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T
h
i
s
 
p
r
o
g
r
a
m
m
e
d
 
t
e
x
t
 
o
n
 
t
h
e
 
s
u
b
j
e
c
t

o
f
 
e
l
e
c
t
r
i
c
 
m
o
t
o
r
s

a
n
d
 
g
e
n
e
r
a
t
o
r
s
 
c
o
v
e
r
s

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

e
n
a
b
l
e
 
y
o
u
 
t
o
 
a
n
s
w
e
r

q
u
e
s
t
i
o
n
s
 
o
f

a
n
d
 
"
w
h
y
"
 
t
h
a
t
 
a
r
i
s
e
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h

t
h
e
i
r
 
u
s
e
 
i
n
 
p
r
a
c
t
i
c
a
l

a
p
p
l
i
c
a
t
i
o
n
s
.

I
m
p
o
r
t
a
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
a
l
 
f
e
a
t
u
r
e
s
 
a
r
e

e
x
p
l
a
i
n
e
d
 
a
n
d
 
r
e
l
a
t
e
d
 
t
o

t
h
e
 
f
u
n
d
a
m
e
n
t
a
l

l
a
w
s
 
o
f
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
s
m
.

S
t
u
d
y
 
o
f
 
t
h
i
s
 
t
e
x
t

w
i
l
l
 
e
n
a
b
l
e
 
y
o
u
 
t
o
 
d
o

s
u
c
h

p
r
a
c
t
i
c
a
l
 
t
h
i
n
g
s
 
a
s
 
r
e
c
o
g
n
i
z
e
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
a
-
c
 
a
n
d

d
-
c
 
m
a
c
h
i
n
e
s
,
 
r
e
l
a
t
e

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

a
n
d
 
s
p
e
e
d
,
 
a
n
d
 
d
e
r
i
v
e

e
q
u
i
v
a
l
e
n
t

c
i
r
c
u
i
t
s
.

B
o
t
h
 
m
o
t
o
r
s
 
a
n
d
 
g
e
n
e
r
a
t
o
r
s
 
o
p
e
r
a
t
e
 
a
s
 
a

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

p
r
i
n
c
i
p
l
e
,

w
h
i
c
h
 
y
o
u
 
h
a
v
e
 
l
e
a
r
n
e
d
 
a
s
 
t
h
e
 
L
o
r
e
n
t
z

f
o
r
c
e
 
l
a
w
.

T
h
i
s
 
l
a
w
 
r
e
l
a
t
e
s
 
t
h
e

f
o
r
c
e
 
o
n
 
a

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

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

f
i
e
l
d
 
i
n
 
w
h
i
c
h
 
i
t

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

'
g
=

q
(
a
 
x
 
1
)
 
w
h
i
c
h
 
i
s
 
d
i
s
c
u
s
s
e
d
 
o
n

t
h
e
 
n
e
x
t

p
a
g
e
.
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L
O
R
E
N
T
Z
 
F
O
R
C
E
S

I
n
 
F
i
g
.
 
1
 
t
h
e
 
d
o
t
 
r
e
p
r
e
s
e
n
t
s

a
 
c
h
a
r
g
e
 
q
,
 
m
o
v
i
n
g
 
w
i
t
h
 
v
e
l
o
c
i
t
y
 
w
 
i
n
 
a
 
m
a
g
n
e
t
i
c

f
i
e
l
d
 
B
.

I
t
 
e
x
p
e
r
i
e
n
c
e
s
 
t
h
e
 
L
o
r
e
n
t
z
 
f
o
r
c
e

g
=

q
(
W
 
X

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

g
e
n
e
r
a
t
o
r
s
,
 
v
e
c
t
o
r
s
 
'
W

a
n
d
 
i
t
 
w
i
l
l
 
b
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r

t
o
 
e
a
c
h
 
o
t
h
e
r
.

T
h
e
y
 
c
a
n
 
b
e
 
w
r
i
t
t
e
n

=
 
w

-c
t

a
n
d

w
h
e
r
e
 
w
 
a
n
d
 
B

a
r
e
 
s
c
a
l
a
r
 
n
u
 
'
)
e
r
s
,
 
w
h
i
c
h
 
c
a
n
 
b
e
 
p
o
s
i
t
i
v
e
 
o
r
 
n
e
g
a
t
i
v
e
,
 
a
n
d
 
C
c
,
 
a
n
d

a B
a
r
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
u
n
i
t
 
v
e
c
t
o
r
s
,
 
a
s
 
i
n
 
F
i
g
,
 
1
.

L
e
t

a F
b
e
 
a
 
u
n
i
t
 
v
e
c
t
o
r
 
g
i
v
e
n

b
y

F
'
w
 
X

-
6

a
s
 
i
l
l
u
s
t
r
a
t
e
d
 
i
n
 
F
i
g
.
 
1
.

I
n
 
t
e
r
m
s
 
o
f
 
t
h
i
s
,
 
t
h
e
 
f
o
r
c
e
 
v
e
c
t
o
r
 
c
a
n
 
b
e
 
w
r
i
t
t
e
n

=
 
(

=
 
F
 
6
F

I
n
 
M
K
S
C
 
u
n
i
t
s
 
t
h
e

q
u
a
n
t
i
t
i
e
s
 
i
n
 
t
h
e
 
a
b
o
v
e
 
e
q
u
a
t
i
o
n
s
 
a
r
e
:

F

,

q

^
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- A
n
s
w
e
r
S
:

?
=
 
(
q
w
B
)
1
1
F

w
 
i
n
 
m
e
t
e
r
s
/
s
e
c
.

B
 
i
n
 
w
e
b
e
r
s
/
s
q
.
 
m
e
t
e
r

F
 
i
n
 
n
e
w
t
o
n
s

q
 
i
n

c
o
U
l
o
m
b
s
.

,

I
n
 
t
h
e
 
s
p
a
c
e
 
a
b
o
v
e
,
 
d
r
a
w
 
v
e
c
t
o
r
s

o
f

-
-
)

-
-

-
.
)

w
,
 
B
,

a
n
d
 
F
 
w
h
e
n
 
w
 
i
s
 
n
e
g
a
t
i
v
e
 
a
n
d
 
B
 
i
s
4
o
i
i
t
i
v
e
,

u
s
i
n
g
 
u
n
i
t
 
v
e
c
t
o
r
s
 
e
l
l
:
,
a
n
d
 
d
B
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
2
.

.' ..

av
ia

n=
p.

.-
--

-v

/



R
e
c
a
l
l
 
t
h
a
t
1
 
a
n
d
 
0
 
a
r
e

u
s
e
d
 
t
o
 
e
x
p
r
e
s
s

a
n
d

g
 
a
s
 
f
o
l
l
o
w
s
:

=
w

(
)

a
n
d

=
8
(

)

N
o
w
 
s
u
p
p
o
s
e
 
w

i
s
 
a
 
n
e
g
a
t
i
v
e

n
u
m
b
e
r
 
a
n
d
 
B

i
s
 
p
o
s
i
t
i
v
e
.

D
r
a
w
 
t
h
e

a
c
t
u
a
l
 
a
,

a
n
d

r
 
v
e
c
t
o
r
s
 
i
n
 
t
h
e
 
s
p
a
c
e
a
b
o
v
e
 
F
i
g
.
 
2
.

I
n
 
v
i
e
w
 
o
f

t
h
i
s
 
e
x
a
m
p
l
e
,

i
t
 
m
a
y
 
b
e

s
a
i
d
 
t
h
a
t

r
 
i
s
 
i
n
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f

w
h
e
n
e
v
e
r
 
t
h
e

a
l
g
e
b
r
a
i
c
 
s
i
g
n

o
f
 
t
h
e

p
r
o
d
u
c
t
 
q
w
B

i
s

F
u
r
t
h
e
r
m
o
r
e
,
 
i
n
w
o
r
d
s
,
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f

a
F
 
i
s
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f

a
d
v
a
n
c
e
 
o
f

a
r
i
g
h
t
-
h
a
n
d
 
s
c
r
e
w

i
f
 
i
t
 
i
s

r
o
t
a
t
e
d

A
m

%



A
n
s
w
e
r
s
:

V
i
 
i
s

w
(
i
i
v
i
)

i

p
o
s
i
t
i
v
e

x
i
 
8
(a

d

f
r
o
m
 
i
s
w

t
o
 
3
B

t
h
r
o
u
g
h
 
t
h
e

s
m
a
l
l
e
r
 
a
n
g
l
e
.

(
N
o
t
e
:
 
i
f
 
y
o
u
 
n
e
g
l
e
c
t
e
d
 
t
o
 
s
a
y

"
t
h
r
o
u
g
h
 
t
h
e
 
s
m
a
l
l
e
r
 
a
n
g
l
e
"
,

o
b
s
e
r
v
e
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
t
w
o

w
a
y
s
 
t
o
 
r
o
t
a
t
e

f
r
o
m
 
a
t
.
,
 
t
o
 
r
i
g
)

E
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I
f
 
t
h
e
 
c
h
a
r
g
e
 
q

o
f
 
F
i
g
s
.
 
1
 
a
n
d
 
2
 
i
s
 
a

f
r
e
e
 
e
l
e
c
t
r
o
n
 
i
n
 
a

c
o
n
d
u
c
t
i
n
g
 
r
o
d

s
l
i
d
i
n
g
 
a
l
o
n
g
 
a
 
p
a
i
r
o
f
 
r
a
i
l
s
,
 
a
s
 
i
n

F
i
g
.
 
