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•
Usual ( algebraic ) equ : Looking for an ×

( number ) .×2 - 2×+5=0
- ×= ?

• Diff equ . : Looking for a function y ( t )

( sometimes ycx ) )

& we have an equ .  involving t
, y , Y

'

or higher
derivatives

- If only y
'

appears - First order diff equ .

-
If y

'
& y

"
. . - - - -

2nd order .  - - - - .

Ttc
)

EI

yet
)=yct ) # ( for all t ) -

models

} growth of

1 populationy=y

ylt ) = A et For any const . A .

solution to (A)

-

-
models

E±
( 2nd order )

oscillation in

,
physics

y = - Y - ( or a spring

£ solution is yet ) = sink ) or Csslt ) . homey
F=ma

#
y "= - y -

Newton 's Law
distance from = yet ,

[ Hook?s Law
nesting position

-



•

Law 's of

Pghoygtgnjynyz ) -
diff . equ . Ethan

the

function.
 • Not all diff . equ . are solvable

.

•
We discuss Some Simpler Cases .

=Separable equ .

( first order ) .

y 'ct ) = FCY ,t )

b-
fcyjg.CI

separable Initial value

E±

Dj¥@"y
- 3y×1¥ .

§¥- = 3Y - # dy =
dt chain rule . .

( substitution )
}

tfydy ⇐ f÷ydy = f1dt±ln(y ) =t + C
3

ln ( y ) = ¥+3C
y =

e3t*
=

_€
A=

e3?

2=Y( ° ) = A

e3°
= A - A@ →

yH)=2e3µ



( Ex .  # 10 is 7.7 )

¥ dY_ = by ycl ) = 2 .dx
x :

←

¥x÷±→h¥ydy= b¥d×
lnx=u

f
Ydy=fln¥

dx - ÷d± du

Sudu = ¥ + C

9=2 = tngx
'

+ c =tn¥2+c

y =±(lncxD2+z#
2 =yc 1) = + TF -

2C = 4
.
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Logistic growth - Tt 18¥

_

( or Logistic function )

M = max population yet ) = population
at time t .
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1- =ky( M -

y )

) # dy = fkdt

sina.nl'T# path
.

Saad ) = 'T @( y ) - ln( my )) =
kt + C

Some for yet ) in terms of t .

ln(
=)

= M ( kt  + C) .

Suppose yco )=y .
given .

¥ = emht
. @ - F.

=e"
M

t.fm?zj

- you Can Solve for y .

One Can see : lim yet ) = M .

t → a

MK - -

m?× .

value

#][fj
of gets .


