
MATH 2552 - DIFFERENT IAL EQUATIONS FALL 2019

CHAPTERII
.
1 : MODELS & SOLUTIONS

Aif are took which show up in many

different fields ( engineering , physio , brdogy ,
économies

. . . )
because they pour de maY of physxal pesasses
and phenomena .

• what is a different Val quatrain ?

DEFI A diffamant DE ) is an equatrom which

innoves an un know function and its down abus

EXI y
'
+ 2 y a-6 : heu the unknown function is y

Hy is a function of the variant ,
then y ! ¥

d'Y
+ 2g = 6 - three équivalent

a / waysofmitrng the

ou Elt ) +2ft) do if y , flt ) same diff quatrain

EX 2 A DE mary innove other known fondrons of the same

variable t R fonctions of y and its demi arbres
3 2

dg -13 et y = 2 + t n y
"

tyfy
'

) = sont
dt

DEE 2 A Em of a DE n' a différentiablefunochmsatrsfyu.mgthe DE

2T
EN y _

- é +3 is a solution . Jndud ; y'a lestez )
'
= - zeste

and if we nutntrtute y , y
'
in the DE

,
then the quality is true

y
'
+ 2g = - zé

"
+2 (est + 3) = - geste geste 6=6



REMARKS : . A solution ni au fumet on
• Bruce night be more than me solutions

. Open
the solution n' a class of function

Ex I If c à any constant , then y = Cé " +3 n' a solution

of y t.zy-6.ve will see that there are no other

outrons
.

(2) DE 's as mathematica models :

EXAMPLE ( NEWTON '

S LAW OF COOL IN G)

Cotre temperature of on objecte adjusts to the temperature of the

mr von ment where it is placed ( if it is hotter than the

qmron ment its temperature de creuses ; if it is Alder then

its temperature nouasses ) . Etre change of temperature indue

to the fact that heat is flowrmg out ou un the Mj ect ; and
the heat flow ni cause d by the temperature différence between
the djeob and the environnement .

cotre rate at which a hot

object in a cold room cools off also dépends on how hot

it is . La small
.

objets putin a large environnement
,
this

been amour is prueséd by the following law

NEWT0N'SLAW0FC00UNGKRHEATING_ i Etre Cate at which

an dgeot changes temperature is me gateway pro patronal
to the différence between its temperature and the

swrrsundv.mg temperature

Go express this law by a DE
,
we mud first to recale

what we me am by rak of change of a function ( = hour

fast is a function changer mg )



-i:
"

. .

Ë
: :÷÷÷÷÷÷÷:÷÷÷÷÷:

Y03g barking the average cate of change over sm aller and sm aller

vntowals air by Ultron g tg
→ 4) ne ottavri the Cintrons )

rate of change of y with respect to tout tit ,

tu dvevratrnoatt ,

hoffa ¥.

= fait
,
Utah

= f44 ) [ if the ermites cuits ]
ta - t

, = ton P
JE représente the slope of the tangent to the graph off at P

-
Jm Newton ' s leur statu : if

wlh = temperature of the dject at time t
T (b) = - t - of the environnent

cambrent temperature )
then dy = - K ( U - T )

dt
- [ Le quality as fondrons ft ]
the rat
of change
Gutt )

where k so is a constant



RE MARK

Newton 's Law à an example of DE that des crises a

dyn amical systems .

-

-

A dyn amical system is compose dof :

• a system ; this me ans that we are obxrvrmg a

phono menon which khans according to a out Glass
( the phono menon may be mechanical

, bidogrcal ,

social
,

. . . )
. dynamics vie .

the system ordres in home
-

-

s

our tank is bo puget and charcuterie Cas muchas

possible ) the long - term beh amor of the dyn amical system
and hour it changes .



REM ! 8f k = 2 and To =3
,

vu ottavir d' = -2 de -3 )

( see ex . D

Etre general neutron u - toi Cékt reprisent s an

ùnfrmitu farming of avives in the Cie) plane ,
canot

int of the DE (A) . Each integral ouvre

correspondsboafrxednahuofcult
) =3 Cest

:÷÷:÷ü : : "

.

/

-wxrEzœ
Ja any neutron u q [ i. e. for any chou f4

loin Ta + Ce - KE
= To ( because KTO )

taxe

cotre temperature of the object tends to be equal to the that of
the

swerswndings anis is the
lo-ng-timebehavr-ofthenyobem.IEt - O : MOI = Tate ,

i. e. eu (a) - To is the différence between the

temperature of the djeot and the ambient temperature .

Jf Cso ( the dject vs Warner than the armement ) , them the

⇐ à coder ]

Curve décreuses
,
( the temperature of the dj . idecreaxs )Cinouases ]

noceuses

Zhe slope of the curve ( which is the zouk of change Gutt ) ) is

Mspsrtronae to u - To ,
im particulaire to culot - T.at trme toi

.