3
,
 
a
n
d
 
i
f
 
w
a
n
d
 
B
 
a
r
e
 
p
o
s
i
t
i
v
e

n
u
m
b
e
r
s
,

s
i
n
c
e
 
t
h
e
 
c
h
a
n
g
e
 
:
o
n

a
n
.
e
l
e
c
t
r
o
n
l
 
i
s
 
n
e
g
a
t
i
v
e
,

i
t
 
w
i
l
l
 
e
x
p
e
r
i
e
n
c
e
 
a

f
o
r
c
e

t
o
w
a
r
d
 
e
n
d

(
C
 
o
r
 
D
)

I
n
 
c
e
r
t
a
i
n
 
m
a
t
e
r
i
a
l
s
,

l
i
k
e
 
s
e
m
i
c
o
n
d
u
c
t
o
r
s
,

p
o
s
i
t
i
v
e
 
c
h
a
r
g
e
s
 
m
o
v
e

a
l
s
o
.

U
n
d
e
r

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

F
i
g
.
 
3
,
 
p
o
s
i
t
i
v
e

c
h
a
r
g
e
s
 
w
o
u
l
d
 
m
o
v
e

t
o
w
a
r
d
 
e
n
d

(
C
 
o
r
 
D
)

W
h
i
c
h
 
o
f
 
t
h
e

f
o
l
l
o
w
i
n
g
 
s
t
a
t
e
m
e
n
t
s

a
p
p
l
i
e
s
?

(
1
)

I
f
 
e
l
e
c
t
r
o
n
s
 
a
r
e
 
t
h
e

o
n
l
y
 
m
o
v
i
n
g
 
c
h
a
r
g
e
s
,

e
n
d
 
D
 
b
e
c
o
m
e
s

n
e
g
a
t
i
v
e
,
 
a
n
d

t
h
e
r
e
 
w
i
l
l
 
b
e
 
n
o

c
h
a
r
g
e
 
a
t
 
e
n
d
 
C
.

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

m
o
v
e
,
 
e
n
d
 
D

w
i
l
l
 
b
e
c
o
m
e
 
n
e
g
a
t
i
v
e

a
n
d
 
e
n
d
 
C
 
w
i
l
l

b
e
c
o
m
e
 
p
o
s
i
t
i
v
e
.

(
2
)

I
n
 
e
i
t
h
e
r
 
o
f
 
t
h
e
 
c
a
s
e
s

d
e
s
c
r
i
b
e
d
 
u
n
d
e
r

(
1
)
,
 
D
 
w
i
l
l
 
a
c
q
u
i
r
e
 
n
e
g
a
t
i
v
e

c
h
a
r
g
e
 
a
n
d
 
C
 
w
i
l
l
 
a
c
q
u
i
r
e

p
o
s
i
t
i
v
e
 
c
h
a
r
g
e
.



8

A
n
s
w
e
r
s
:

T
o
w
a
r
d
 
e
n
d
 
D

T
o
w
a
r
d
 
e
n
d
 
C

S
t
a
t
e
m
e
n
t
 
2
 
i
s
 
t
r
u
e
.

I
f
 
y
o
u
 
c
h
o
o
s
e
 
s
t
a
t
e
m
e
n
t
 
1
,
 
y
o
u

p
r
o
b
a
b
l
y
 
t
h
o
u
g
h
t
 
t
h
a
t
 
C

w
i
l
l

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

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

I
f
 
s
o
,
 
y
o
u
 
f
o
r
g
o
t
 
t
h
a
t
 
t
h
e

r
e
m
o
v
a
l
 
o
f
 
e
l
e
c
t
r
o
n
t
 
f
r
o
m
 
e
n
d

C
 
w
i
l
l
 
l
e
a
v
e
 
i
t
 
p
o
s
i
t
i
v
e
l
y

c
h
a
r
g
e
d
.

.1
3

F
i
g
u
r
e

4
.

(k
)

.4
r



I
n
 
b
o
t
h
 
p
a
r
t
s
 
o
f
 
F
i
g
.

4
,
 
a
s
s
u
m
e

-a
a
n
d
 
g
'
 
a
r
e
 
a
c
t
u
a
l

d
i
r
e
c
t
i
o
n
s
.

T
h
i
s
 
m
e
a
n
s

t
h
a
t
 
i
n
 
t
h
e
 
r
e
l
a
t
i
o
n
s

a.
=

w
a

a
n
d
 
t
 
=
 
B

B
1

I
n
 
F
i
g
.
 
4
a
,

I
n
 
F
i
g
.
 
4
b
,

w
 
a
n
d
 
B
 
a
r
e
 
b
o
t
h

p
o
s
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c
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c
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b
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c
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c
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c
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b
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b
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c
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c
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.
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c
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l
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c
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c
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p
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c
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c
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c
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c
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c
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n
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.
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o
f
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o
t
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o
n
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f
 
c
h
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r
g
e
s

c
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u
s
e
d
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y
 
t
h
e
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o
r
e
n
t
z
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o
r
c
e
,
 
l
e
t
 
u
s
 
c
o
n
s
i
d
e
r
 
a

r
e
v
i
e
w
 
e
x
a
m
p
l
e
.

I
n
 
t
h
e
 
f
i
g
u
r
e

s
h
3
w
n
 
b
e
l
o
w
s
 
t
h
e

l
o
o
p

o
f
 
c
o
n
d
u
c
t
i
n
g
 
w
i
r
e
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o
v
e
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h
r
o
u
g
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t
h
e
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a
g
n
e
t
i
c

f
i
e
l
d
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n
 
t
h
e
 
a
i
r
g
a
p

b
e
t
w
e
e
n
 
t
h
e

p
o
l
e
s
 
o
f
 
a
 
m
a
g
n
e
t
.

O
n
 
t
h
e
 
s
e
t
 
o
f
 
a
x
e
s

p
l
o
t
 
t
h
e
 
c
u
r
r
e
n
t

i
,
 
s
h
o
w
i
n
g
 
i
t
s

g
e
n
e
r
a
l

n
a
t
u
r
e
 
a
s
 
a

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

f
l
o
w
i
n
g
,
 
t
h
e
 
p
o
w
e
r

d
i
s
s
i
p
a
t
e
d
 
i
n
 
t
h
e

c
i
r
c
u
i
t
 
w
i
l
l
 
b
e

(
)(



16 A
n
s
w
e
r
:

(
i
2
)
(
R
+
 
R
0
)

-
...

to

1.
01

10
11

.1
1.

11
11

1



1
7

T
h
e
 
p
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h
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d
 
t
h
e
 
e
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p
r
e
s
s
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o
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R
 
+
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0
)

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

t
h
e
 
c
i
r
c
u
i
t
.

T
h
i
s
 
i
s
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l
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h
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r
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d
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h
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e
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b
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c
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p
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p
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p
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c
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c
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c
h
a
r
g
e
 
f
r
o
m

t
o

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

i
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o
n
e
 
s
e
c
o
n
d
 
w
i
l
l
 
b
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i
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r
a
t
e
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f
 
d
o
i
n
g
 
w
o
r
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t
h
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L
o
r
e
n
t
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f
o
r
c
e
 
w
i
l
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T
h
u
s
 
t
h
e
 
r
a
t
e
 
o
f
 
d
o
i
n
g
 
w
o
r
k
 
i
n

t
h
e
 
c
a
s
e
 
o
f
 
p
o
s
i
t
i
v
e
 
c
h
a
r
g
e

m
o
t
i
o
n
 
a
n
d
 
t
h
e
 
r
a
t
e

.
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o
f
 
d
o
i
n
g
 
w
o
r
k
 
i
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t
h
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c
a
s
e
 
o
f

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

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

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

a
r
r
o
w
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F
i
g
u
r
e
 
7
 
i
s
 
l
i
k
e
 
f
i
g
u
r
e
 
6
,
 
e
x
c
e
p
t
 
t
h
a
t
 
t
h
e
 
c
u
r
r
e
n
t
 
r
e
f
e
r
e
n
c
e
 
a
r
r
o
w
h
a
s
 
b
e
e
n

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

T
h
i
s
 
i
s
 
t
h
e
 
r
e
f
e
r
e
n
c
e

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

m
o
v
e
d

w
h
e
n
 
t
h
e
 
L
o
r
e
n
t
z
 
f
o
r
c
e
 
i
s
 
d
o
i
n
g
 
w
o
r
k
.

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

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

I
t
 
i
s
 
a
b
b
r
e
v
i
a
t
e
d
 
e
m
f
.

F
r
o
m
 
c
o
n
s
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r
v
a
t
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n
 
o
f
 
e
n
e
r
g
y
,
 
t
h
e
 
r
a
t
e
 
a
t
 
w
h
i
c
h
 
t
h
e
 
L
o
r
e
n
t
z
 
f
o
r
c
e
d
o
e
s
 
w
o
r
k

e
q
u
a
l
s
 
t
h
e
 
r
a
t
e
 
a
t
 
w
h
i
c
h
 
e
n
e
r
g
y
 
i
s
 
d
i
s
s
i
e
l
e
d
.

