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Second orde Linear ODE

Standavd form: Y7 +pt)y'+ gl = 900

Hbmogfm—oue j(+)=o
TE yo koo the queond solidien 40 a MJWN ODE.

then L? Vowiatiom of porawetws (will be semn [ater), Yow
Will Ve able +o solve the Corrosponding W-»@omyw ODE
Existence & Uniqueness theovem: Lo +he TVP

' \3"4?@«)‘ \th(:e)‘a-—— g6, 3(+.)=‘3., Y th)= \3.’

-_Hz ’F(J(), Ct("')' 3(—&—) owe. Continuwows over QAn in‘tmmﬁ (a,L)

"HL&‘[' Cortain o (a<-f, <L), "f‘lu.n'f'LLIVF Jhos Wmcrk-z.

$olk+\'m\ owe, (a-l-v).

-Examrl-z: Find 4he intaval oF axistonce +o +he TVP
11%'/_4'%\2]'-# 4%1 =0, %Ll)= |, 3'“)-_4.
94.%».: Z"—%‘J'—r% =0
v J —_——
blows up at t=o

e Solem;M exists on (o, oo)
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’Pv'mcirle igu?MDoch'on
|> I—? lg., y, Owre So’u-l'(ohs ‘4 a th-ow{.w ﬁineow ,gwmazeneous ODE
(3" + /Fl+)\3'+ 2(:1-)13 = o,
thin Lo ANT mumber €, ¢, the fumekn iy 4Cay, s

also Q $’o'u-!1'on

2) Mow.ovw, E-F (3" ta, Ore ,@inw[?f |'m{;1;&uo[m-l: (mn?
+he Whonskian W(‘g.,g;)sﬁ O>, Hon -I-Lz ?WJ So,u'ﬁtm
I c.?,-r sz. whe G, C owe awL.‘*»ma Constants.

-Es(am]3’€= (3"-?8'—?3:0 .

D la..-.e”‘,gz:e’* owe. s olutions .
\a:, -Dg.’ ';‘jl'—' 76?* -—2"3{?{'— ?-CN =(7-é ’3)67* =0
?f—l?-a,'c-?-a.:
2) Qo'e’*-?fe'* 1< a!s. Q Solwl'ion_
20 &% 9fe =20y, - 79,2 Y
YII_ Q\r'_;‘r :(QQ(') la. - ?6‘7‘31)"— 2 (3_(3‘2' _7%‘3,) - 3(20:913, —?705‘)
=20y’ - 77y - Q(20y.) +2(§7y.) - 3 (204)43 FTy.)
G (4} -G -C | -Ca
:(55‘3:'-:,:10\3:-;::0%) - (9% yy - 297y 3795 4,)

=0
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’W‘mnsk\'an og —wo ‘F!Imc-ﬁdv\s
Why g | ",)=‘a'3i-ﬂ=‘ar’
A 4y

Tweo -ch-biam \(j‘, 'a, e .ﬂ,inuwlz o{pr-wo{mt ;F %.: ‘<3‘ 70“’ Some.
'YW.ML(,V ’<. _E%uiVAlu't‘a, i]Q +he ‘.W'Yoh$|<ian len‘aa) Is Oons‘l'awl-la
Zevo, Othovwise, We s2 ld., ‘h are ﬁiwlz inob.T:am(Ml-.

_ExamF’cw D) \a. =t, ‘3.='l'3

1 ? .
w4, +)= ;t ;t =3t-2ut=+t 3o Ih‘brwiwf-
?) Y= &% Y= 5™
a?'t 5 3t
wiet 5e) = 3 15;1 = 15150 =
€ = o(prana!.m-t.
3) \a‘zeﬂt, ‘3;=€‘T&. Y, #7%
et e e (ran)t
W(ev'*. ™9 = vt v = Y2 -V
l b Y

= (- &

YN, Wzo = l.hJ:.rowlnnt

4) ta.: sin ¢, Y= Cot - |
Sint Lt |
:26;'\'('(#5"} "2 Sin
= —Qsint sindt — Asivtiat (‘aall-e -1)
Sindt =24 inteyt = Sina+t (—Qsl'va"l‘ + ‘ -3 Q-t)

W( sint . ea2t-]) =




LECTURE NOTES OF DIFFERENTIAL EQUATION

Lecture ?

Page 4

Siage 12t =0.

A—l-llm(ua. Quis - Hw [b R

I Find vt of vt 4o Y= ertty’ Hty = 2% g{o=2
2. Fiud f \3.=eft<:~1.l4t- et Owe ,Q.-m.%t J»,wluct ¢ |

). wt+ blows u]? 'wL.on swt=o

ot t= :’:
r.e. t=kn, zo,t|,42 -
Lt is net oll;g.‘uu! ~hen +e<o.
e .
91 T 2%
JoL: (o =)

2. W= e* sint

a"‘" wnt
NV st e ot 2t eatt €7 (-5t !

