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lF
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N 

OE
 T

HE
 P

AR
AM

m
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IN
 T

lf 
B

T
lW
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a

4
T

R
a

 M
O

D
a.

 

R
o
n
 A
. 

v
a
n
 U
i
j
k
 
')
. 

Ja
n 

J
. 
K
o
k
 

M
a
n
-
M
a
c
h
i
n
e
 
S
y
s
t
e
m
s
 G
r
o
u
p
,
 
L
a
b
o
r
a
t
o
r
y
 
f
o
r
 H
e
a
s
u
r
e
m
m
t
 
a
n
d
 
C
o
n
t
r
o
l
.
 

D
e
p
a
r
t
m
e
n
t
 o
f
 M
e
c
h
a
n
i
c
a
l
 E
n
g
i
n
e
e
r
i
n
g
.
 
D
e
l
f
t
 
U
n
i
v
e
r
s
i
t
y
 o
f
 
T
e
c
h
n
o
l
o
g
y
.
 

De
lf
t,
 
N
e
t
h
e
r
l
a
n
d
s
.
 

0
. 

su
m

m
ry

. 

T
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 o
f 

t
h
e
 p
a
r
a
m
e
t
e
r
s
 
o
f
 
t
h
e
 o
p
t
i
m
a
l
 c
o
n
t
r
o
l
 m
o
d
e
l
 

(R
ar
on
. 

K
l
e
i
n
m
a
n
,
 
L
e
v
i
s
o
n
 
rl

l)
 
f
r
m
 i
n
p
u
t
-
o
u
t
p
u
t
 
d
a
t
a
 
of
 
t
h
e
 h
u
m
a
n
 

o
p
c
r
a
t
o
r
 i
s 
c
o
n
s
i
d
e
r
e
d
.
 
A
c
c
e
p
t
i
n
g
 
t
h
e
 b
a
s
i
c
 
s
t
r
u
c
t
u
r
e
 o
f
 t
h
e
 m
o
d
e
l
 
a
s
 

a
 c
a
s
c
a
d
e
 o
f 

a
 
f
u
l
l
-
o
r
d
e
r
 
o
b
s
e
r
v
e
r
 
a
n
d
 
a
 
f
e
e
d
b
a
c
k
 l
aw
. 

an
d 

s
u
p
p
r
e
s
s
i
n
g
 

t
h
e
 i
nh
er
en
t 

o
p
t
i
m
a
l
i
t
y
 o
f 

t
h
e
 h
u
m
a
n
 
c
o
n
t
r
o
l
l
e
r
.
 
t
h
e
 p
a
r
a
m
e
t
e
r
s
 t
o
 b
e 

i
d
e
n
t
i
f
i
e
d
 a
r
e
 
th
e 

f
e
e
d
b
a
c
k
 m
at
ri
x.
 
t
h
e
 o
b
s
e
r
v
e
r
 g
a
i
n
 m
a
t
r
i
x
 
a
n
d
 
t
h
e
 

i
n
t
e
n
s
i
t
y
 m
a
t
r
i
c
e
s
 o
f 

t
h
e
 o
b
s
e
r
v
a
t
i
o
n
 
n
o
i
s
e
 
a
n
d
 
t
h
e
 m
o
t
o
r
 
n
o
i
s
e
.
 

T
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 o
f 

t
h
e
 p
a
r
a
m
e
t
e
r
s
 
i
s
 a
 
s
t
a
t
i
s
t
i
c
a
l
 p
r
o
b
l
e
m
,
 
b
e
c
a
u
s
e
 

o
f
 
th
e 
fa
ct
 
th
at
 
t
h
e
 s
y
s
t
e
m
 a

d
 o
u
t
p
u
t
 
a
r
e
 
c
o
r
r
u
p
t
e
d
 b
y 

n
o
i
s
e
,
 
an
d 

t
h
e
r
e
f
o
r
e
 

t
h
e
 s
o
l
u
t
i
o
n
 m
i
s
t
 
be
 
ba
se
d 

o
n
 
L
h
e
 
s
t
a
t
i
s
t
i
c
s
 
(
p
r
o
b
a
b
i
l
i
t
y
 d
e
n
s
i
t
y
 
f
u
n
c
t
i
o
n
)
 

h
)
 

of
 
t
h
e
 
in
pu
t 
a
n
3
 o
u
t
p
u
t
 
d
a
t
a
 o
f 

t
h
e
 h
u
m
a
n
 
o
p
e
r
a
t
o
r
.
 
H
o
w
e
v
e
r
.
 
ba
sc
d 

o
n
 t
h
e
 

v
 

s
t
a
t
i
s
t
i
c
s
 o
f
 
t
h
e
 
i
n
p
u
t
w
u
t
p
u
t
 d
a
t
a
 
o
f
 
t
h
e
 
h
u
m
a
n
 
op
er
at
or
. 

n
o
 
d
i
s
t
i
n
c
t
i
o
n
 

c
a
n
 b
e 
m
a
d
e
 
b
e
t
w
e
e
n
 t
he
 
o
b
s
e
r
v
a
t
i
o
n
 a
n
d
 
t
h
e
 m
o
t
o
r
 
no
is
e.
 
w
h
i
c
h
 
s
h
o
w
 t
h
a
t
 

t
h
e
 a

d
e
l
 s
u
f
f
e
r
s
 f
r
o
m
 o
v
e
r
p
a
r
a
m
e
t
r
i
z
a
t
i
o
n
.
 
I
n
 o
r
d
e
r
 
t
o
 o
b
t
a
i
n
 a
 
u
n
i
q
u
e
 

se
t 
of
 
p
a
r
a
m
e
t
e
r
s
,
 
f
o
r
 
t
h
e
 r
od
e!
 
t
o
 b
e 

i
d
e
n
t
i
f
i
e
d
 
a
n
 e
q
u
i
v
a
l
e
n
t
 s
ys
te
ff
i 

mu
?t
 
be
 
d
e
f
i
n
e
d
,
 
t
h
e
 a
s
s
o
c
i
a
t
e
d
 s
y
s
t
e
m
,
 
in
 
w
h
i
c
h
 
t
h
e
 o
b
s
e
r
v
a
t
i
o
n
 n
o
i
s
e
 a
n
d
 
c
 

t
h
e
 p
o
t
o
r
 n
o
i
s
e
 
a
r
e
 
r
e
p
l
a
c
e
d
 
by
 
e
n
 
i
n
n
o
v
a
t
i
o
n
s
 p
ro
ce
ss
. 

w
h
i
c
h
 
i
s
 a
 
c
m
b
i
-
 

n
a
t
i
o
n
 
of
 
t
h
e
s
e
  
wi
se
s.
 

T
h
e
 
p
a
r
m
e
t
e
r
s
 
in
 
t
h
e
 a
s
s
o
c
i
a
t
e
d
 
s
y
s
t
e
m
 
c
a
n
 b
e
 
i
d
e
n
t
i
f
i
e
d
 
i
f
 
t
h
e
 
f
o
l
l
o
w
i
n
e
 

c
o
n
d
i
t
i
n
n
s
 a
r
e
 
s
a
~
i
s
f
i
e
d
.
 F
i
r
s
t
,
 
t
h
e
 
i
n
p
u
t
 
a
n
d
 
o
u
t
p
u
t
 
s
i
m
a
l
 m
u
s
t
 
be
 

pe
rs
is
te
nt
ly
 
e
x
c
i
t
i
n
g
 o
f
 
s
u
f
f
i
c
i
e
n
t
 
o
r
d
e
r
.
 
S
e
c
o
n
d
.
 
t
h
e
 p
a
r
a
m
e
t
e
r
s
 
o
f
 
t
h
e
 

a
s
s
o
c
i
a
t
e
d
 
s
y
s
t
r
r
 
m
u
s
~
 s
a
t
i
s
f
y
 a
 
c
o
n
t
r
o
l
l
a
b
i
l
i
t
y
 
a
n
d
 
a
n
 
o
b
s
c
r
v
a
b
i
l
i
t
y
 

c
o
n
d
i
t
i
o
n
.
 
