- ODE
GRe

- Linear
L exact

< Non-exact (integrabiay doctes, hamegeneous )

% (00€) A ordinary  difterentiak Couakion 1s an Qguakion
of +he form

F(x, $,4’,---, ) = 0
for PR - IR

% ( Qnearity) An ODE
Flx ¢, -, 4™ y)=0
i1s  Linear & F(x. =) :]lt"“—vm 5 a ﬂa‘aeq,. Mmap,

We can write @ Qinear ODE of e Foem

On(x) 4™ ()4 - + B0 Y1) 4 ulx) Yl + £(x) = O
for ORI, f: IRPIR

en s called an order (degree) of Rneor ODE

* Solukicas 1o an ODE are ogften Callecl l‘nfeard
Curves

R



Det (Cract eguations) L& F, M,N: |R°—9r
be differentiable Functions . Su.",use

¢ - 9F _
ax - M(zc“) , ﬁ - NLZ.“).

Thea an ODF of tThe ‘P‘orm
M, gy A'¢ -
4) -+ N(=.38) = =0

is called an exact €Quakien

(01(0 wr:‘l"f'en in Fhe Form )
Mz 4y dx + N(2.4) dg =0

Det (IvP) An Initiak value problem s g diffewential

cguakion along with an afprofri«u‘e Nuwber of
Iniviad  condivions ( ordec -1)

€3 44"+ 4y’ +€*=0  Ylo)=1 Y'(v):2

Seporable eguoXKises
=

ay _  F60
dx aly)

3le)dd = £ 4
fatndy = (gt dac.



dy . X -
e-"i -;; - ek 8‘.0)- o

Se"d\s s Jxdx

ed = Latac

Y= |og (i-l’-l-C)
4(o)= log C = 0 C

"
-

HDMEC NCOuS ezud;bﬂf

f‘(x,g) s homogenous of deg w “L
w
£(tx, e4) z " Fix4)

Miayg)da ¢ N(xg)dyg = ©

s howmogene ous i+  M,N are homoegen eous
functions of the dawe degree.

eq (x%y¢)da - zxy dg <O

L)

6z tx = (a*+tta¥)dx- 2x*+ dg <o

(Vo SN



=) (I‘th)dx-z-l:cllt:x) =0

D (1-t?)dx = 2&x dE = O

-2

'_') 'ﬂ‘*‘ :-'g\‘l—t‘. + ""l C
- C

-2 | (\- (‘d/w)l \

:) x’-%‘: CX C'*o

Exact eguakions
—

M2 dx + Nlxyg)Ae =0

1S @xqeet (F | 9M _ ON
28 o= \

Facz M(A.4) E‘é'Nt“'g)
sod: Fla4)=¢C

eg (-2xy)dz+ (4y¢d_zz) dg =0



= Mdz= [l-zzgdx= X- x*3+ 3(4)

Fy= -z‘-rg'(g) = N= 4‘43—1L

gle)= [4¢ddy = ¥*

o (nd)s K- z‘u—%" =C.

lnfograﬁl\g ‘F&C"’Ol‘ﬁ A AIR)Y o (L)

X integrakiey
focter
Not etdct _q CKRact
(Mg-Nz) s-ﬂn)du
. L)y @ ux)=e
N
N §aiq dy
s Tl Q) D 2(y) =€
e (zgrx-1) dx + x*dy = 0
My - Nix -4 dx

— :-;'z Y a1z C



% (4n-2)dx+ x dyg=0

Bz J4n -1 dx = 24+2-lnlxi+ hiyg)
Fg= Nz T+ hly) = 2

F (x.9): 2x4+2-nlz) = C.

{st order ODE

d
L+ POy = Bt

piys @ 7™
A8 v upy = 40O
=5 (M4)' = MO ( 4'9= puyg)

D 4= L feg dx

e 4 _ . _ 34
—3 dl "51 ;/ “L‘)’Z



xg= Joxtdx: 2%te¢

g:;"—b i—’
Y(1)= 14 C c=-1 .

High otder Qineor ODE w/ const Coeff
—“

ad"+by’+cy =dix) — ()

4-: Gp+¥n

Yy @ particadae solukion of ()
Yy : generad golukicns of gy ebu’+Cy= O

Choracteristic ey . Gt*btrc=p ——(#)

1. roots o-f- (#) are read aund disTinctl
Ta™My, M,

Yy = C ez C;C"""

2. roots arw red qud debcd 1 £zwm
4oz ce™* >+ o xe™*



3. roots Gre ned recl t-= 0‘1’/3!‘
Y, = QM { C. Cospa + C;‘Sia(gag\



