.1

lntve ta Difgerontial Egnetions

R

e

diffenaticl @ruativa (DE) : &ny eguation Conteraing olerivatives

$or example,

Yy = g0 YR 1 Y funtdien of x

dx - A N independeat
dependeat vencble
Ll.._nh. T - G Newtons Groitatione Low
att rt s . QM
\ forau .I‘..N
O alonet macs M
.MJM = K(P-L) Logistic growen

P: populatva

L : populetion thet Can be
Swuttanedt



order of DE : octer of highert denvative
'ty  Lirst eveler
¥ =@ tewand order

goal : mode! physice! plhanssa fiteatnas &3 DE s

Solve DE’s
bedler tend folutions

whet 13 & fautonn ?

= function thet satitfies vha DB

for enanple,  yze' s @ goltes to Y':=y

/I\\\

-u-‘a, T,

J=e
e% z e drue, 5o

A yze¥ satafces

.u “wn“



how &bout .un. nnx N Soludipn o u.n .u

'
Y s e’ 2e¥ 26" trwe
4
(e a«vo 3 el
{atlution

in £aet, e Ce” 13 salvtem ta .uJ.u for Lonttent C

ta DE's ..._.“n Oftan 9ot @ .h’l._u 0L Solutions
&J d Q

: |

N '
. _v e\l Gee folukions <o Y=Y

- ) X but §o thrush drffacent poiats
-3 y
(o, ¢) 4= Ce”*
Ju..mx T

*javtial carolitima



exompls

Fiad et Soluwtpns Oh M..#d-iﬂ“ﬂo ta tha Lorm of .“n..@q.x

(v 13 Same Cantbont )

Y= e™ it & solutiea so Vvt getisfies tha OE

u.n re'*

Y = yte*

Pluj 1t DE: re™ are™ c2e™ = o
e™ (rtar-2):zo0
e’ 20 for ény R
o rler-2:=0
(r«2(r-1)z0

S Gk rz )

$o, solwtiuns ta .u...-..u. ..d.uuo Ol .u nn..uu -9 § .unm&

9...._ LaMont -multiple 13 alia & falution



ex armple Fendd the anttad € Sueh that Un.sc:.S L -

Solwtisn to €3 4" 2 | cagl nok bhes Y 9005 thwsh (0,0)

frest, zcaﬁ.u Y= lalt+e) 3 a Salukron

,pﬂg QIIU .“ l.ll—llll
3 3 % Tec o kee e Py
Plwg taty mJu.ﬂ_ =3 m_..:..:u. - =\
L4 C
Klfﬁ- w*,ﬂ u_.— &1‘6

o, Y= lalree) i3 & falution
Y §oes thwush (o o)

Oxlnlo4xC) vlnCe) - ¢ =}

uo. .“....... M UX¥+t) i3 tha ?nu Salutran



“,

bl -’ﬁx.* ﬁ.ﬂ )

TS Yz latx+o)

“.ﬂ nin\x.ﬁ. 0av

)

09,