Th

is
 
l
a
s
t
 
c
o
n
d
i
t
i
o
n
 
is
 
p
l
a
u
s
i
b
l
e
,
 
f
o
r
 t
h
e
 n
o
n
-
c
o
n
t
r
o
l
l
a
b
l
e
 

a
n
d
 n
c
n
-
o
b
s
e
r
v
a
b
l
e
 p
ar
t 

o
f
 t
h
e
 
s
y
s
t
e
n
 d
o
 
no
t 

i
n
f
l
u
e
n
c
e
 t
h
e
 
o
u
t
p
u
t
 o
f
 
t
h
e
 

sy
st
r-
r.
 
As
 
a
 
c
o
n
s
e
q
u
e
n
c
e
.
 i
n
 a
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
pr
oc
#:
du
re
 o
n
l
y
 
t
h
e
 

c
o
n
t
r
o
l
l
a
b
l
e
 
a
n
d
 
o
b
s
e
r
v
a
b
l
e
 p
a
r
t
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 c
a
n
 b
r: 

i
d
e
n
t
i
f
i
e
d
.
 
Bu
t 

e
v
e
n
 
if
 
al
l 

t
h
e
 
c
o
n
d
i
t
i
o
n
s
 a
r
e
 
s
a
t
i
s
f
i
c
d
,
 
t
h
e
 p
a
r
a
m
e
t
e
r
s
 
o
f
 
t
h
e
 
a
s
s
o
c
i
a
t
e
d
 

s
p
s
t
e
n
 a
re
 n
ot
 
u
n
i
q
u
e
l
y
 
r
e
l
a
t
e
d
 
t
o
 t
h
e
 m
o
d
e
l
 
p
a
r
a
m
e
t
e
r
s
.
 
In
 
f
a
c
t
 
t
h
e
 m
o
d
e
l
 

p
a
r
m
t
r
r
s
 c
a
n
 b
e 

d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 p
a
r
a
m
e
t
e
r
s
 
o
f
 t
h
e
 a
s
s
o
c
i
a
t
e
d
 
sy
st
cs
n 

u
p
 
to
 
a
 
s
i
m
i
l
a
r
i
t
y
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 o
f
 
t
h
e
 m
od
el
. 

T
h
e
 
o
p
t
i
m
a
l
 
c
o
n
t
r
o
l
 m
o
d
e
l
 

e
d
i
i
b
i
t
s
 a
 p
a
r
t
i
c
u
l
a
r
 s
t
r
u
c
t
u
r
e
.
 d
u
e
 
t
o
 t
h
e
 
c
a
s
c
a
d
e
 
o
f
 
a
n
 o
b
s
e
r
v
e
r
 
an
d 

a
 

f
e
e
d
b
a
c
k
 I

zw
. 
?o
,n
of
 
e
v
e
r
y
 
s
i
m
i
l
a
r
i
t
y
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 o

n
 
t
h
e
 p
a
r
a
m
e
t
r
r
s
 
o
f
 

t
h
e
 a
s
s
o
c
i
z
t
e
d
 
s
y
s
t
e
m
 y
i
e
l
d
s
 
a
 
se
t 

o
f
 p
a
r
a
m
e
t
e
r
s
 
c
o
r
r
c
s
p
o
n
d
i
n
e
 
t
o
 t
h
i
s
 

s
t
r
u
r
t
u
r
c
 o
f 

t
h
c
 
o
p
t
i
n
a
l
 c
oi
lt
ro
l 
n
o
d
c
l
.
 
In

 o
r
d
e
r
 
t
o
 s
a
t
i
s
f
y
 
t
h
i
s
 
r
e
q
u
i
r
e
m
n
t
 

t
h
e
 t

i
-
a
n
s
f
o
m
t
i
c
m
 m
a
t
r
i
x
 m
u
s
t
 
b
e
 a
 
s
o
l
u
t
i
o
n
 
o
f
 a
 c
c
r
t
a
i
n
 
q
u
a
d
r
a
t
i
c
 m

t
r
i
x
 

c
q
u
a
r
 i
on
. 

O
n

ce
 
t!
~e
 p
a
r
a
m
t
c
r
s
 
a
r
e
 d
c
t
e
r
m
i
n
e
d
.
 
t
h
e
 o
p
t
i
m
a
l
i
t
y
 
o
f
 
t
h
e
 r
s
t
i
m
a
t
r
d
 

p
a
r
a
L
e
l
c
r
s
 i
s 
c
o
n
s
i
d
e
r
e
d
 m
a
k
i
n
g
 
u
s
e
 
o
f
 t
h
e
 
r
e
s
u
l
t
s
 o

f
 
t
h
e
 
i
v
e
r
s
e
 o

p
t
k
l
l
 

co
~i
ti
 ul
 
pr
i'
~1
um
 z

:t
d 

i
~
s
 

fi
lt
er
in
g 
e
q
u
i
v
~
i
c
n
t
.
 T
h
e
 
o
p
t
i
m
z
l
i
 t
y
 
c
o
a
d
i
t
i
n
n
s
 

')
 

T
1.

e 
re
zc
;r
ch
 

r
e
p
o
r
t
e
d
 
in
 
:l
ai
s 

p
a
p
e
r
 
i
s
 p
a
i
t
i
e
l
l
y
 
s
u
p
p
o
r
t
e
d
 
b
y
 
Ll
ie
 

K
s
t
h
 r
l
m
d
;
 
O
~
~
.
m
i
z
a
t
i
~
i
.
~
 

f
o
r
 A
d
v
a
n
c
e
m
e
n
t
 
of
 
P
u
r
e
 
R
e
s
e
a
r
c
h
 
(Z
VO
).
 

m
y

 f
u
r
t
h
a
r
e
s
t
r
i
c
r
 
t
h
e
 e
q
u
i
v
a
l
e
n
t
 c
l
a
s
s
 
o
f
 f
e
e
d
b
a
c
k
 m
a
t
r
i
c
e
s
 
a
n
d
 
o
b
s
e
r
v
e
r
 

ga
in
 m
a
t
r
i
c
e
s
.
 
C
o
r
r
e
s
p
o
n
d
i
n
p
.
 t
o
 e
a
c
h
 
f
e
e
d
b
a
c
k
 
l
a
w
 a
 
c
l
a
s
s
 
o
f
 v
e
i
e
h
t
i
n
g
 

m
a
t
r
i
c
e
s
 
e
x
i
s
t
s
,
 
j
u
s
t
 
as
 w
i
t
h
 
t
h
e
 o
b
s
e
r
v
e
r
 
e
a
i
n
 m
a
t
r
i
x
 
a
n
d
 
t
h
e
 
c
o
r
r
e
s
p
o
a
d
i
n
p
,
 

n
o
i
s
e
 
i
n
t
e
n
s
i
t
y
 m
a
t
r
i
c
e
s
.
 
So
 
t
h
e
 w
e
i
~
h
t
i
n
g
 n
a
t
r
i
c
e
s
 
an
d 

t
h
e
 o
b
s
e
r
v
a
t
i
o
n
 

n
o
i
s
e
 
a
n
d
 
m
o
t
o
r
 
n
o
i
s
e
 
c
a
n
n
o
t
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 u
n
i
q
u
e
l
y
 
w
i
t
h
o
u
t
 
a
d
d
i
t
i
m
a
l
 

i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
 
t
h
e
s
e
 
p
a
r
a
m
e
t
e
r
s
.
 

.
 

-
. 