. 2*
eﬁt{;'d' (Qez*us'l: - 6“4»&) — Q}‘w.‘: (D'e}if;-'t"l' e (A’S'e)
2 . R
Con t+nt=| )
(o= LoRt = 2 Hoitont - & 5int —}ﬁrﬁs/f - ety
= 64* (-— S:'n1+ - (,a;’"-t-)= —, 24*
CUVM.nz bar_k-l'o '|‘L¢ ODE 3”-231-?3= 0.

Kwi-\} '+Lu\+ {:’?t et ome SOIM o -l-lu's ﬂvvm‘zmm Lw ODE.
From he above exmy:/e.W(ef*,e‘*)i o

The j;uwaﬁ soluction s ? = C, e*4C, et
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gewml Owrier Q'meov «Q‘OWW?M ODE Wi#« ConStant

Coetthcents -

Q'A"-FLH'-LC?(:O ,Whe 0,b, ¢ owe mumber.
Tear Try = duviitives ove muliples off origind] functin)
ale) +h(e)+ce™= avet+ bre™+ ce™
=ly'tbrac)d™ =0
This moans. i Y= is a Solucham, Hhon ¥ Yamst sartsfly
a quadm-bic e7m-b{m
ar’ +br+c= ©

Ca”eo{ Cllofme:bw{s‘b{c_ 47“-!;;:7\.

Th case Yo obtain “Hwo distinet vea vouts, v, v., we know
Hhat  Y=e™” ,\a,—-e“ owe Solutins , with Wy u.)# 0
']23 the /Fvindr’-e o-F Superposition, the 2!%4/:»@ Solwhom s
(3 = (e Cent

Etangler D "2 -3y

C[\,Olro.d'w -t%n: Yz—lv-BzO = (Y+|)(v-3>=o-;—) Y=3 or _.l
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Gononal soluctuan: Y- G+ G et
1)\3 52-%8—

Chora ctavistic egn: v'-Zv+b=o0 , (*-2)(v-3)=0

Y= or 3. 3%4» Y= C,et+ et
3) \8 - 5'3 -63:0
cLam e‘g*- Yz-5Y—é=O- (‘Y—I:D(v-ﬁ): O
Y=b o -J. GI%-S'O"'\‘ ﬂ:C,Q“-'-Cze'*.
4):2‘3'/+‘7}]’+?a=0.
Criss - trvsa

Clww e%n 1Y‘+I7Y+2 = 0. (2r+l)(v+39-0 rmethod .
'Y——-— o -3, G‘m.«-,a s‘olu‘l'oh H C|€ '|'C2 3

Example 3—43 '43’0' ylo)=1, Y= O
~ -4v.-b=0. Y= 41’“’2-4(.6) = __:EQE-:Q'_I:R

(2410 )t +C e@".ll_o)‘:

GIM Solh* 3 Ce
ylo)=| = (4C=| DC=1-¢
\3,(0)=l7 = C‘.(Q.}R) .'.C; (_Z'E) =0

= @+I8)- 2406 )Cat (2-10) G = o -
(o o +lo lo
(24 )=2[vca = G = 3% =20 = %ﬁ
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C - , C ,W;"' LY —rU; -5
= 1-G=]- =
Jo Jo

go 'w\wvn o +L:. -‘.:V—|D %=£\%i e(z-d':)-t + Alo+5 eb—",m)f

]o

_In aoui‘h:m, dletrmine. +he LVH tevm L{,Q\Miw Q'F the 50[(4-’;‘;,”.
&w@x_ %-t-) = — oo,
@b_ﬁb}b—a 0 as toes, \3 's Conchrolled LB +LL-10;r$+-|=Mm
ond the vF-'fs* tevm j,oa to —2e

ExqmF’e'- 3”'53"' ég:O. 3(0)=°<. ‘3'10)'-'— 1
D&Wﬁu 'l'['u. CVH'A'CQQ Ua,vm O‘F Y ’Wltu\ '!‘lL Qw«a term J:v-EL,awiw

CLMZ/A.
Gen. ol : Y= Cets Gt
\3[0)=o{ = C+G=a 5 C,- «-C,
td'Lo)ﬂé W,1+3G =] = Qx-C)+3G=|
ot D G=]-2« = (| =3«-|

Y=Bx-1)e (1-24)€”

Sl'n(,a Q;* INCreases #»w—#.m Qlt, as - Lecwu; Lxgg,
the solution & dominated La (1-2a) e’
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’Wlum I"Dol>D' \g-e + oo

|— 2« <o, \3—9 - oo

So the be s auivr cluw\g}zs o  |-et=0. = xa-

2

Qvi-bicaﬁ \mlw_ =-:l—
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