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therapeutic .

Recall : for b > O
,

I Cb
× I = In lb) . b 's ( * I

dx
where

Incb) = m→ob" ( * * )
DX

'

It's known that :

In (2) = 0.69314
. . . is less than one ;

1h13) = 1.09861
. . . is greater than one .

So you 'd think there 'd be some number b , between 2 and 3
,
with

In (e) = I
.

You 'd be right ! ! Call this number e .
So :

Definition
.

e is the number with Ince ) -

- I
.

Factsaboute.la
) e -

- 2.71828
. . . . ( See Example 2 below .

)
I b ) By C * ) and the above def

'

n
,

we have

d- [ e
" ] = Inlet . ex = I . ex

DX

or ,
in short ,

¥ce× '÷ : "set .ge?:::::aee::hi:seiY
The function y=e× equates its own derivative !
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Examples (1) Find :

CH I [ e4× ] (B) d- [ east ' ] (c) ¥ [ cos Cet ) ]
DX dz

(D) q"Cr ) if qcr ) = e
" ?

(2) Use C * * ) to approximate e .

(3) Let Po and k be constants
.
Show that the function

y = Poekt
satisfies the differential equation

dy = Ky .

It

Solutions
.

I
" ' T¥e" He

"

¥ cnn.net :& :::&.

(B) Iq [ east
"
] = JOSH ! [ coscz , ] = - Eos # sin ( z ) .

(C) d- [ cos let ) ]= - sin (et) . d- [ et ] =
- e

't

since
't)

.

dz dz

(D) q' Cr) -
- er ?dqCr2]= are ?

So

q'
'

Cr ) -
- Iq C

2rem]=
2rad

,

[ er
'

] terada car ]
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= 2r . rarer ? er ? 2

= 4rad ? 252 = Ctr ? 2) er ?

(2) C * * )
sails , = im b" .

A x → O
a ×

So
,
if DX is smalt ,

In lb ) I b
' II
Ix

'

Put in b -
- e

,
and recall that In (e) =I :

Is e .

DX

Do some algebra :

Ix I ed ×
. I

A X -11 I e
IX

C ax + 1)
' lax s Ce

" )
" " I

e .

Now pick a small ax , say IX = 10 ? we get
-9 109

⇐ I (10-9+1)
" " °

= ( 1.000000001 ) = 2.718281 . . .

(3) Let y
-
- Poe

" !
Then

dat
= ¥ [ poekt ]

=

Poddy
[ ekt ] = Poektddckt ]

= Poe Kt . k
←

remember : this is y
= y . K = Ky ,

as claimed
.