A 
v
e
r
y
 
i
m
p
o
r
t
a
n
t
 
f
e
a
t
u
r
e
 o
f
 
t
h
e
 o
p
t
i
m
a
l
 
c
o
n
t
r
o
l
 m

d
e
l
 i
s
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 

t
h
e
 p
a
r
a
m
e
t
e
r
 
v
a
l
u
e
s
 w
h
i
c
h
 
g
i
v
e
 
t
h
e
 b
e
s
t
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 h
u
m
a
n
 c
o
n
t
r
o
l
l
e
r
,
 

d
o
 s
a
t
i
s
f
y
 
c
e
r
t
a
i
n
 
g
e
n
e
r
a
l
 a

l
e
s
,
 w
h
i
c
h
 
m
e
a
n
s
 
t
h
a
t
 
t
h
e
 m
o
d
e
l
 
i
n
 c
o
n
j
u
n
c
t
i
o
n
 

v
i
t
b
 
t
h
e
s
e
 r
u
l
e
s
 
f
o
r
 
a
d
j
u
s
t
m
e
n
t
 o
f
 
i
t
s
 p
a
r
a
m
e
t
e
r
s
 
c
a
n
 b
e
 u
s
e
d
 
t
o
 p
r
e
d
i
c
t
 
t
h
e
 

h
u
m
a
n
 
c
o
n
t
r
o
l
l
e
r
 
b
e
h
a
v
i
o
r
 
i
n
 a
 b
r
o
a
d
 
c
l
a
s
s
 
of
 
c
o
n
t
r
o
l
 
s
i
t
u
a
t
i
o
n
s
.
 

A
s
 
i
s
 k
n
o
u
n
 
f
r
o
m
 p
u
b
l
i
c
a
t
i
o
n
s
 o
f
 
K
l
e
i
n
m
a
n
.
 
B
a
r
o
n
,
 
L
e
v
i
s
o
n
 
[
I
]
 
s
u
c
c
e
s
s
f
u
l
 

m
e
t
h
o
d
s
 
e
x
i
s
t
 

f
o
r
 
i
t
e
r
a
t
i
v
e
 a
d
j
u
s
t
m
e
n
t
 
of
 
t
h
e
 m

d
e
l
 p
a
r
a
i
x
t
e
r
s
 
s
u
c
h
 t
lr
at
 

t
h
e
 m
o
d
e
l
 
a
g
r
e
e
s
 a
d
e
q
u
a
t
e
l
y
 w
i
t
h
 

h
u
m
a
n
 
c
o
n
t
r
o
l
 b
e
h
a
v
i
o
r
.
 
H
o
v
e
v
e
r
,
 
t
h
i
s
 m
e
t
h
o
d
 

f
o
r
 
t
h
e
 d
e
t
e
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 m
o
d
e
l
 
p
a
r
a
m
e
t
e
r
s
 
a
l
s
o
 
s
h
o
w
s
 
so
me
 a
s
p
e
c
t
s
 v
h
i
c
h
 

c
a
n
 b
e
 
p
r
o
h
i
b
i
t
i
v
e
 
f
o
r
 a
p
p
l
i
c
a
t
i
o
n
 o
f
 
t
h
e
 m
o
d
e
l
 
i
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 o
f
 c
e
r
t
a
i
n
 

q
u
e
s
t
i
o
n
s
 
r
e
l
a
t
e
d
 
t
o
 h
u
m
a
n
 
c
o
n
t
r
o
l
 b
e
h
a
v
i
o
r
.
 
F
o
r
 
ex
am
pl
e.
 
t
o
 d
e
t
e
r
m
i
n
e
 
t
h
e
 

o
p
t
i
m
a
l
 
c
o
n
t
r
o
l
 
l
a
w
 
i
n
 
t
h
e
 p
o
d
e
l
 
it
 
i
s
 a
s
s
c
m
r
d
 
t
h
a
t
 
t
h
e
 c
o
n
t
r
o
l
 
ta
sk
. 

a
s
 

p
e
r
f
o
r
m
e
d
 
b
y
 
t
h
e
 
h
u
m
a
n
 c
o
n
t
r
o
l
l
e
r
,
 
is
 
kn
ob
-.
 

F
o
r
 
t
h
o
s
e
 
s
i
t
u
a
t
i
o
n
s
 w
h
e
r
e
 
t
h
e
 

a
p
p
o
i
n
t
e
d
 
t
a
s
k
 
i
s
 k
n
o
w
n
 
in
 
a
d
v
a
n
c
e
,
 
a
n
d
 w
h
e
r
e
 
a
l
s
o
 c
a
r
e
 h
a
s
 
t
a
k
e
n
 t
h
a
t
 
t
h
e
 b

a
n
 

c
o
n
t
r
o
l
l
e
r
 n

p
~
i
m
i
z
s
s
 t
h
i
s
 
t
a
s
k
,
a
n
d
 
n
o
 
o
t
h
e
r
,
 
t
h
e
 g
i
v
e
n
 
m
e
t
h
o
d
 
c
a
n
 
b
e
x
s
e
d
 
in
de
ed
..
 

H
a
r
c
v
e
r
,
 
if
 
o
n
e
 
t
r
i
e
s
 
t
o
 e

r
m
i
n
e
 
t
h
e
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u
b
j
e
c
t
i
v
e
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
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f
 
t
h
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u
m
n
 

c
o
n
t
r
o
l
l
e
r
 
o
f
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c
e
r
t
a
i
n
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o
n
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r
o
l
 
t
a
s
k
 
l
a
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n
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h
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n
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p
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a
i
z
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d
 
p
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c
e
 

i
n
d
e
x
 
i
s
 n
ot
 
k
n
o
w
n
 
a
 
pr
io
ri
. 

Tn
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 c
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o
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 c
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y
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h
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 c
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h
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p
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r
a
t
o
r
 
f
r
o
m
 
t
h
e
 

r
a
s
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m
c
n
t
s
 o
f 

h
i
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h
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p
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c
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 c
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 d
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 c
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 d
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c
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c
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c
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. 

al
..
 

t
h
e
 
i
n
t
e
n
s
i
t
y
 o
f
 t
h
e
 
0
5
s
e
r
v
a
t
i
o
n
 
n
o
i
s
e
 
h
a
s
 
a
 c
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 d
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c
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 d
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y
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c
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.
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.
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 d
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 c
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 c
o
n
f
r
o
n
t
e
d
 
w
i
t
h
 
t
h
e
 r
e
v
e
r
s
e
 
w
o
b
l
e
n
 

o
f
 d
c
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 d
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b
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d
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m
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c
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 d
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 d
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 c
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d
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.
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c
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 m
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b
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 c
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 d
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at
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 c
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 c
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 c
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b
s
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r
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at
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t
a
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at
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c
o
n
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c
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at
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k)
 

=
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d
 
- 
di
me
ns
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i
t
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n
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 d
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r
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d
h
~
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o
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 o
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n
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p
 p
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 c
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u
n
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 d
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 p
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c
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r
i
x
;
 

-. 
U
 
- ob

s
e
r
v
e
r
 g
ai
n 
r
t
r
i
x
.
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 l
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c
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c
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~
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r
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 d
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c
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 p
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c
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 b
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 d
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p
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 f
l 
w
h
i
c
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 d
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c
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b
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c
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 b
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 d
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 p
r
i
o
r
i
 
a
c
c
r
p
t
e
d
.
 

t
h
e
n
 
Lh
e 

p
a
r
a
m
t
e
r
 s
e
t
 
c
o
n
s
i
s
~
s
 o
f
 
t
h
e
 m
a
t
r
i
c
e
s
 
(L
.K
,Q
 

,J
, 

1. 
T
h
e
 
q
u
c
s
t
i
o
n
s
 

v. 
v
o
 

u
b
e
t
h
e
r
 
a
 
g
i
v
e
n
 
f
e
e
d
b
a
c
k
 
m
r
r
i
x
 
L
 
i
s
 
i
n
d
c
c
d
 
o
p
t
i
m
a
l
 
i
n
 
t
h
e
 s
e
n
s
e
 o
f
 
s
o
o
e
 

q
u
a
d
r
a
t
i
c
 
p
e
r
f
o
r
n
m
n
c
c
 
i
n
d
e
x
 a
n
d
,
 
if
 
so
, 

w
h
a
t
 
is
 
t
h
e
 c
o
r
r
e
s
p
o
n
d
i
n
p
,
 s
et
 
of
 

w
e
i
g
h
t
i
n
g
 
au
tr
ic
c.
s 
Q
 a
n
d
 
R,
 
a
r
e
 
t
h
e
n
 c
o
n
s
i
d
i
r
e
d
 
s
e
p
a
r
a
t
e
l
y
.
 T

h
e
 
s
a
m
e
 c
o
u
n
t
s
 

f
o
r
 t
h
e
 n

p
t
i
m
l
i
r
y
 
o
f
 
a
 
g
i
v
e
n
 
o
b
s
e
r
v
e
r
 
g
a
i
n
 n
a
t
r
i
x
 
K
 
a
n
d
 
t
h
e
 c
o
r
r
e
s
p
o
n
d
i
n
g
 

i
n
t
e
n
s
i
t
y
 m
t
r
i
c
e
s
 * 

a
n
d
 
@v
o.
 