T
h
u
s
,
 
u
s
i
n
g
 
p
r
e
v
i
o
u
s
 
r
e
s
u
l
t
s
,

a
n
d
 
e
q
u
a
t
i
n
g
 
t
h
e
s
e
 
t
w
o
,
 
y
i
e
l
d
s

A
M

P

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

A
l
s
o
,
 
u
s
i
n
g
 
v
 
a
s
 
a
 
s
y
m
b
o
l
 
f
o
r
 
t
h
e
 
t
e
r
m
i
n
a
l
 
v
o
l
t
a
g
e
,
 
f
r
o
m
 
O
h
m
'
s
 
l
a
w
 
w
e
 
h
a
v
e

a
n
d
 
s
o
 
w
e
 
c
a
n
 
a
l
s
o
 
w
r
i
t
e
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8
 
i
s
 
u
s
e
d
 
t
o
 
s
h
o
w
.
h
o
w
 
t
h
e
 
p
r
e
v
i
o
u
s
 
r
e
s
u
l
t
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
e
s
t
a
b
l
i
s
h

t
h
e
 
e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
 
f
o
r
 
t
h
i
s
 
e
l
e
m
e
n
t
a
r
y
 
"
g
e
n
e
r
a
t
o
r
.
"

F
o
r
 
F
i
g
.
 
8
b
,
 
t
h
e

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

em
s.

B
u
t
 
v
 
=
 
i
R
 
c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
a
b
o
v
e
 
t
o
 
g
i
v
e
.
 
a
n
 
e
q
u
a
t
i
o
n
 
w
h
i
c
h
 
c
a
n
 
b
e
 
s
o
l
v
e
d

f
o
r
 
v
 
t
o
 
g
i
v
e

V
 =

T
h
u
s
,
 
F
i
g
.
 
8
b
 
c
a
n
 
b
e
 
u
s
e
d
 
a
s
 
a
n
 
e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
 
i
f

R
s

O
M
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I

O
N

O

2
5



A
n
s
w
e
r
s
:

v
s
=

i
(
R
s
+
 
R
)

v
 
=
 
v
s

i
R
s

v
e

R
s

R
0

41
IN

IM
.N

O
M

IM
IM

M
IW

IP
IO

11
11

11
11

1.
11

11
11

11
1.

'

F
i
g
u
r
e
 
9
.



41
w

2
7

A
n
 
e
x
p
r
e
s
s
i
o
n
 
f
o
r
 
e
 
i
n
 
t
e
r
m
s
 
o
f
 
w
,
 
B
,
 
a
n
d
 
c
o
n
d
u
c
t
o
r
 
d
i
m
e
n
t
i
o
n
s
 
i
s
 
y
e
t

t
o
 
b
e
 
c
o
n
s
i
d
e
r
e
d
.

I
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
v
e
c
t
o
r
s
 
i
n
 
F
i
g
.
 
9
,
 
t
h
e
 
L
o
r
e
n
t
z
 
f
o
r
c
e
 
o
n
 
a

u
n
i
t
 
p
o
s
i
t
i
v
e
 
c
h
a
r
g
e
 
i
s

F
!
I
T
F
,
 
a
n
d

F

T
h
e
 
w
o
r
k
 
d
o
n
e
 
i
n
 
m
o
v
i
n
g
 
a
 
u
n
i
t
 
p
o
s
i
t
i
v
e
 
c
h
a
r
g
e
 
t
h
e
 
l
e
n
g
t
h
 
(
2
)
 
o
f
 
t
h
e
 
b
a
r
 
f
r
o
m

C
 
t
o
 
D
 
i
s
 
t
h
e
r
e
f
o
r
e

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

1
7
4
r
a
n
d

a
s
 
i
n

F
i
g
.
 
9
1
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
a
r
r
o
w
 
f
o
r
 
e
 
(
n
o
t
 
a
 
v
e
c
t
o
r
)
 
i
s
 
i
n
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e

u
n
i
t
 
v
e
c
t
o
r

u
F

(
i
n
 
t
e
r
m
s
 
o
f
 
a
w
 
a
n
d
 
a
B
)

T
h
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
s
 
a
l
w
a
y
s
 
p
r
e
s
e
n
t
 
i
n
 
m
o
t
o
r
s
 
a
n
d
 
g
e
n
e
r
a
t
o
r
s
.

S
e
e
 
y
o
u
r
 
r
e
f
e
r
e
n
c
e
 
t
e
x
t
 
f
o
r
 
a
 
m
o
r
e
 
g
e
n
e
r
a
l
 
t
r
e
a
t
m
e
n
t
 
o
f
 
M
o
t
i
o
n
a
l
 
I
n
d
u
c
e
d
 
V
o
l
t
a
g
e

(
S
e
c
.
 
4
-
4
)
.
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A
n
s
w
e
r
s
:

F
 =

w
13

e
A

w
B

u
F

=
 
t
l
i
p
i
 
X
 
U
B

Pi
s

F
ig

ui
-e

 1
0.

0



ot

2
9

R
e
v
i
e
w
: R
e
f
e
r
r
i
n
g
 
t
o
 
F
i
g
.
 
1
0
)
 
w
e
 
h
a
v
e
 
s
h
o
w
n
 
t
h
a
t

e
)
 
t
h
e

)
i
s
 
g
i
v
e
n
 
b
y

e
 
e
s
 
N
B

T
h
e
 
q
u
a
n
t
i
t
y
 
e
 
i
s
 
t
h
e
 
w
o
r
k

p
e
r
 
u
n
i
t
 
c
h
a
r
g
e
 
d
o
n
e
 
b
y
 
t
h
e

f
o
r
c
e
,
 
a
n
d

i
s
 
m
e
a
s
u
r
e
d
 
i
n

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

e
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s

(
1
)

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

x
 
i
l
*
B

w

(
2
)

T
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
1
;
1
x

I

(
3
)

E
i
t
h
e
r
 
(
1
)
 
o
r
 
(
2
)
;
 
i
.
e
.
 
t
h
e
y
 
a
r
e
 
r
e
a
l
l
y
 
t
h
e

s
a
m
e
.

N
o
t
e
:

i
n
 
t
h
i
s
 
q
u
e
s
t
i
o
n
,
 
w
e

a
r
e
 
s
t
i
l
l
 
u
s
i
n
g
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o
o
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e
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n
e
.
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k
n
s
w
e
r
s
:

e
l
e
c
t
r
o
m
o
t
i
v
e
 
f
o
r
c
e

L
o
r
e
n
t
z

v
o
l
t
s

T
h
e
 
a
n
s
w
e
r
 
t
o
 
t
h
e

m
u
l
t
i
p
l
e
 
c
h
o
i
c
e
 
q
u
e
s
t
i
o
n
 
i
s

(
1
)
.

I
f
y
o
u
 
a
n
s
w
e
r
e
d
 
(
l
)
,
 
g
o
-
t
o

p
.
 
3
3
.

I
f
 
y
o
u
'
a
n
s
w
e
r
e
d

(
2
)
 
o
r
 
(
3
)
,

t
o
 
t
o

p
.
 
3
1
.
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",
V

fi
,

O
b
s
e
r
v
e
 
t
h
a
t
 
e
i
t
h
e
r
 
w
 
o
r
 
B
 
(
i
n
 
e
q
u
a
t
i
o
n
s

0
 
=
 
w

w
a
n
d
 
.
#
 
=

B
)
 
c
a
n
 
b
e

n
e
g
a
t
i
v
e
.

T
h
i
s
 
w
i
l
l
 
c
h
a
n
g
e
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f

i
;
 
x
 
6
,
 
a
n
d
 
h
e
n
c
e
 
w
o
u
l
d
 
c
h
a
n
g
e

t
h
e
 
r
e
f
e
r
e
n
c
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
e
.

H
o
w
e
v
e
r
,
 
s
i
n
c
e

e
=
 
/
w
B

i
f
 
w
 
o
r
 
B
 
b
e
c
o
m
e
s
 
n
e
g
a
t
i
v
e
,
 
e
 
w
i
l
l
 
i
t
s
e
l
f

b
e
c
o
m
e
 
n
e
g
a
t
i
v
e
.

I
f
 
t
h
e
 
r
e
f
e
r
e
n
c
e

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

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

c
h
a
n
g
e
d
 
s
i
g
n
 
o
f
 
e
 
w
o
u
l
d
 
m
e
a
n
 
t
h
a
t
 
t
h
e
 
a
c
t
u
a
l

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

T
h
i
s
 
i
s
 
c
o
n
t
r
a
r
y
 
t
o
 
p
h
y
s
i
c
a
l
 
f
a
c
t
s
.

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

o
r
6
 
i
s
 
c
h
a
n
g
e
d
,
 
t
h
e
 
a
c
t
u
a
l
 
d
i
r
e
c
t
i
o
n
 
o
f
 
e
 
m
u
s
t

c
h
a
n
g
e
.

H
e
n
c
e
,
 
V
7
/
 
x

-6
c
a
n
n
o
t
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
d
i
r
e
c
t
i
o
n
.

T
h
e
 
r
e
f
e
r
e
n
c
e

d
i
r
e
c
t
i
o
n
 
i
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y

x
 
L
I
B
 
w
h
i
c
h
 
d
o
e
s
 
n
o
t
 
c
h
a
n
g
e
 
w
i
t
h

c
h
a
n
g
i
n
g
 
s
i
g
n
s
 
o
f

w
 
o
r
 
B
.

g
o
 
t
o
 
p
a
g
e
 
3
3
.
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A
t
 
t
h
V
s
 
p
o
i
n
t
 
l
e
t
 
u
s
 
s
t
o
p
 
a
n
d
 
r
e
f
e
r
 
t
o
 
F
i
g
.
 
h
i
a
.

