Biophysics

Math Supplement

I. Dirac Delta Function
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II. Fourier Series

A. f(x) defined between – and 
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with cn = ½ (an – i bn), c-n = ½ (an + i bn), c0 = a0/2
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So take first expansion of f(x) and multiply by sin(mx) and integrate
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Similarly, 
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B. Period of 2L 
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and 
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Example.  Write the Fourier Series for a periodic step function:

f(x) = 0 for –5<x<0 and f(x) = 3 for 0<x<5 with a period of 10. Work out in class.

Ans - 
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 See fourier1.mws to show this is step function.

III. Fourier Transforms

A. 1D – say function is not periodic

make n continuous, L ( infinity

define S = n/L, g(S) = 2Lcn

Had
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and 
[image: image15.wmf](

)

...

 

1,2,3

 

n 

 

,

e

x

f

 

dx

L

2

1

c

L

L

L

x

in

-

n

=

ò

=

-

p


g(S) = 
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, so

	g(S) = 
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B. 3D – Can do each separately.

g(Sx, Sy, Sz) = 
[image: image21.wmf](

)

ò

ò

ò

¥

¥

-

¥

¥

-

-

-

¥

¥

-

-

z

y

x

f

 

e

 

dz

e

 

dy

e

 

dx

z

iS

y

iS

x

iS

z

y

x

,

,



[image: image22.wmf](

)

(

)

ò

=

¥

¥

-

·

r

f

e

 

r

d

S

g

r

S

i

-

r

r

r

r

r



[image: image23.wmf](

)

(

)

ò

÷

ø

ö

ç

è

æ

p

=

¥

¥

-

·

S

g

e

S

d

2

1

r

f

r

S

i

3

r

r

r

v

r


Also have, if odd or even,
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ex – Finite box

f(x) = 3 for |x| < 3

      = 0 for |x| > 3

work out in class – See Maple confirmation of result.
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