T
h
i
s
 w
a
y
 
o
f
 
a
p
p
r
o
a
c
h
 
h
a
s
 
s
o
m
e
 
i
w
o
r
t
a
n
t
 
a
d
v
a
n
-
 

V
n
 

t
a
g
c
s
 
i
n
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 d

e
l
 f
r
o
m
 
i
n
p
u
t
-
o
u
t
p
u
t
 d
at
a.
 
l
i
k
e
 
(
p
o
s
s
i
-
 

b
l
y
)
 
a
 
b
e
t
t
e
r
 
f
i
t
 o

f
 t
h
e
 d
a
t
a
 
(a
 
b
r
o
a
d
e
r
 
c
l
a
s
s
 
o
f
 
r
a
~
t
r
i
c
c
s
 L
 a
n
d
 
K
 
i
s
 a

l
l
w
e
d
)
 

a
n
d
 
l
c
s
s
 p
r
o
b
l
e
m
s
 
w
i
t
h
 
t
h
o
 u
r.
iq
ue
nc
ss
 
o
f
 t
h
e
 
s
o
l
u
t
i
o
n
 
(a
 
p
a
r
t
i
c
u
l
a
r
 m
a
t
r
i
x
 
L
 

ox
 
K
 c
o
r
r
e
s
p
o
n
d
s
 w
i
t
h
 
a
 v
h
o
;
e
 
c
l
a
s
s
 
o
f
 
p
o
s
s
i
b
l
e
 u
n
t
r
i
c
e
s
 
Q
 

an
d

 
R 
o
r
 m
a
t
r
i
c
e
s
 

#,m
 

a
n
d
 

.T
he
 
t
e
s
t
 
w
h
e
t
h
e
r
 
t
h
e
 m
a
t
r
i
c
e
s
 
L 
a
n
d
 
K 

a
r
e
 
b
o
l
u
t
i
o
n
s
 o
f 

a
n
 o
p
t
i
m
a
l
 

'-0 

c
o
n
t
r
o
l
 p
r
o
b
l
e
m
 
o
r
 o
h
s
e
r
v
e
r
 
p
r
o
S
l
r
n
 
r
e
s
p
c
c
t
i
u
e
l
y
,
 
c
a
n
 b
e
 
v
e
r
i
f
i
e
d
 
by
 
a
p
p
l
i
c
c
t
l
o
n
 

of
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
i
n
v
e
r
s
e
 o
p
t
i
m
a
l
 
c
n
n
t
r
c
 

p
r
o
b
l
e
m
 
a
n
d
 
o
h
s
c
r
v
e
r
 
p
r
o
b
l
m
 

N
 

r
e
s
p
e
c
t
i
v
e
l
y
 
(S
cc
. 
9)
. 

T
h
i
s
 
a
p
p
r
o
a
c
h
 
m
a
n
s
 b
a
s
i
c
a
l
l
y
 
t
h
a
t
 
t
h
c
 
s
t
r
u
c
t
u
r
e
 o
f
 
t
h
e
 

o
 

o
p
t
i
m
a
l
 c
o
n
t
r
o
l
 
a
o
d
c
l
 
i
s
 
f
u
l
l
y
 a
c
c
e
p
t
e
d
 
a
n
d
 
a
d
o
p
t
e
d
,
 
ho
b-
ev
cr
. 

t
h
a
t
 
t
h
e
 o
p
t
h
a
l
i
t
y
 

o
f
 
t
h
e
 h

w
u
n
 c
o
n
t
r
o
l
l
e
r
 
is
 
n
o
t
 
a
s
s
i
m
i
l
a
t
e
d
 
i
n
 a
d
v
a
n
c
e
s
a
n
d
 t
ha
t 

it
 
w
i
l
l
 
be
 
e
x
a
m
i
n
e
d
 

a
f
t
c
r
w
d
r
d
s
.
 

h
s
e
d
 o
n
 
t
h
e
 c
o
n
s
i
d
c
r
.
a
t
i
o
n
s
 g
i
v
e
n
 
a
b
o
v
e
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 p

r
o
b
l
m
 
o
f
 
t
h
e
 

h
u
m
a
n
 
o
p
e
r
a
t
o
r
 
r
o
d
e
1
 
is
 
d
e
f
i
n
e
d
 
i
n
 
t
e
n
s
 o
f
 
t
h
e
 
p
a
r
a
m
e
t
e
r
 
se
t 

(L
.K
.$
--
 
.
q
-
 1.

 
-'m 

"
0

 
Ir

. 
t
h
e
 e
v
a
l
u
a
t
i
o
n
 o

f
 
t
h
e
 
i
d
e
n
t
i
f
i
a
b
i
l
i
t
y
 
o
f
 t
h
i
s
 p
a
r
a
e
p
t
e
r
 
se
t 

it
 
is
 
a
s
s
u
m
e
d
 

tb
at
 
t
h
e
r
e
 
a
r
e
 
e
x
p
e
r
i
m
e
n
t
a
l
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
v
a
i
l
a
b
l
e
 
o
f
 
t
h
e
 c
l
o
s
e
d
 
l
o
o
p
 s
y
s
t
e
n
 

(F
ig
 
1). 

p
a
r
t
i
c
u
l
a
r
l
y
 
o
f
 
t
h
e
 c
o
n
t
r
o
l
 
s
i
g
n
a
l
 u
(k
) 

a
n
d
 
t
h
e
 o
u
t
p
u
t
 
s
i
g
n
a
l
 C
x(
k)
. 

m
e
 s
y
s
t
c
a
 c
q
u
a
t
i
o
n
 a
n
d
 
t
h
e
 o
u
t
p
u
t
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
t
o
 b
e
 
id
en
ti
fi
ed
 

(2
.3
) 

- 
(2
.5
) 

c
a
n
 b
c
 
w
r
i
t
t
e
n
 
i
n
 
t
h
e
 
f
o
l
l
w
i
n
g
 f
or
m:
 

£(
k+
l)
 

- (A-
KC
-B
L)
jc
(k
)+
KC
x(
k)
4R
vo
(k
) 

;
 

(3
.1
) 

u(
k)
 

=
 -
:A
Ck
)+
vm
(k
) 

. 
(3
.2
) 

In
 
t
h
e
 
s
y
s
t
e
m
 

(3
.1

).
 

(3
.2
).
th
e 

i
n
p
u
t
 

C
x(

k)
 

a
d

 t
:~
e 
o
u
t
p
u
t
 

n
(k

) 
a
r
e
 m
e
a
s
u
r
e
d
 

an
d 

t
h
e
 s
y
s
t
e
m
 m
a
t
r
i
c
e
s
 

A
,B

.C
 

a
n
d
 

G
 
a
r
e
 a

s
s
u
w
d
 
t
o
 b
e
 k
no
wn
. 