B
a
r
s
 
A
B
 
a
n
d
 
C
D
,
 
a
n
d

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

B
a
r
 
A
B
 
i
s
 
s
t
a
t
i
o
n
a
r
y
,
 
a
n
d
 
b
a
r
 
C
D
 
i
s
 
m
o
v
i
n
g
.

R
e
s
i
s
t
a
n
c
e
 
a
t
 
t
h
e
 
c
o
n
t
a
c
t
 
p
o
i
n
t
s

b
e
t
w
e
e
n
 
b
a
r
s
 
a
n
d
 
r
a
i
l
s
 
c
a
n
 
b
e
 
a
s
s
u
m
e
d
 
t
o
 
b
e
 
z
e
r
o
.

(
a
)

S
h
o
w
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
a
r
r
o
w
 
f
o
r
 
e
 
i
n
 
b
a
r
 
C
D

(
b
)

S
o
l
v
e
 
f
o
r
 
e
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f
 
x

(
i
.
e
.
 
d
x
/
d
t
)

(
c
)

O
b
t
a
i
n
 
a
n
 
e
q
u
a
t
i
o
n
 
f
o
r
 
i
 
i
n
 
t
e
r
m
s
 
o
f
 
x
 
a
n
d

d
x
/
d
t
.

A
f
t
e
r
 
y
o
u
 
h
a
v
e
 
d
o
n
e
 
t
h
e
s
e
 
f
o
r
 
F
i
g
.
 
1
1
a
,
 
r
e
p
e
a
t
 
t
h
e

a
b
o
v
e
 
t
h
r
e
e
 
s
t
e
p
s
 
f
o
r
 
F
i
g
.
 
1
1
b
.

N
o
t
e
:

T
h
e
 
e
q
u
a
t
i
o
n
 
a
s
k
e
d
 
f
o
r
 
i
n
 
(
c
)
 
w
i
l
l
 
b
e
 
a
p
p
r
o
x
i
m
a
t
e
 
s
i
n
c
e

i
t
 
w
i
l
l
 
n
o
t

i
n
c
l
u
d
e

'
t
h
e
 
e
f
f
e
c
t
.
o
f
 
t
h
e
 
c
i
r
c
u
i
t
 
i
n
d
u
c
t
a
n
c
e
.
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S
e
e
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o
u
r
 
i
n
s
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r
u
c
t
o
r
p
 
i
f

t
h
e
r
e

a
r
e
 
a
n
y
 
f
e
a
t
u
r
e
s

o
f
 
C
h
t
s
 
p
r
o
b
l
e
m

y
o
u

d
o
 
n
o
t
 
u
n
d
e
r
s
t
a
n
d
.

F
i
g
u
r
e
 
1
2
.
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T
h
e
 
a
r
r
a
n
g
e
m
e
n
t
 
w
e

h
a
v
e
 
b
e
e
n
 
c
o
n
s
i
d
e
r
i
n
g
,

i
n
 
w
h
i
c
h
 
a
 
c
o
n
d
u
c
t
i
n
g

b
a
r
 
s
l
i
d
e
s

o
n
 
a
 
p
a
i
r
 
o
f

r
a
i
l
s
,
 
i
n
c
o
r
p
o
r
a
t
e
s
 
t
h
e

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

m
e
c
h
a
n
i
c
a
l
-
t
o
-

e
l
e
c
t
r
i
c
a
l
 
E
N
E
R
G
Y
 
C
O
N
V
E
R
S
I
O
N

d
e
v
i
c
e
.

W
e
 
h
a
v
e
 
s
e
e
n
 
t
h
a
t

e
l
e
c
t
r
i
c
a
l
 
e
n
e
r
g
y
 
i
s

g
e
n
e
r
a
t
e
d
 
a
t
 
t
h
e
 
r
a
t
e

O
f
 
c
o
u
r
s
e
,
 
t
h
e
 
b
a
r
 
w
i
l
l
 
n
o
t

s
l
i
d
e
 
b
y
 
i
t
s
e
l
f
;
 
a
n

e
x
t
e
r
n
a
l
 
m
e
c
h
a
n
i
c
a
l
 
f
o
r
c
e

r
m
u
s
t
 
b
e
 
a
p
p
l
i
e
d
 
t
o

t
h
e
 
b
a
r
,
 
a
s
 
i
n
 
F
i
g
.
 
1
2
.

W
e
 
s
h
a
l
l
 
e
x
p
r
e
s
s

t
h
i
s
 
f
o
r
c
e
 
i
n

t
e
r
m
s
 
o
f
 
t
h
e
 
u
n
i
t
 
v
e
c
t
o
r

5
w

,
t
h
u
s

-
F
1 m

=
 
F

a
m

 w

d
e
f
i
n
e
s
 
t
h
e
 
s
c
a
l
a
r
 
v
a
l
u
e
 
F
m

I
n
 
y
o
u
r
 
r
e
f
e
r
e
n
c
e
 
t
e
x
t

i
t
 
i
s
 
s
h
o
w
n
 
t
h
a
t

t
h
e
 
L
o
r
e
n
t
z

f
o
r
c
e
 
o
n
 
t
h
e
 
m
o
v
i
n
g
 
c
h
a
r
g
e
s

(
t
h
e
 
c
u
r
r
e
n
t
)
 
r
e
s
u
l
t
s
 
i
n
 
t
h
e

f
o
r
m
u
l
a

F
m

=
 
2
1
1
3

f
o
r
 
t
h
i
s
 
p
3
r
t
i
c
u
l
a
r

c
o
n
f
i
g
u
r
a
t
i
o
n
.
 
(
N
o
t
e
 
t
h
a
t

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

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

t
h
e
 
f
o
r
c
e
 
e
x
e
r
t
e
d
 
1
2
y
.
 
t
h
e

b
a
r
)
.

T
h
e
 
r
a
t
e
 
.
c
f
 
d
o
i
n
g
 
m
e
c
h
a
n
i
c
a
l

w
o
r
k
 
o
n
 
t
h
e
 
b
a
r
 
i
s

(
i
n
 
t
e
r
m
s
 
o
f
 
w
 
a
n
d
 
F
m

o
r

(
i
n
 
t
e
r
m
s
 
o
f
 
2
,
 
w
,
 
1
,

B
)
.
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F

m

4i
13

.
O
b
s
e
r
v
e
 
t
h
a
t
 
F
m

i
s
 
t
h
e
 
r
e
s
u
l
t
a
n
t

m
e
c
h
a
n
i
c
a
l
 
f
o
r
c
e
,
 
b
e
i
n
g
 
t
h
e
 
v
e
c
t
o
r
;

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

f
o
r
c
e
s
.



O
N

IN
IN

S
Ic

ee
m

W
e
 
h
a
v
e
 
j
u
s
t
 
f
o
u
n
d

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

i
s

P
m

=
 
w
i
i
B

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

i
s

P
e
=
e
i

B
u
t
,

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

e
 
=

(
d
r
a
w
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
a
r
r
o
w

f
o
r
 
e
 
o
n
 
t
h
e
 
f
i
g
u
r
e
 
o
n
 
p
.
.
3
6
)
.
:

T
h
u
s
,
 
i
n
 
t
e
r
m
s
 
o
f
 
w
,
 
B
,
 
1
,

2
,
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r

i
s
 
a
l
s
o
 
g
i
v
e
n
 
b
y

P
=

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

e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
a
r
e

I
n
 
b
o
t
h
 
f
o
r
m
u
l
a
s
,

t
h
e
 
u
n
i
t
 
o
f
 
p
o
w
e
r
 
i
s

3
7
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=
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B

th
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m
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w
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ts
.

-r



M
IE

ls
se

co
m

s

3
9

P
o
w
e
r
 
h
a
s
 
a

d
i
r
e
c
t
i
o
n
 
o
f
 
f
l
o
w
,

a
n
d
,
 
b
e
i
n
g
 
a

s
c
a
l
a
r
 
q
u
a
n
t
i
t
y
,

h
a
s
 
a
 
r
e
f
e
r
e
n
c
e

d
i
r
e
c
t
i
o
n
.

F
o
r
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s

d
e
s
c
r
i
b
e
d
 
i
n
 
F
i
g
.

1
2
 
(
w
h
e
n
 
w
,
 
B
,
 
i
 
a
r
e

a
l
l
 
p
o
s
i
t
i
v
e
)

m
e
c
h
a
n
i
c
a
l
 
p
o
w
e
r

f
l
o
w
s
 
i
n
t
o
 
t
h
e

b
a
r
.

T
h
u
s
,
 
t
h
e

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

f
o
r
 
m
e
c
h
a
n
i
c
a
l

p
o
w
e
r
 
P
m

i
s

t
h
e
 
b
a
r

A
l
s
o
,
 
u
n
d
e
r
 
t
h
e
 
s
a
m
e

c
o
n
d
i
t
i
o
n
s
,
 
e
l
e
c
t
r
i
c
a
l

p
o
w
e
r
 
f
l
o
w
s

f
r
o
m
 
t
h
e
 
b
a
r
 
i
n
t
o

t
h
e
 
c
i
r
c
u
i
t

e
l
e
m
e
n
t
s
 
R
0

a
n
d
 
R
1
w
h
e
r
e
 
i
t
 
a
p
p
e
a
r
s
 
a
s

h
e
a
t
.

