34) = 48 soulst)
P((% o ODE
~ A (3H)~ T8 S (38) ¢ 2(-3A5WGF) 4 38 os(34))
+ 2 (Acos(st) F BShGH)) = | 7105

= (<TA€bB) cosGh) + [—bA-TE) Sn(34) - |7 o5 (34)

= b=t = A=—%
-bA-78= O lg- &
YW = =Festsh) + £ silat)
3. Gereral soldsn
Y18) = ~ Zens(34) + B-5nli) + ¢, &tonid)
€ ¢, et )
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> oy 22dF 2B ot

= = {23

2 2
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