I
n
 t
h
e
 
f
o
l
l
o
w
i
n
g
 s
e
c
t
i
o
n
s
 
t
h
e
 
p
r
6
b
l
e
m
 w
i
l
l
 
b
e
 
t
r
v
a
t
e
d
 w
h
e
t
h
e
r
 
t
h
e
 
p
a
r
a
m
e
t
e
r
s
 

'-
,R
.O
v_
 

a
n
d
 
q
V
r
V
_
 o
f
 t
h
e
 
s
y
s
t
e
m
 
(3
.1
).
 

(3
.2
) 

o
p
e
r
a
t
i
n
g
 
in
 
a
 c
l
o
s
e
d
 
l
o
o
p
 a
r
e
 

"
 

i
d
c
n
~
i
f
i
a
h
l
e
 a
n
d
 
c
n
d
e
r
 w
h
a
t
 
c
o
n
d
i
t
i
o
n
s
.
 
f
i
r
s
t
 
so
ee
 ~
,
c
n
c
r
a
l
 re
r.
ul
:s
 

o
f
 
t
h
e
 

id
cn
r'
Ii
.~
bi
li
ty
 
r
o
n
r
r
p
t
 

w
il

l 
b
c
 
p
r
e
s
e
n
t
e
d
,
 
w
h
i
c
h
 
t
h
e
n
 w
i
l
l
 
b
c
 
a
p
p
l
i
e
d
 
to
 

rh
c 
u
n
d
e
r
l
y
i
n
&
 
p
r
o
b
l
r
m
.
 

B
e
f
o
r
e
 
s
o
l
v
i
n
g
 t
h
e
 p
a
r
a
m
e
t
e
r
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 p
ro
bl
em
. 

t
n
 p
r
o
b
l
e
m
 o
f
 t
b
e
 

i
d
e
o
t
i
f
i
a
b
i
l
i
t
y
 o
f 

t
h
e
 p

a
r
a
t
e
r
s
 s
h
o
u
l
d
 

te
 c
o
n
s
i
d
e
r
e
d
.
 
I
n
 c
a
s
e
 o
f
 
t
h
e
 l
o
d
a
l
 

s
t
r
u
c
t
u
r
e
 
i
s
 g
iv
en
. 

t
h
e
 q
u
e
s
t
i
o
n
 a
l
s
o
 a
r
i
s
e
s
 w
h
e
t
h
e
r
 
t
h
e
 i
n
p
u
t
 
s
i
g
n
a
l
s
 a

re
 

a
p
p
r
o
p
r
i
a
t
e
 
f
c
r
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 a
f
 
t
h
e
 u

n
k
n
w
n
 p
a
r
a
m
e
t
e
r
a
 i
n
 
t
h
e
 s
yr
tr
A.
 

T
h
e
 
i
d
c
n
t
i
f
i
a
b
i
l
i
t
y
 
p
r
o
b
l
e
m
 
c
a
n
 
be
 
a
p
p
r
o
a
c
h
e
d
 
i
n
 a
 
d
e
t
e
m
i
n
i
s
t
i
c
 w
a
y
 
o
r
 a
 

s
t
o
c
h
a
s
t
i
c
 
wa
y.
 
T
s
e
 a
n
d
 
A
n
t
o
n
 
1
2
3
 a
r
g
u
e
 
t
h
a
t
 
d
e
t
e
r
m
i
n
i
s
t
i
c
 
i
d
m
t
i
f
i
a
b
i
l
i
t
y
 

i
s
 n
e
c
e
s
s
a
r
y
 
b
u
t
 
n
o
t
 
s
u
f
f
i
c
i
e
n
t
 
f
o
r
 
s
t
o
c
l
~
a
s
t
i
c
 i
d
e
n
t
i
f
i
a
b
i
l
i
~
y
 w

h
en

 t
h
e
 

o
u
t
p
u
t
 
a
n
d
 
(o
r)
 
t
h
e
 
s
y
s
t
f
u
 
i
s
 c
o
-
r
u
p
t
e
d
 
by
 
no
is
e.
 
T
h
i
s
 
i
s
 p
l
a
u
s
i
b
l
e
,
 
f
o
r
 
in
 

a
 d
e
t
e
r
m
i
n
i
s
t
i
c
 
u
a
y
 
n
o
t
h
i
n
8
 
c
a
n
 b
e
 
s
a
i
d
 
a
b
o
u
t
 
t
h
e
 
s
t
a
t
i
s
t
i
c
s
 o
f
 
t
h
e
 w
i
s
e
 

so
ur
ce
s.
 
%.
in
 

t
h
e
 
g
i
v
e
n
 
s
t
o
c
h
a
s
t
i
c
 
c
a
s
e
 
t
h
e
 s
y
s
t
e
n
 p
a
r
.
l
r
t
e
r
s
 
b
s
v
e
 
t
o
 b
e 

r
e
c
o
v
e
r
e
d
 
i
n
 t

o
r
 
p
r
o
b
a
b
i
l
i
s
t
i
c
 
se
ns
e.
 

P
o
r
 
t
h
e
 e
l
a
b
o
r
a
t
i
o
n
 
o
f
 
t
h
e
 i
d
e
n
t
i
f
i
a
b
i
l
i
t
y
 
v
e
 
i
n
t
r
o
d
u
c
e
 
t
h
e
 f

o
l
l
w
i
m
g
 

n
o
t
a
t
i
o
n
:
 

T
h
e
 o
b
s
e
r
v
a
t
i
o
n
s
 
u(
k)
 

wi
ll

 b
e
 d
e
n
o
t
e
d
 
by
 
z(
k)
; 

t
h
e
 s
e
t
 o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
 
%(
I)
 

fo
r 
k
o
s
l
i
k
 
w
i
l
l
 
b
e
 v
r
i
t
t
e
n
 
a
s
 Z
(k)
: 

Z(
k)
 
6 

(z
(k
O)
. 

:..
 .z

(k
)I
 
;
 

(4
.1
) 

t
h
e
 v
e
c
t
o
r
 
o
f
 u
n
k
n
o
w
n
 
p
a
r
o
r
e
t
o
r
s
 v
i
l
l
 
b
e
 
d
e
n
o
t
e
d
 
by
 
0,
 
i
n
 t
h
e
 u
n
d
e
r
l
y
i
n
g
 

pr
ll
bf
co
 0
 
- IK

 .L
.C
v 

,%ol
 

;
 

(4
.2
) 

I
 

t
h
e
 
p
m
b
a
b
i
l
i
t
y
d
e
n
s
i
t
y
 
f
u
n
c
t
i
o
n
 o
f
 
r
l
k
)
 
c
o
n
d
i
t
i
o
n
e
d
 
oa
 Z
(k
-I
) 

.n
d
 0
 
is
: 

p(
~(
k)
/Z
(k
-l
).
0)
. 

B
a
s
e
d
 
o
n
 
s
t
a
~
i
s
t
i
c
a
l
 c
o
n
s
i
d
e
r
a
t
i
o
n
s
.
 
T
o
e
 a
n
d
 A
n
t
o
n
 

C
21

 d
e
f
i
n
e
d
 
r
e
w
l
v
a
-
 

b
i
l
i
t
y
 
o
f
 
t

w
 p
a
r
a
m
e
t
e
r
s
 
i
n
 
t
h
e
 f

o
l
l
w
i
n
g
 w
ay
: 

;.
a 

p
a
r
a
m
e
t
e
r
s
 
0
 

an
d 

8
 
b
e
l
o
n
g
i
n
g
 
t
o
 s
a
n
e
 c

p
c
t
 (
s-
 
d
i
m
e
n
s
i
o
n
a
l
)
 

2 
se
t 

~
f

:
 

a
r
e
 m

re
sb

~
u

a
b

to
 if
 
t
h
e
 e
q
u
a
l
i
t
y
:
 

h
o

ld
s 
w
i
t
h
 p
r
o
b
a
b
i
l
i
t
y
 
I 
f
o
r
 a
1l
.c
xc
ep
t 

a
 
f
i
n
i
t
e
 n

u
b
c
r
 o
f
 
i
n
t
e
g
e
r
s
 

.
 

-
 

k2
ko
. 