A
c
c
o
r
d
i
n
g
l
y
,
 
t
h
e

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

o
f
 
P
e

i
s

t
h
e
 
b
a
r
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n
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w
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r
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i
n
t
o

o
u
t
 
o
f

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

i
n
 
w
h
i
c
h

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



E
L
E
M
E
N
T
A
R
Y
 
R
O
T
A
T
I
N
G
 
M
A
C
H
I
N
E
S

la

T
h
e
 
s
l
i
d
i
n
g
 
b
a
r

a
r
r
a
n
g
e
m
e
n
t
 
i
n
c
o
r
p
o
r
a
.
t
e
s

t
h
e
 
e
s
s
e
n
t
i
a
l

e
l
e
m
e
n
t
s
.
,
o
f
 
m
e
c
h
a
n
i
c
a
l
-

e
l
e
c
t
r
i
c
a
l
 
e
n
e
r
g
y

c
o
n
v
e
r
s
i
o
n
,
 
a
s
 
i
n
.
 
a
:
g
e
n
e
r
a
t
o
r
.
.

H
o
w
e
v
e
r
 
i
t
 
i
s
 
n
o
t

p
r
a
c
t
i
c
a
l
,

p
a
r
t
i
c
u
l
a
r
l
y
 
f
o
r
 
t
h
e

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

t
h
e
 
b
a
r
 
c
a
n
n
o
t
 
m
o
v
e

i
n
d
e
f
i
n
i
t
e
l
y
,
 
s
i
n
c
e

i
t
 
w
i
l
l
 
u
l
t
i
m
a
t
e
l
y

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

r
a
i
l
s
.

T
o
 
c
o
n
s
t
r
u
c
t
 
a

p
r
a
c
t
i
c
a
l
 
g
e
n
e
r
a
t
o
r
,
i
t

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

c
o
n
t
i
n
u
o
u
s
 
m
o
t
i
o
n

s
h
a
l
l
 
b
e
 
p
o
s
s
i
b
l
e
.

T
h
i
s
 
t
h
o
u
g
h
t
 
l
e
a
d
s

i
n
e
v
i
t
a
b
l
y
 
t
o
 
t
h
e
 
i
d
e
a

o
f
 
c
o
n
t
i
n
u
o
u
s

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

t
h
e
 
d
i
f
f
i
c
u
l
t
y
 
o
f
 
f
i
n
i
t
e

r
a
i
l
s
 
w
o
u
l
d

b
e
 
t
o
 
b
e
n
d
 
t
h
e
m
 
i
n
t
o
 
c
i
r
c
l
e
s
,
 
a
s

s
h
o
w
n
 
i
n
 
F
i
g
.
 
1
3
a
.

T
h
e
n
,
 
i
f
 
t
h
e
 
B
 
v
e
c
t
o
r

c
o
u
l
d

e
v
e
r
y
w
h
e
r
e
 
r
a
d
i
a
t
e
 
f
r
o
m
 
t
h
e
 
c
e
n
t
e
r
,

t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
p
r
e
s
c
r
i
b
e
d

p
r
e
v
i
o
u
s
l
y
 
w
o
U
l
d

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

p
e
r
i
p
h
e
r
y
.

S
u
c
h
 
a
 
i
 
f
i
e
l
d

a
r
r
a
n
g
e
m
e
n
t
 
c
a
n
 
b
e
 
a
t
t
a
i
n
e
d
,
 
a
n
d
 
s
o
 
t
h
i
s
 
i
s
 
a

f
e
a
s
i
b
1
e
!
p
l
a
n

f
o
r
 
a
 
d
-
c
 
g
e
n
e
r
a
t
o
r
.

C
e
r
t
a
i
n
 
p
r
a
c
t
i
c
a
l
 
d
i
f
f
i
c
u
l
t
i
e
s
,

l
i
k
e
 
h
o
w
 
t
o
 
p
r
o
v
i
d
e
 
t
h
e

m
e
c
h
a
n
i
c
a
l
 
f
o
r
c
e
 
o
n
 
t
h
e
 
b
a
r
,
 
c
a
n
 
b
e
 
o
v
e
r
c
o
m
e
.

H
o
w
e
v
e
r
,
 
t
h
e
r
e
 
i
s
 
o
n
e
 
s
e
r
i
o
u
s

l
i
m
i
t
a
t
i
o
n
;
 
t
h
e
 
v
o
l
t
a
g
e
 
a
t
t
a
i
n
a
b
l
e
 
b
e
t
w
e
e
n

t
h
e
 
r
a
i
l
s
 
c
a
n
n
o
t
 
e
x
c
e
e
d
 
t
h
e

e
m
f

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

W
e
 
m
i
g
h
t
 
a
d
d
 
a
 
s
e
c
o
n
d

b
a
r
,
 
a
s
 
i
n

F
i
g
.
 
1
3
1
)

T
h
i
s
 
w
i
l
l
 
i
n
c
r
e
a
s
e
 
t
h
e
 
c
a
p
a
c
i
t
y

o
f
 
t
h
e
 
d
e
v
i
c
e
 
t
o
 
d
e
l
i
v
e
r
 
c
u
r
r
e
n
t
,

b
y
 
p
r
o
v
i
d
i
n
g
 
a
 
s
e
c
o
n
d
 
c
u
r
r
e
n
t
 
p
a
t
h
,

b
u
t
 
s
i
n
c
e
 
t
h
e
 
b
a
r
s
 
a
r
e
 
i
n

p
a
r
a
l
l
e
l
,
 
t
h
e

v
o
l
t
a
g
e
 
w
i
l
l
 
n
o
t
 
b
e
 
c
h
a
n
g
e
d
.



A
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m
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M
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gu
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.



4
5

T
h
i
s
 
o
b
s
e
r
v
a
t
i
o
n
 
l
e
a
d
s
 
t
o

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

i
s
 
a
 
m
a
x
g
e
m
u
m
 
v
o
l
t
a
g
e

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

g
i
v
e
n
 
p
h
y
s
i
c
a
l
 
s
i
z
e
 
a
n
d
s
p
e
d
.

F
o
r

e
x
a
m
p
l
e
,
 
s
u
p
p
o
s
e
 
y
o
u
 
w
a
n
t
 
t
o
 
c
o
n
s
t
r
u
c
t
 
a

p
h
y
s
i
c
a
l
l
y
 
s
m
a
l
l
 
m
a
c
h
i
n
e

n
o
t
 
m
o
r
e

t
h
a
n
 
1
0
 
c
m
 
l
o
n
g
 
a
n
d
 
1
0
 
c
m
 
i
n
 
d
i
a
m
e
t
e
r
,
 
a
s

i
n
 
F
i
g
.
 
1
4
,
 
w
i
t
h
 
a

r
o
t
a
i
o
n
a
l
 
s
p
e
e
d

o
f
 
3
6
0
0
 
r
e
v
.
 
p
e
r
 
m
i
n
.
 
(
6
0
 
r
e
v
,
 
p
e
r

s
e
c
.
)
.

S
i
n
c
e
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
p
a
t
h
 
t
r
a
v
e
l
e
d

i
n
 
o
n
e
 
r
e
v
o
l
u
t
i
o
n
 
i
s

)
1
t

o
r

a
p
p
r
o
x
i
m
a
t
e
l
y

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

a
p
p
r
o
x
i
m
a
t
e
l
y

w
 
=

m
e
t
e
r
s
 
p
e
r
 
s
e
c
.

P
r
a
c
t
i
c
a
l
 
l
i
m
i
t
a
t
i
o
n
s
 
o
n
 
m
a
g
n
e
t
i
c

m
a
t
e
r
i
a
l
s
 
m
a
k
e
 
i
t
 
d
i
f
f
i
c
u
l
t
 
t
o

a
t
t
a
i
n

v
a
l
u
e
s
 
o
f
 
B
 
m
u
c
h
 
i
n
 
e
x
c
e
s
s
 
o
f
 
1
.
5

w
e
b
e
r
s
/
s
q
.
 
m
e
t
e
r
.

U
s
i
n
g
 
t
h
i
s
 
v
o
l
u
e
,
 
t
h
e

v
o
l
t
a
g
e

a
t
t
a
i
n
a
b
l
e
 
w
o
u
l
d
 
b
e

11
11

11
11

01
11

v
o
l
t
s
.
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(.
1)
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=

 .3
m
e
t
e
r
 
(
A
p
p
r
o
x
.
)

1
8
 
m
e
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s
/
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c
.

( 
.1
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1.

5)
(1

8)
 =
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v
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.
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F
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.



-,
..1

1O
IM

IN
O

M
M

I.

G
e
n
e
r
a
t
o
r
s
 
o
f

t
h
e
 
t
y
p
e
 
j
u
s
t

c
o
n
s
i
d
e
r
e
d
 
a
r
e

c
o
m
m
e
r
c
i
a
l
l
y

a
v
a
i
l
a
b
l
e
,

h
a
v
i
n
g

p
a
c
t
i
c
a
l

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

h
i
g
h
 
c
u
r
r
e
n
t

a
n
d
 
l
o
w

v
o
l
t
a
g
e
 
i
s

r
e
q
u
i
r
e
d
,
 
a
s
 
i
n

e
l
e
c
t
r
o
-

p
l
a
t
i
n
g
 
a
n
d
 
o
t
h
e
r

e
l
e
c
t
r
o
-
c
h
e
m
i
c
a
l

a
p
p
l
i
c
a
t
i
o
n
s
.

