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W
e 

se
t  

ε 
= 

0
an

d 
w

e 
eq

ua
te

 th
e 

de
riv

at
iv

e 
at

  ε
=0

  t
o 

ze
ro

.  
T

hi
s 

gi
ve

s 
an

 e
qu

at
io

n 
th

at
  λ

Α
m

us
t s

at
is

fy
 fo

r 
ev

er
y 

fu
nc

tio
n 

 g
  s

uc
h 

th
at

  ∫0
∞
 g

(a
) 

da
 =

 0
.  

S
ol

vi
ng

 th
is

 e
qu

at
io

n
gi

ve
s 

th
e 

an
sw

er
.
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W
he

re
 B

en
ne

tt'
s 

In
te

gr
al

 D
oe

s 
N

ot
 A

pp
ly

S
up

po
se

 n
ei

gh
bo

rin
g 

ce
lls

 d
o 

no
t h

av
e 

si
m

ila
r 

si
ze

s

E
xa

m
pl

e:

2∆

∆

0
a

k 
= 

1,
   

  λ
(x

) =
 1 a,  

   
m

(x
) =

 1 12
  ,

   
   

 M 2
 ∆

 +
 M 2

 2
∆ 

= 
 a

   
⇒ 

  
a M

 =
 3 2 ∆

B
en

ne
tt'

s 
in

te
gr

al
   

= 
  

1 12
  

1 M
2 

 ∫ 0a  
1

1/
a2

  f
(x

) d
x 

 =
   

1 12
 a2

M
2 

  =
   

1 12
  9 4  ∆

2

D
is

to
rt

io
n 

 ≅
  1 3  D

(∆
)  

+ 
 2 3 D

(2
∆)

  =
   

1 3  ∆2

12
  +

   
2 3 (2

∆)
2

12
   

= 
 1 12

 3
 ∆

2

A
no

th
er

 p
ro

bl
em

 e
xa

m
pl

e:

k 
=

 2
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•
B

en
ne

tt'
s 

in
te

gr
al

 c
an

 b
e 

ap
pl

ie
d 

ap
pl

y 
to

 q
ua

nt
iz

er
s 

w
he

re
 th

e 
ce

ll 
sh

ap
es

 c
ha

ng
e

ra
pi

dl
y 

(e
.g

. a
 p

er
io

di
c 

te
ss

el
at

io
n)

 p
ro

vi
de

d 
ne

ig
hb

or
in

g 
ce

lls
 h

av
e 

si
m

ila
r

vo
lu

m
es

.  
In

 th
is

 c
as

e,
 w

e 
ta

ke
  m

(x
) 

 to
 b

e 
th

e 
av

er
ag

e 
of

 th
e 

N
M

I's
 o

f t
he

 c
el

ls
 in

th
e 

vi
ci

ni
ty

 o
f  

x.

E
xa

m
pl

e 
1:

B
en

ne
tt'

s 
in

te
gr

al
 c

an
 b

e 
ap

pl
ie

d 
w

ith

m
(x

) 
= 

1 3 (
1 12

 +
 2

 1 12
 1

.2
5)

)

 

 
N

M
I(

a
×b

 r
e

ct
'l)

 =
 1 12

 (a
2
+

b
2
)/

2

√
a2

b2

E
xa

m
pl

e 
2:

B
en

ne
tt'

s 
in

te
gr

al
 w

ill
 n

ot
 g

iv
e 

th
e 

co
rr

ec
t

di
st

or
tio

n 
be

ca
us

e 
ne

ig
hb

or
in

g 
ce

lls
 d

o 
no

t
ha

ve
 th

e 
id

en
tic

al
 o

r 
si

m
ila

r 
vo

lu
m

es
.