U
n
d
e
r
 

s
-m

e
 m
i
l
d
 
c
o
n
d
i
t
i
o
n
s
 
r
e
s
o
l
v
a
b
i
l
i
t
y
 
g
u
a
r
a
n
t
e
e
s
 
t
h
e
 
e
x
i
s
t
e
n
c
e
 o
f
 a
 

c
o
n
s
i
s
t
e
n
t
 
s
e
q
u
e
n
c
e
 
o
f
 e
st
ip
;l
te
s,
 w
h
i
c
h
 
m
e
a
n
s
 
t
h
e
 
i
d
e
n
t
i
f
i
a
b
i
l
i
t
y
 o
f
 

p
a
r
a
m
e
t
e
r
s
 
in
 
a
 
p
r
o
b
a
b
i
l
i
s
t
i
c
 
se
nc
e.
 

h
e

 o
f
 
t
h
e
s
e
 c

o
n
d
i
t
i
m
s
 
i
s
 t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
 

t
h
a
t
 
t
h
e
 
o
b
s
e
~
r
a
t
i
o
n
 s
r
a
t
i
s
t
i
c
s
 z
(k
) 

a
r
e
 a
s
y
m
p
t
o
t
i
c
a
l
l
y
 
u
n
c
c
r
r
e
l
s
t
r
d
.
 
I
f
 t
h
e
 

c
l
o
s
e
d
 

lo
o

p
 s
y
s
t
e
m
 
i
s
 
s
t
a
b
l
e
,
 w
h
i
c
h
 
v
i
l
l
 
be
 
t
h
e
 c
a
s
e
 
i
n
 a
 n

o
r
u
l
 c
o
n
t
r
o
l
 

s
i
t
u
a
t
i
o
n
,
 
t
h
i
s
 
c
c
n
d
i
t
i
o
n
 
is
 
a
l
w
a
y
s
 
s
a
t
i
s
f
i
e
d
.
 
I
t
 e
a
s
i
l
y
 
c
a
n
 b
e
 
d
e
r
i
v
r
d
 
t
h
a
t
 

i
n
 t
h
a
t
 
c
a
s
e
 A

-I
IL

 
a
n
d
 

A
-K

C
 
a
r
e
 
s
t
a
b
l
e
 u
t
r
i
c
e
s
.
 

4
,
 i
n 

t
h
i
s
 
s
e
z
t
i
o
n
 
t
h
e
 c

o
~
c
l
u
s
i
o
o
 i
s
 d
r
a
w
n
 
t
h
a
t
 
t
h
e
 
i
d
e
n
t
i
f
i
a
b
i
l
i
t
p
 o
f
 

t
h
e
 p
a
r
a
m
e
t
e
r
s
 
h
a
v
e
 
t
o
 b
e 

b
a
s
e
d
 
o
n
 t
h
e
 p
r
o
b
a
b
i
l
i
t
y
 
d
m
s
i
t
y
 
f
m
c
t
i
o
n
 o
f 

t
h
e
 

n
a
s
u
r
f
e
e
n
t
s
.
 
T
s
c
 a
n
d
 
&
i
n
e
r
t
 

C
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 h
a
v
e
 
a
p
p
l
i
e
d
 
t
h
i
s
 c
o
n
c
e
p
t
 
t
o
 a
 
l
i
n
e
a
r
 

s
y
s
t
e
m
 w
i
t
h
o
u
t
 
a
n
 
a
d
d
i
t
i
o
n
a
l
 
i
n
p
u
t
 
si
gn
al
. 

I
n
 t
h
e
 
f
o
l
l
w
i
n
g
 s
e
c
t
i
o
n
 t
h
e
 
r
e
s
u
l
t
s
 

e 

w
i
l
l
 
be
 
a
p
p
l
i
e
d
 
t
o
 t
h
e
 p

i
o
b
l
m
 o
f 

t
h
e
 
i
d
e
n
t
i
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o
n
e
c
k
c
r
 
i
n
v
a
r
i
a
n
t
s
 
a
r
r
 
g
i
v
e
n
 
by
 
t
h
e
 o
b
s
e
r
v
a
h
i
l
i
t
y
 
m
z
t
r
i
x
 

of
 
t
h
e
 
s
y
s
t
e
m
 
a
n
d
 
r
e
m
a
i
n
 
u
n
c
h
a
n
g
e
d
 
u
n
d
e
r
 
a
 
s
i
m
i
l
a
r
i
t
y
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
.
 

T
h
e
 
c
o
n
s
e
q
u
e
n
c
e
 
f
o
r
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
 
is
 
t
h
q
t
 
p
r
i
o
r
 
t
o
 a
 

p
a
r
a
m
c
t
r
r
 
i
d
r
n
t
i
f
 i
c
a
t
i
o
n
 
a
 s

tm
n

tt
c

m
l 
i
d
e
x
t
t
f
i
c
o
t
i
o
>
~
 mu
s
t
 
be
 
c
a
r
r
i
e
d
 

ou
t.
 

So
 
f
a
r
,
 
n
o
 d

s
s
u
m
p
~
i
o
n
 v
a
s
 
m
a
d
e
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 o
p
t
i
m
a
l
i
t
y
 o
f
 
t
h
e
 

f
e
e
d
b
a
c
k
 m
a
t
r
i
x
 
L
 a
n
d
 
t
h
e
 o
b
s
e
r
v
e
r
 
e
a
i
n
 m
a
t
r
i
x
 
R.
 
I
n
 t
h
i
s
 
s
e
c
t
i
o
n
 

s
o
r
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
s
o
 c
a
l
l
e
d
 
i
n
v
e
r
s
e
 o
p
t
i
m
a
l
 
c
.
m
t
r
o
l
 a
n
d
 
o
b
s
e
r
v
e
r
 

. 
. 

pr
oh
lr
ia
, 
w
h
i
c
h
 
i
s
 
co
rr
si
dr
rr
d 

i
n
 m
o
r
e
 
dr
at
ai
l 

i
n
 v

a
n

 V
ij
k,
 

K
ok

 
C9
3.
 

w
i
l
l
 
b
e
 a
p
p
l
i
e
d
 
t
o
 t
h
e
 
i
d
e
n
t
i
f
i
e
d
 p
a
r
a
n
c
r
c
r
s
 
L
 
o:
rd
 
K.
 
T
h
e
 m
a
i
n
 
p
a
r
t
 

o
f
 
t
l
~
c
 in
ve
rs
e 
o
p
t
i
m
a
l
 
e
o
n
t
r
n
l
 
p
r
o
b
l
e
m
 c
o
n
c
e
r
n
s
 
t'
le
 
q
u
e
s
t
i
o
n
 
u
n
d
e
r
 

w
h
i
c
h
 
c
o
n
d
i
t
i
o
n
s
 
a
 
g
i
v
e
n
 
f
e
e
d
b
a
c
k
 m
a
t
r
i
x
 
L,
 
in
 
r
e
l
a
t
i
o
n
 
t
o
 t
h
e
 
s
y
s
t
e
m
 

. 
: 

m
a
t
r
i
c
e
s
 
A
 
a
n
d
 
B.
 
m
i
n
i
m
i
z
e
s
 
a
 
q
u
a
d
r
a
t
i
c
 
c
o
s
t
 
f
u
n
c
t
i
o
n
 
(2
.6
).
 

A 
si
rn
il
or
 q
u
e
s
t
i
o
n
 
h
o
l
d
s
 
f
o
r
 t
h
e
 
I
n
v
e
r
s
e
 o
b
s
e
r
v
e
r
 
p
r
o
b
l
e
m
,
 
i.
e.
 

u
n
d
e
r
 
w
h
i
c
h
 
c
o
n
d
i
t
i
o
n
s
 
a
 g
i
v
e
n
 
p
a
i
n
 
m
a
t
r
i
x
 
I;,
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 t
h
e
 

m
a
t
r
i
c
e
s
 
A 

a
n
d
 
C,
 
r
?
i
n
i
m
i
z
e
s
 t
h
e
 q
u
a
d
r
a
t
i
c
 
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
e
r
r
o
r
 
(2
.9
).
 