I
n
 
p
r
a
c
t
i
c
e
,

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

s
i
n
g
l
e
 
c
o
n
d
u
c
t
o
r

m
o
v
e
.
o
v
e
r

c
i
r
c
u
l
a
r
 
r
a
i
l
s
,
 
a

c
y
l
i
n
d
r
i
c
a
l
 
c
o
n
d
u
c
t
o
r

i
s
 
r
o
t
a
t
e
d

i
n
 
t
h
e
 
m
a
n
n
e
r

i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
c
r
o
s
s

s
e
c
t
i
o
n
a
l
 
v
i
e
w

i
n
 
F
i
g
.
 
1
5
a
.

T
h
e
 
r
a
d
i
a
l

m
a
g
n
e
t
i
c
 
f
i
e
l
d

i
s
 
p
r
o
v
i
d
e
d

b
y
 
t
h
e
 
t
w
o

c
o
i
l
s
 
i
n
d
i
c
a
t
e
d
.

W
h
e
n
 
t
h
e

c
y
l
i
n
d
e
r
 
i
s

c
o
n
n
e
c
t
e
d
 
t
o
 
a
n

e
x
t
e
r
n
a
l
 
c
i
r
c
u
i
t

b
y
 
l
i
q
u
i
d

m
e
t
a
l

m
o
v
i
n
g

c
o
n
t
a
c
t
s
 
a
t

i
t
s
 
e
d
g
e
s

(
n
o
t
 
s
h
o
w
n
 
i
n
 
t
h
e

f
i
g
u
r
e
)
 
c
u
r
r
e
n
t

w
i
l
i
 
f
l
o
w
 
a
s

i
n
d
i
c
a
t
e
d
.

T
h
i
s
 
t
y
p
e
 
o
f

m
a
c
h
i
n
e
 
i
s

c
a
l
l
e
d
 
a
n

a
c
y
e
l
i
c
 
g
e
n
e
r
a
t
o
r
,

t
h
e
 
w
o
r
d

"
a
c
y
c
l
i
c
"

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

B
u
t

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

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

B
i
 
s

(
s
i
g
n
 
?
)

s
i
g
n
 
?

1
4
-
9

f
o
r
 
c
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.
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t
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c
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c
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c
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p
t
s
 
(
t
 
f
o
r
 
t
a
n
g
e
n
t
i
a
l
 
a
n
d
 
r
 
f
o
r

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

t
h
e
 
f
o
r
m
u
l
a
 
t
w
a
 
t
o

e
a
c
h
 
c
o
n
d
u
c
t
o
r
,
 
o
b
s
e
r
v
i
n
g

t
h
a
t
 
w
 
i
s

p
o
s
i
t
i
v
e
 
a
n
d

c
h
e
 
s
a
m
e
 
i
n
 
b
o
t
h
 
c
a
s
e
s
.

W
e
 
g
e
t
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e
a
b

=
a
n
d
.
 
e
d
c

=
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T
h
e
 
e
n
t
i
r
e
 
e
m
f

o
f
 
t
h
e
 
l
o
o
p
,
 
w
h
i
c
h
 
w
e

s
h
a
l
l
 
c
a
l
l

e
1
2

i
s
 
t
h
e
l
 
w
o
r
k
 
d
o
n
e
 
b
y

t
h
e
 
L
o
r
e
n
t
z
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o
r
c
e
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n
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o
v
i
n
g
 
a
 
u
n
i
t
 
p
o
s
i
t
i
v
e

c
h
a
r
g
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f
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h
a
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o
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1
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t
o
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h
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o
r
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r
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n
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s
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h
u
s
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1
2

=
 
w
o
r
k
 
f
r
o
m

t
o
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w
o
r
k
 
f
r
o
m
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o

B
u
t
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t
h
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w
o
r
k
 
f
r
o
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b
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c
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c
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c
t
o
r
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f
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w
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h
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l
t
a
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e
 
a
t
 
t
h
e
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e
r
m
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a
l
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i
c
e
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f
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f
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e
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p
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r
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i
d
 
n
o
t
 
g
e
t
 
l
o
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n
e
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c
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c
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c
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b
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c
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c
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p
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c
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b
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c
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i
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i
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i
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w
o
u
l
d

t
e
n
d

t
o
 
g
i
v
e
 
a
n
 
i
m
p
r
o
v
e
d

(
i
.
e
.
 
m
o
r
e
 
s
i
n
u
s
o
i
d
a
l
)
 
w
a
v
e

s
h
a
p
e
.

T
h
i
s
 
t
e
c
h
n
i
q
u
e
 
i
s
 
a
c
t
u
a
l
l
y

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

o
f
 
a
-
c

m
a
c
h
i
n
e
s
.

7
1



7
2 A
n
s
w
e
r
:

am
 a

m

01
11

1I
IIM

IN
IO

M
O

P
o
l
e
A
x
i
s

M
E

N
D

0=
11

0
4=

10
1.

/1
11

/
41

1

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

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

p
o
l
e
 
a
x
i
s
,
 
t
o
 
r
e
d
u
c
e
 
B
r
 
o
f
f
 
t
h
e

a
x
i
s
.

F
i
g
u
r
e
 
2
8
.



7
3

A
l
t
h
o
u
g
h
 
w
h
a
t
 
w
e
 
h
a
v
e
 
j
u
s
t
 
d
e
s
c
r
i
b
e
d
 
i
s
 
n
o
t

a
 
p
r
a
c
t
i
c
a
l
 
a
-
c
 
g
e
n
e
r
a
t
o
r
,

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

B
e
f
o
r
e
 
g
o
i
n
g
 
f
u
r
t
h
e
r
 
i
n
t
o
 
p
r
a
c
t
i
c
a
l
 
d
e
t
a
i
l
s
,

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

m
a
c
h
i
n
e
.

T
h
e
 
o
b
v
i
o
u
s
 
a
n
s
w
e
r
 
i
s
 
t
o
 
i
n
c
o
r
p
o
r
a
t
e

a
 
r
e
c
t
i
f
i
e
r
.

O
n
e
 
w
a
y
 
t
o
 
d
o
 
t
h
i
s
 
w
o
u
l
d

b
e
 
i
n
 
a
n
 
e
x
t
e
r
n
a
l
 
c
i
r
c
u
i
t
 
u
s
i
n
g

,
a
s
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
2
8
a
.

T
h
i
s

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

t
h
e
 
c
o
n
n
e
c
t
i
o
n
s
 
w
h
e
n
 
t
h
e
 
w
a
v
e

p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
z
e
r
o
.

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

s
e
g
m
e
n
t
 
c
o
m
m
u
t
a
t
o
r
 
a
s
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
2
8
b
.

M
a
r
k
 
+
 
a
n
d

-
s
i
g
n
s
 
o
n
 
t
h
e
 
t
e
r
m
i
n
a
l
s
,

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

s
h
o
w
n
.
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d
i
o
d
e
s

r
e
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n
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o
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i
n
t
e
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h
a
n
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i
n
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75

I
t
 
s
h
o
u
l
d
 
b
e

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

t
h
e
 
c
o
m
m
u
t
a
t
o
r

p
e
r
f
o
r
m
s
 
t
h
e

f
u
n
c
t
i
o
n

c
l
a
i
m
e
d
 
f
o
r
 
i
t
.

N
e
v
e
r
t
h
e
l
e
s
s
,
 
l
e
t
 
u
s

e
x
a
m
i
n
e
 
i
t
s
 
f
u
n
c
t
i
o
n

c
r
i
t
i
c
a
l
l
y
,
 
w
i
t
h

r
e
f
e
r
e
n
c
e
 
t
o
 
F
i
g
.
 
2
9
.

T
h
e
 
g
r
a
p
h
 
o
f
 
e
1
2

i
s
 
s
h
o
w
n
 
b
e
l
o
w
.

W
h
e
n
 
t
h
e
 
l
o
o
p
 
h
a
s

t
h
e
 
p
o
s
i
t
i
o
n

s
h
o
w
n

i
n
 
F
i
g
.
 
2
9
a
,

(
i
n
 
t
e
r
m
s
 
o
f
 
e
1
2

)

a
n
d
 
w
h
e
n
 
t
h
e
 
l
o
o
p

i
s
 
i
n
 
p
o
s
i
t
i
o
n

(
b
)
,

v
 
=

(
i
n
 
t
e
r
m
s
 
o
f
 
e
1
2
)

A
s
 
a
 
r
e
s
u
l
t
 
o
f

t
h
e
s
e
 
o
b
s
e
r
v
a
t
i
o
n
s
,
 
y
o
u

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

d
r
a
w
 
t
h
e
 
w
a
v
e

o
f
 
v
.

D
o
 
i
t
 
o
n
 
t
h
e

g
r
a
p
h
 
b
e
l
o
w
.

2
 
7
r
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w
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v 
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fo
r

(a
)

.

v 
ni

 e
fo

r
(b

)
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T
h
e
 
r
e
s
u
l
t
 
i
s
 
a
 
w
a
v
e
 
t
h
a
t
 
i
s
 
n
o
t
 
c
o
n
s
t
a
n
t
,
 
b
u
t
 
i
t
 
i
s
 
a
l
w
a
y
s
 
a
b
o
v
e
 
t
h
e

a
x
i
s
.

