
Ordinary Differential sations - part 1

CODES)
Complen Analysis - part 2

- A differential equation ,
where unknown

function is a function of a single variable .

- All derivatives are wort that single

~diable
.

~
ORDER :

- determined by the order of

the highest derivative present in the

differential equation .

Derivative : Rate of change of one quantity
w . r . t . another .

Examples :

-

Chemical Reactions

-
radioactive decay involving

Spontaneous decomposition
Crate of decal &

amount of substance
(

let : [0
,
T -> R

xCt) = denote the amount of substance

at time t

dr = -xx(t) k> 0

1st order It t = [0 ,T]
0 DE

x(0) = bo



Assume <C(0) >0 and uCt >0 t=20T)

= aC.. Solves
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= & (log(x(
+)) = - k

Ex

loqu(t) = -
kt + C

->

nct) = e
-

k+

=>I 2

At t= 0 u(0) = Do

=) x(t) = x
.

ekt

t = [0 ,T]
e

Do

-i
Example 2 : A bank offers volo interest

compounded " time in a seal

XnIt) = amount of money

accumulated in -years

Do = initial amount of money place
in the bank .



at

=> Cl= (1+ =) so

suppose it is compounded continuously

(in ->0")
vt

Cn (Al ↳ e no +y
,

0
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x(t)

d =
~act t>0(awe

2) (0) = Do

General nth order ODE replace
: DIA

~
0 : R+

xB+ -> R x : [0
,
8) -> R

(II c

4 (t ,

wit
,

x(t)
,

a Ht)
, . .

(1) =
0

b

where all(t) = dc(t)
di

known : dc. Unknown : L.)

Example : p(t,
u

,
x") =

0 (Isarda

ODE)

Typically

2nd onler
in

Normal
= act , * e

ODE form
(known)



Example 3 : - let a particle of mass a fall

freely under grarity .

(a) x
:

[0 , 8) -> R

nects - distance traversed by the

particl in time t

g - acceleration due to gravity

me = mg
to

(Ex) & ==

= vo
,

w() = c

- nct) = 19t + Vot +
Clo

.

(b) Air drag for lie= -
br"

partile
CV- relocity

v : [0 , 8) - R velocity of partile

m
= mg - bri -

There is a termina velocity vo a #t c

1 . 1 . du
It

= -



Formally : - > mg - br = -

= vo = a5

↳write :

-d =

M
ene

= ↳ =Vor-r

EII-way
-

vie = dt

tebolto side (from o tot)

(Ex) 1 InstY
= t

2 vo

!
rct) =

vo tanh/

First order Differential Equation

x
: [0 , 8) -> R f :

1 ,
2) XR +R

given continuous
function



bat - *
+ = f (t ,

+) = to
e

E (10) = No

a procedure for prescribing

> E x(-)

- the procedure makes save of

t . deliver a unique nc. I

>x(t) = x + St(s,
n(x)d

separation of variables
: - [ist order)

x
:

[0
,
x) + R Satisfie te ODE

f
:

[0,
1 x B - A

f(t
,

al = b for

Some h : [0 ,
6) ->H

9 : M -> 1 307

Example (velocity) ·

q(v) = I i hit
= B

Vo-



da q(x1da =
h(t)dt

· = ...

It x

0 2(. ) = ..

- .. I accide = (Thisid
do

?

let h : [0
, 8) -B , g

: B-> R let

x
: [0 ,

8) - satisfy separable OPE

-
h(t) + q(n()dn(t) = - * t>-

It

x(0)
= No

stepr :

nits = q(a) (t)

* t>, 0

Integrate bolt sides wort t

⑰ - nctdt = q(nct))de(t) dt
⑧

let G : [0 , 8) + R
-

Assorie

anti derivative
be such that

exists for
a'(x) = q() 9 ( : )



Catarate :

↓h(usts)
=

G'(ucts) d
= gacs)d

ahlus = acus -

substitute ⑰ in & to get

Stacts al = Sahucts] at

= G(x(+)) -

G(uc0)

I
ject) 'Cy) dy

x(0)

~Tx

-> stacts at - S 9(x) dy
& (0)