- 
F
o
r
 
t
h
e
 
c
o
n
t
r
o
l
 
p
a
r
t
 
it
 
c
a
n
 
b
e
 
s
h
a
m
 t
h
a
t
 
i
f
 
t
h
e
 t
ua
tr
ix
: 

t
h
e
 f
e
e
d
b
a
c
k
 
m
t
r
i
x
 L
 m
i
n
i
m
i
z
e
s
 
s
o
m
e
 
q
u
a
d
r
a
t
i
c
 
c
r
i
t
e
r
i
o
n
 
o
f
 t
h
e
 
f
o
r
m
 

(2
.6
).
 

T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
s
y
m
e
t
r
i
z
a
b
i
l
i
t
y
 
i
s
 d
e
f
i
n
e
d
 
b
y
 
T
a
u
s
s
k
y
 
C
I
O
l
 
i
n
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 v
ay
: 

A 
m
a
t
r
i
x
 
i
s
 
s
y
m
t
r
i
z
a
b
l
e
 i
f 

it
 
is
 
s
i
m
i
l
a
r
 
t
o
 a
 
s
y
m
m
e
t
r
i
c
 m
at
ri
x.
 

o
r
,
 c
q
t
r
i
v
a
l
e
n
t
l
y
,
 
if

 
it
 h
a
s
 
r
e
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
r
o
o
t
s
 
a
n
d
 
a
 
f
u
l
i
 

s
e
t
 
o
f
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 v
e
c
t
o
r
s
.
 

T
h
e
 
s
y
n
n
x
t
r
i
z
a
b
i
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
 
i
s
 p
l
a
u
s
i
b
l
e
 
i
n
d
e
e
d
,
 
f
o
r
 a
n
 o
p
t
i
m
a
l
 

f
e
e
d
b
a
c
k
 n
s
t
r
i
x
 
L
u
 d
o
c
s
 
s
a
t
i
s
f
y
 
.E
q.
(Z
.7
).
 

so
: 

R
L
O
 
- B

~
A
-
~
C
P
-
Q
)
 . 

(9
.2
) 

S
o
 
f
a
r
,
n
n
 
u
s
e
 
h
a
s
 
b
e
r
n
 
m
a
d
e
 
o
f
 
t
h
e
 
fa
ct
 
t
h
z
t
 
t
h
e
 p
a
r
a
m
e
t
e
r
s
 
o
f
 
t
h
e
 

c
o
n
L
r
o
l
l
c
d
 
s
y
s
t
e
m
 
(
t
h
e
 w

t
r
i
c
e
s
 A
. 

B.
 
C
 
a
n
d
 

G
) 
a
r
e
 
g
i
v
e
n
 
i
n
 
a
d
v
a
n
c
e
,
 

W
 

to
 

an
d 

t
h
u
s
 
t
h
a
t
 
t
h
e
r
e
 
e
x
i
s
t
s
 
a
 
c
e
r
t
a
i
n
 
r
e
l
a
t
i
o
n
 w
i
t
h
 
t
h
e
 p
a
r
a
m
c
t
r
r
s
 
t
o
 

b
e
 
j
d
e
n
r
i
i
i
c
d
.
 
I
n
 
p
a
r
t
i
c
u
l
a
r
:
 

l
h
e
n
,
 
by
 
Fq
.(
7.
6)
. 

t
h
e
 
f
o
l
l
o
v
i
n
g
 q
u
n
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 r
e
s
u
l
t
s
:
 

X
i
t
h
 
t
h
c
 s
b-
tr
y 

of
 
P
 a
n
d
 
Q
 
it
 
f
o
l
l
o
w
s
 
t
h
a
t
 
R
L
O
A
-
I
B
 
i
s
 a
 
6-
tr
ic
 

ma
tr
ix
. 

F
r
o
m
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 

R
 
is
 
p
o
s
i
t
i
v
e
 
d
e
f
i
n
i
t
e
 
it
 
f
o
l
l
w
s
 t
h
a
t
 

L
O
A
-
~
B
 is
 
s
i
m
i
l
a
r
 
t
o
 a
 
s
y
n
m
e
t
r
i
c
 m
a
r
r
i
k
,
 
h
e
n
c
e
 
t
h
e
 m
a
t
r
i
x
 
is
 s
y
r
m
e
t
r
i
z
a
b
l
e
.
 

S
o
,
t
o
 
o
h
t
a
i
c
 
a
 
s
e
t
 
o
f
 
p
a
r
a
m
e
t
e
r
s
 
w
h
i
c
h
 
s
a
t
i
s
f
i
e
s
 
t
h
e
 g
i
v
e
n
 
s
t
r
u
c
t
u
r
e
 

o
f
 L
h
c
 m
o
d
e
l
,
 
t
h
e
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 
n
a
t
r
i
x
 
T
 m
u
s
t
 
be
 
a
n
 
e
l
e
m
r
n
t
 
o
f
 
t
h
e
 

fi
ni
tt
 
se
t 
of
 
s
o
l
u
t
i
o
n
s
 
o
f
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
(7
.9
).
 
H
o
r
e
o
v
e
r
,
 

f
r
o
m
 o
b
s
r
r
v
o
h
i
l
i
t
y
 
c
o
n
s
i
d
e
r
a
~
i
o
n
s
,
 it
 
c
a
n
 
be
 
s
h
o
w
n
 
t
h
a
t
 
t
h
i
s
 
t
r
a
n
s
-
 

f
o
r
m
a
t
i
o
n
 
m
l
t
r
i
x
 
m
u
s
t
 
b
e
 
r
e
a
l
.
 
In
 
r
o
t
t
c
r
 
C
7
1
 
t
h
c
 
s
o
l
u
t
i
o
n
 o
f 

a
 m
o
r
e
 

s
p
e
c
i
f
i
c
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
i
s
 g
i
v
e
n
,
 w
h
i
c
h
 
c
a
n
 
b
e
 
p.
cn
cr
al
iz
cd
 t
o
 

t
h
e
 u
n
d
e
r
l
y
i
n
y
,
 e
q
u
a
t
i
o
n
.
 
T
h
e
 
m
a
x
i
n
u
m
 
n
u
m
b
e
r
 
o
i
 
r
e
a
l
 
r
c
g
u
l
a
r
 s
o
l
u
t
i
o
n
s
 

I
f
 t
h
e
 
s
y
r
r
t
r
i
z
a
b
i
l
i
t
y
 c
o
n
d
i
t
i
o
n
 
i
s
 
s
a
t
i
s
f
i
e
d
.
 
o
n
l
y
 
t
h
e
 p
o
s
i
t
i
v
e
 

d
e
f
i
n
i
t
e
n
e
s
s
 
o
f
 
t
h
e
 w
c
i
e
h
t
i
n
e
 R
 o

f
 
t
h
e
 
i
n
p
u
t
 

i
s
 
~
u
a
r
a
n
t
e
e
d
,
 b
u
t
 
t
h
e
 

w
e
i
g
h
t
i
n
g
 
m
a
t
r
i
x
 
Q
 o
f
 
t
h
e
 
s
t
a
t
e
 
i
s
 n
o
t
 
n
e
c
e
s
s
a
r
i
l
y
 
s
e
m
i
 p
o
s
i
t
i
v
e
 

d
e
f
i
n
i
t
e
.
 