T
h
a
t
 
i
s
,
 
a
l
t
h
o
u
g
h
 
v
 
v
a
r
i
e
s
 
w
i
t
h
 
t
i
m
e
,

i
t

i
s
 
n
e
v
e
r
 
n
e
g
a
t
i
v
e
.

I
t

i
s

t
h
e
 
s
a
m
e
 
w
a
v
e
 
s
h
a
p
e
 
t
h
a
t
 
w
o
u
l
d
 
b
e
 
p
r
o
d
u
c
e
d
 
b
y
 
t
h
e
 
r
e
c
t
i
f
i
e
r
 
i
n
 
F
i
g
.
 
2
8
a
.

O
u
r
 
n
e
x
t
 
t
a
s
k
 
w
i
l
l
 
b
e
 
t
o
 
c
o
n
s
i
d
e
r

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

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

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

o
n
e
.
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f
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C
a
l
c
u
l
a
t
i
o
n
s
:

,

IN
N

ew
om

m
l

L
a
b
e
l

t
h
e

S
c
a
l
e

L
e
n
g
t
h
 
o
f
 
R
o
t
o
r

1
4
 
c
m
.

R
o
t
a
t
i
o
n
a
l
 
s
p
e
e
d
 
1
2
0
0
 
r
p
m
.

F
i
g
u
r
e
 
3
0
.
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N
ow

'a
t

79

R
e
v
i
e
w
 
P
r
o
b
l
e
m

F
i
g
u
r
e
 
3
0
 
r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
r
o
t
o
r
,

a
i
r
g
a
p
,
 
a
n
d
 
p
o
l
e
 
p
i
e
c
e
s
 
o
f
 
a

m
a
c
h
i
n
e
 
i
n

w
h
i
c
h
 
t
h
e
 
a
i
r
g
a
p
 
i
s
 
S
h
a
p
e
d
 
t
o

m
a
k
e
 
t
h
e
 
g
e
n
e
r
a
t
e
d
 
w
a
v
e

s
h
a
p
e
 
n
e
a
r
l
y
 
s
i
n
u
s
o
i
d
a
l
.

T
h
e
 
f
o
l
l
o
w
i
n
g
 
a
s
s
u
m
p
t
i
o
n
s
 
m
a
y

b
e
 
m
a
d
e
:

(
1
)

F
o
r
 
0

5
.

t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f

i
n
 
t
h
e
 
a
i
r
g
a
i
,
 
i
s

a
p
p
r
o
x
i
m
a
t
e
d
 
b
y

4
2

I
B
I
 
=
 
0
.
9
(
1
 
-
 
8
 
e
 
)

w
e
b
e
r
s
/
s
q
.
 
m
e
t
e
r
.

(
2
)

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

N
 
i
s
 
a
l
o
n
g
 
a
 
l
i
n
e
 
d
r
a
w
n
 
f
r
o
m
 
p
o
i
n
t

C
 
(
a
t
 
t
h
e
 
i
n
t
e
r
-

s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e

o
f
 
t
h
e
 
r
o
t
o
r
 
a
n
d
 
t
h
e

p
o
l
e
 
a
x
i
s
)
 
t
o
 
t
h
e

p
o
l
e
 
f
a
c
e
.

(
3
)

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

i
s
 
o
u
t
 
o
f
 
t
h
e
 
p
a
p
e
r
,

a
n
d
 
r
o
t
a
t
i
o
n
 
i
s

c
l
o
c
k
w
i
s
e
.

C
a
l
c
u
l
a
t
e
 
t
h
e
 
e
m
f
 
i
n
d
u
c
e
d
 
i
n
 
a

s
i
n
g
l
e
 
c
o
n
d
u
c
t
o
r
 
a
t
 
s
e
v
e
r
a
l

p
o
s
i
t
i
o
n
s
 
a
s

d
e
f
i
n
e
d
 
b
y
 
e
,
 
f
r
o
m
 
.

q
 
t
o

.
U
s
e
 
t
h
e
 
u
n
l
a
b
e
l
e
d
 
t
a
b
l
e
 
t
o

r
e
c
o
r
d
 
y
o
u
r
 
r
e
s
u
l
t
s
.

S
k
e
t
c
h
 
t
h
i
s
 
e
m
f
 
a
s
 
a
 
f
u
n
c
t
i
o
n

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

L
a
b
e
l
 
y
o
u
r
 
a
x
e
s
.

C
a
l
c
u
l
a
t
e

a
n
d
 
p
l
o
t
 
t
h
e
 
v
a
l
u
e
s
 
o
f
 
a
 
t
r
u
e

s
i
n
u
s
o
i
d
a
l
:
m
a
v
e
t
.
.
.
e
a
c
h
v
a
l
u
e
.
o
f
t
h
a
t
-
y
d
u
 
'
u
s
e
d
 
a
b
o
v
e
.

C
o
m
p
a
r
e
 
t
h
e
 
r
e
s
u
l
t
s
 
f
r
o
m
 
y
o
u
r
 
t
w
o

s
e
t
s
 
o
f
 
c
a
l
c
u
l
a
t
i
o
n
s

b
y
 
o
b
s
e
r
v
i
n
g
 
t
h
e
 
t
w
o
 
c
u
r
v
e
s
.

6



8o

F
i
g
u
r
e
 
3
1
.



a
r
t
 
I
I

T
h
e
 
f
i
r
s
t
 
p
a
r
t
 
o
f
 
t
h
i
s
 
1
r
o
g
r
a
m

h
a
s
 
c
o
n
c
e
n
t
r
a
t
e
d
 
o
n

t
h
e
 
c
o
n
c
e
p
t
 
o
f

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

t
o
 
t
e
r
M
i
n
a
l
 
v
o
l
t
a
g
e
,

i
n
c
l
u
d
i
n
g
 
t
h
e

b
a
s
i

i
d
e
a
 
o
f
 
a
n
 
e
q
u
i
v
a
l
e
n
t

c
i
r
c
'
u
i
t
 
f
o
r
 
a
 
c
o
n
d
u
c
t
o
r
 
m
o
v
i
n
g

i
n
 
a
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
.

T
h
e
 
g
e
o
m
e
t
r
i
c
a
l
 
a
r
r
a
n
g
e
m
e
n
t
s

h
a
v
e
 
b
e
e
n
 
s
i
m
p
l
e
;
.
t
h
e
s
l
i
d
i
n
g
 
b
a
r
 
a
n
d
 
s
i
n
g
l
e

r
o
t
a
t
i
n
g
 
l
o
o
p
i
n
c
l
u
d
i
n
g

b
r
i
e
f
:
d
e
s
c
r
i
p
t
i
o
n
s
'
o
f

t
h
e
-
u
s
e
 
o
f
 
a
n
 
i
r
o
n
 
m
a
g
n
e
t
i
c

C
i
r
c
u
i
t
 
t
o
 
o
b
t
a
i
n
 
a
 
n
e
a
r
l
y

r
a
d
i
a
l
 
c
o
n
c
e
n
t
r
a
t
e
d
 
m
a
g
n
e
t
i
c

f
i
e
l
d
'
i
n
 
a
n
 
a
i
r
g
a
p

i
n
 
w
h
i
c
h
 
a
 
l
o
o
p
 
c
a
n
 
r
o
t
a
t
e
.

A
l
t
h
o
u
g
h
 
t
h
e
s
e
 
s
i
m
p
l
e
 
a
r
r
a
n
g
e
m
e
n
t
s

c
a
n
 
b
e
 
.
u
s
e
d
 
t
o

c
o
n
v
e
r
t
 
s
m
a
l
l
 
a
m
o
u
n
t
s

o
f
 
e
n
e
r
g
y
 
f
r
o
m
 
e
l
e
c
t
r
i
C
a
l
 
t
o

m
e
c
h
a
n
i
c
a
l
 
f
o
r
m
,
 
t
h
e
y
 
c
a
n
n
o
t

d
o
 
s
o
 
e
f
f
i
c
i
e
n
t
l
y
 
i
n

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

i
n
 
p
r
a
c
t
i
c
e
.

I
n
 
P
a
r
t
 
1
1

w
e
'
s
h
a
l
l
 
d
e
a
l
 
w
i
t
h
 
s
o
m
e
 
o
f

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

t
h
a
'
t
 
h
a
v
e
 
b
e
e
n
'
s
o
l
v
e
d
 
i
n
 
m
a
k
i
n
g
 
e
l
e
c
t
r
o
m
e
c
h
a
n
i
c
a
l

e
n
e
r
g
y
 
c
o
n
v
e
 
r
s
i
o
n
 
a
 
4
,
 
r
a
c
t
 
c
a
 
1

r
e
a
 
1
 
1
 
t
y
 
.



A
R
M
A
T
U
R
E
 
W
I
N
D
I
N
G
S

,

8
1

F
o
r
 
m
o
s
t
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
g
e
n
e
r
a
t
o
r
s
 
o
p
e
r
a
t
e

a
t
 
v
o
l
t
a
g
e
s
 
r
a
n
g
i
n
g

i
n
t
o
 
t
h
e
 
h
u
n
d
r
e
d
s
 
a
n
d
 
t
h
o
u
s
a
n
d
s
,
 
a
l
t
h
o
u
g
h
 
s
o
m
e

s
m
a
l
l
 
g
e
n
e
r
a
t
o
r
s
 
o
p
e
r
a
t
e
 
a
t

l
o
w
e
r
 
v
o
l
t
a
g
e
s
.