If
, 

in
 
a
d
d
i
t
i
o
n
,
 
Q
 i
s
 
r
e
q
u
i
r
e
d
 
t
o
 b
e
 
a
c
s
i
 p
o
s
i
t
i
v
e
 
d
e
f
i
n
i
t
e
.
 

a
l
s
o
 
t
h
e
 
f
o
l
l
w
i
n
e
 t
iz
o 
n
e
c
e
s
s
a
r
y
 
c
o
n
d
i
t
i
o
n
s
 m
u
s
t
 
be
 
s
a
t
i
s
f
i
e
d
 b
y 

L:
 

a
 

T
he

 m
:

k
 c

o
n

d
it

io
n

: 
T
 w
h
i
c
h
 
s
a
t
i
s
f
y
 
Eq
.(
7.
9)
 

is
 
e
q
u
a
l
 
t
o
 

U
s
i
n
g
 
t
h
e
 
c
o
n
t
r
o
l
l
a
b
i
l
i
t
y
 

c
o
n
d
i
t
i
o
n
 

(7
.5

).
 

it
 
c
a
n
 
b
e
-
s
h
o
w
n
 
th
2t
 
t
o
 e
a
c
h
 
r
e
a
l
 
r
e
g
u
l
a
r
 
s
o
l
u
t
i
o
n
 

T
 
o
n
e
 a
n
d
 
o
n
l
y
 
o
n
e
 
t
r
i
p
l
e
 K

, 
F
 
a
n
d
 
L
 c
o
r
r
e
s
p
o
n
d
s
.
 
T
h
u
s
,
 
t
h
e
r
e
 a
r
e
 a
s
 

m
a
n
y
 
s
o
l
u
t
i
o
n
s
 
o
f
 
t
h
e
 r
e
a
l
i
z
a
t
i
o
n
 
pr
ob
le
rn
 
a
s
 
t
h
e
r
e
 a
r
e
 
s
o
l
u
t
i
o
n
s
 T
 o
f 

Eq
.(
7.
9)
, 

bu
t 

in
 
g.
?r
.e
ra
l 
r
j
 s
!.
st
m 

in
 
c
a
n
o
n
i
c
a
l
 f
o
r
m
 
v
i
l
l
 
b
c
l
o
n
g
 
t
o
 

th
e 

se
t 

of
 
p
a
b
s
i
b
l
f
 
s
o
l
~
i
t
i
o
n
s
.
 A
 w
a
y
 
to
 w
or
k 

ou
t 

t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

i
s
 
t
o
 
i
d
e
n
t
i
f
y
 
t
h
e
 
s
t
r
u
c
t
u
r
e
 o
f
 
t
h
e
 
s
y
s
t
e
m
,
 
t
h
e
n
 
to
 
c
h
o
o
s
e
 a
 c
a
n
o
n
i
c
a
l
 

f
o
r
m
,
,
 
t~

 
'
d
e
n
t
i
f
y
 
t
h
c
 
p
a
r
a
m
e
r
e
r
s
 
i
n
 
t
h
e
 
a
c
c
e
p
t
e
d
 
c
a
n
o
n
i
c
a
l
 f
or
m,
 
an
d 

t
o
 t
r
a
n
s
f
o
r
m
 
L
h
c
 
c
a
n
o
n
i
c
a
l
 
p
a
r
a
m
e
t
e
r
s
  
s
i
n
g
 
Eq
.(
7.
9)
 

Lo
 
t
h
e
 u
l
t
i
m
a
t
e
 p
a
r
a
m
e
t
e
r
 

se
t.
 
I: 

s
h
o
u
i
d
 
be
 
n
o
t
i
c
e
d
 
t
h
a
t
 
t
h
e
 
se
t 

o
f
 s
o
l
u
t
i
o
n
s
 
i
s
 n
ot
 
i
n
f
l
u
e
n
c
e
d
 
by
 

th
e 

p
a
r
t
i
c
n
l
a
r
 
c
h
o
i
c
e
 
o
f
 
t
h
e
 c
a
n
o
n
i
c
a
l
 
f
o
r
m
 
(
w
i
t
h
 p
r
o
p
c
r
 
in
va
ri
an
ts
).
 

o 
S
A
~
(
I
A
-
'
B
)
 c
 

I 
. 

(9
.4
) 

T
h
e
 
r
a
n
k
 c
o
n
d
i
t
i
o
n
 
f
o
l
l
o
v
s
 
f
r
o
m
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
t
b
c
 R
i
c
e
a
t
1
 
m
a
t
r
i
x
 
P 

i
s
 a

l
s
o
 a
 
s
e
n
i
 
~
~
o
e
i
l
i
v
e
 

d
e
f
i
n
i
t
e
 
m
a
t
r
i
x
.
 
a
n
d
 
f
r
o
m
 
t
h
e
 
r
o
l
l
o
v
i
n
p
.
 

r
r
l
a
t
i
n
n
,
 d
e
r
i
v
e
d
 
f
l
o
m
 
t
h
e
 E
qs
.t
Z.
7)
 

a
n
d
 
(2
.8
):
 

<
U
+
U
~
P
E
)
L
~
L
'
B
 

= 
B'PH 

. 
(9
.5
) 

T
h
e
 
e
i
g
r
n
v
n
l
u
e
 
c
o
n
d
i
t
i
o
n
 c
a
n
 
b
e
 
s1
io
:m
 

.;o
n

e 
t
h
e
 
s
e
m
i
 
p
o
s
i
t
i
v
e
 

do
fi
ni
te
n.
-.
is
 o
f 

P, 
a
n
d
 
a
n
o
t
h
e
r
 
r
e
i
a
t
i
o
n
 
r.
-c
ul
t i
n
g
 
f
r
a
 t
h
e
 E
qs
. 
(2
.7
) 

a
n
d
 

(2
.8
):
 

I
n
 t
li
c 
i
r
.
t
r
~
3
t
)
c
t
i
o
n
 (S
ec
.1
) 

it
 
w
a
s
 
a
r
z
u
e
3
 t
ha
t.
 
o
n
c
e
 
t
h
e
 p
n
r
z
m
e
t
e
r
s
 

I; 
a
n
4
 L

 
a
r
c
 
i
d
c
,
~
t
i
f
i
e
d
,
 th

o
 o
p
t
i
m
a
l
i
t
y
 
o
f
 
t
h
c
s
c
 p
ar
am
et
er
.;
 
s
h
o
u
l
d
 
be
 



Y
PI

 
;a 

~
i

v
r

n
 fc
?d

b
 i

ik
 m

t
r

i
x

 
v

h
ic

l~
 i

s
 o

b
ta

in
e
d
 

by
 

id
rn

r 
il

ic
a

ti
o

n
, 

th
e

 .
:i

~~
n~

.w
 c

n
n

d
it

iw
- 

c
a

n
 1

5
- 

ic
s

te
d

 
in

 o
ld

e
r 

to
 c

;.
-m

in
i.

 
i

t
s

 o
p

ti
n

a
li

ty
. 

In
 I

9
 I 

t
i

c
 c

o
n

:,
!i

.t
r 

c
l.

ls
s 

c>
f 

w
ei

p
,h

ti
n

(:
 I

-,
.i

tr
ic

e
=

 (!
 

an
d

 
R 

b
c1

0
rr

~
:i

.r
~

 to
 

L
O

 
is

 c
;*

'd
uc

t.
d.

 
J'

I-
~I

I 
th

is
,t

h
 

w
n

c
-l

u
si

o
'i

 c
ar

, 
h

e
 d

re
8.

m
 

th
a

t 
w

it
h

o
u

~
. 

ac
k!

i: 
i t

*n
;:

i 
s

f 
ru

rt
 11

; 
a

1
 i

n
fo

r 
:m

at
 i

o
n

 
ab

o
u

r 
th

e
 w

ei
p

.1
1

~
 

in
c

 
E

~
c

c
o

rs
 no

 
u

n
iq

u
e

 
p

a
ir

 
C

 
an

d
 
$
 

ra
n

 r
e

s
u

lt
. 

G
a

w
d

 u
n 

th
e

 d
u

.?
li

ry
 

h
e

t.
:~

(n
 t

h
e

 
in

v
e

rs
e

 o
p

ti
n

.1
1

 
c

o
n

tr
o

l 
an

d
 

o
b

se
rv

e
r 

p
ro

b
lr

r:
 

~
1

.e
 fo

lf
w

..
in

~
, c
o

n
d
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