F
r
o
m
 
p
r
e
v
i
o
u
s
 
e
x
a
m
p
l
e
s
 
i
t
 
c
a
n
 
b
e
 
s
e
e
n

t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
:
o
b
t
a
i
n
a
b
l
e

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

u
s
u
a
l
l
y
 
b
e
 
m
u
c
h
 
s
m
a
l
l
e
r
 
t
h
a
n

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

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

s
o
l
u
t
i
o
n
 
t
o
 
t
h
e

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

i
n

s
e
r
i
e
s
 
s
o
 
t
h
a
t
 
t
h
e
i
r
 
e
m
f
'
s
 
w
i
l
l
 
a
d
d
.

A
 
f
a
i
r
l
y
 
o
b
v
i
o
u
s
 
p
a
r
t
i
a
l
 
s
o
l
u
t
i
o
n
 
i
s
 
i
l
l
u
s
t
r
a
t
e
d

i
n
 
F
i
g
.
 
3
1
,
 
s
h
o
w
i
n
g
 
a
 
c
o
i
l

o
f
 
t
h
r
e
e
 
t
u
r
n
s
.

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

(
s
u
b
j
e
c
t

t
o
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
r
e
 
b
e
i
n
g
 
r
o
o
m
 
f
o
r

t
h
e
m
)
.

S
a
y
 
t
h
e
r
e
 
a
r
e
 
N
.
 
o
f
 
t
h
e
m
.

T
h
e

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

(
)
 
x
 
(
e
m
f
 
o
f
 
o
n
e
 
c
o
n
d
u
c
t
o
r
)
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3

H
o
w
e
v
e
r
,
 
t
h
i
s
 
i
s

o
n
l
y
 
a
 
p
a
r
t
i
a
l

s
o
l
u
t
i
o
n
 
t
o
 
t
h
e

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

s
i
n
g
l
e

c
o
i
l
 
s
u
c
h
 
a
s
 
w
e
 
h
a
v
e

j
u
s
t
 
c
o
n
s
i
d
e
r
e
d
,

w
i
t
h
 
i
t
s
 
w
i
r
e
s

a
l
l
 
b
u
n
c
h
e
d

t
o
g
e
t
h
e
r
 
a
s
 
i
n

F
i
g
.
 
3
2
a
,
 
d
o
e
s
 
n
o
t
 
c
o
v
e
r

v
e
r
y
 
m
u
c
h

o
f
 
t
h
e
 
r
o
t
o
r

s
u
r
f
a
c
e
.

T
h
e
 
a
v
a
i
l
a
b
l
e
 
s
p
a
c
e
 
o
n

t
h
e
 
r
o
t
o
r
 
s
u
r
f
a
c
e

i
s
 
n
o
t
 
u
s
e
d

e
f
f
i
c
i
e
n
t
l
y
.

I
n
 
o
r
d
e
r
 
t
o

r
e
m
e
d
y
 
t
h
i
s
,
 
o
n
e

m
i
g
h
t
 
t
h
i
n
k
 
o
f
w
i
n
d
i
n
g
 
a
 
c
o
i
l

l
i
k
e
 
t
h
e
 
o
n
e

s
h
o
w
n
 
a
t
 
(
b
)
 
i
n
 
t
h
e

f
i
g
u
r
e
,
 
c
o
v
e
r
i
n
g

n
e
a
r
l
y
 
a
l
l
 
o
f
 
t
h
e
 
r
o
t
o
r

s
u
r
f
a
c
e
.

T
h
i
s
 
a
c
c
o
m
p
l
i
s
h
e
s

t
h
e
 
p
u
r
p
o
s
e
 
i
n
 
a
 
w
a
y
,

b
u
t
 
i
f
 
t
h
e
 
c
o
i
l

e
n
d
s
 
a
r
e
 
c
o
n
n
e
c
t
e
d

t
o
 
a
 
t
w
o
-
s
e
g
m
e
n
t

c
o
m
m
u
t
a
t
o
r
 
t
h
e

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

t
h
e
 
p
u
l
s
a
t
i
n
g

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

l
o
o
p
.

A
s
 
w
e
 
s
h
a
l
l
 
s
e
e
 
n
e
x
t
,

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

m
e
t
h
o
d
 
o
f
 
w
i
n
d
i
n
g
 
w
i
l
l

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

c
o
m
m
u
t
a
t
o
r
 
o
f
 
m
a
n
y

s
e
g
m
e
n
t
s
,
 
a
n
d
 
a

m
o
r
e
 
n
e
a
r
l
y
 
c
o
n
s
t
a
n
t

v
o
l
t
a
g
e
 
o
u
t
p
u
t
.
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C
o
i
l
 
a
x
i
s

P
o
l
e

.

.
p
i
e
c
e

(
o
t
h
e
r
 
p
o
l
e

n
o
t
 
s
h
o
w
n
)

e.
...

1.
1*

41
01

...
.k

rn
M

I

11
6



8
5

F
i
g
u
r
e
 
3
3
 
i
s
 
a
 
r
e
p
t
i
t
i
o
n
 
o
f

F
i
g
.
 
3
2
b
,
 
b
u
t
 
d
r
a
w
n
 
w
i
t
h
 
a

s
m
a
l
l
 
e
n
o
u
g
h
 
n
u
m
b
e
r

o
f
 
t
u
r
n
s
 
(
f
e
w
e
r
 
t
h
a
n
 
i
n

p
r
a
c
t
i
c
e
)
 
t
o
 
p
e
r
m
i
t
 
m
a
k
i
n
g
 
u
n
c
l
u
t
t
e
r
e
d

d
r
a
w
i
n
g
s
.

T
h
e

p
r
a
c
t
i
c
a
l
 
d
i
f
f
i
c
u
l
t
y
 
w
i
t
h
 
t
h
i
s

m
e
t
h
o
d
 
o
f
 
w
i
n
d
i
n
g
 
i
s
 
t
h
a
t

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

h
a
s

a
 
d
e
f
i
n
i
t
e
 
a
x
i
s
,
 
a
s

i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
a
r
r
o
w
,
 
a
n
d

s
t
i
i
l
'
p
e
r
m
.
i
t
s
,
 
t
h
e
 
u
s
e
o
L
o
n
l
y

"
.

t
w
o
 
c
o
m
m
u
t
a
t
o
r
 
s
e
g
m
e
n
t
s
.

A
n
 
a
r
r
a
n
g
e
m
e
n
t
 
i
s

d
e
s
i
r
e
d
 
t
h
a
t
 
w
i
l
l

b
e
.
s
y
m
m
e
t
r
i
c
a
I

w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
a
x
i
s
 
o
f

t
h
e
 
c
y
l
i
n
d
r
i
c
a
l
 
n
a
t
o
r
.

T
h
e
 
s
o
l
u
t
i
o
n
 
i
s
 
o
b
t
a
i
n
e
d
 
b
y

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

a
r
o
u
n
d
 
t
h
e

c
i
r
c
u
m
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
m
b
a
r
,
 
a
s
 
s
h
o
w
n

i
n
 
F
i
g
.
 
3
4
,
 
a
n
d
 
f
o
r
m
i
n
g

e
a
c
h
 
t
'
A
r
n
 
w
i
t
h
 
s
i
d
e
s

w
h
i
c
h
 
a
r
e
 
d
i
a
m
e
t
r
i
c
a
l
l
y
 
o
p
p
o
s
i
t
e
.

I
f
 
y
o
u
 
b
e
g
i
n
 
a
t
 
t
e
r
m
i
n
a
l

(
1
)
 
i
n
 
F
i
g
.
 
3
3
1
 
a
n
d
 
a
d
d
 
t
h
e
 
e
m
f
s

i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e

a
r
r
o
w
s
,
 
i
n
 
t
h
e
 
s
e
q
u
e
n
c
e

t
h
e
y
 
a
r
e
 
e
n
c
o
u
n
t
e
r
e
d
,
 
t
h
e

r
e
s
u
l
t
 
i
s

e
=

1
2

A
s
s
u
m
i
n
g
 
t
h
e
 
s
a
m
e
 
e
m
f
s
 
a
l
s
o

a
p
p
l
y
 
i
n
 
F
i
g
.
 
3
4
c

(
n
o
t
 
s
h
o
w
h
)
,
 
f
o
r
 
t
h
a
t
 
f
i
g
u
r
e
 
w
e
 
g
e
t

T
h
e
s
e
 
a
r
e

e
=

1
2

41
4
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F
i
g
u
r
e
 
3
4
c
 
s
t
i
l
l
 
l
a
c
k
s
 
t
h
e

s
y
m
m
e
t
r
y
 
w
e
d
e
s
i
r
e
,

b
e
c
a
u
s
e
 
s
t
a
r
t
i
n
g
 
a
n
d

e
n
d
i
n
g

p
o
i
n
t
s
 
(
a
)
 
a
n
d
 
(
c
'
)
 
a
r
e

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

b
a
n
d
 
a
'
.

B
e
f
o
r
e
 
p
r
o
c
e
e
d
i
n
g

t
o
 
i
n
v
e
s
t
i
g
a
t
e

h
o
w
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
w
i
n
d
i
n
g
,
 
w
e
 
s
h
a
l
l

d
i
s
c
o
n
t
i
n
u
e
 
u
s
e
 
o
f
 
t
h
e

p
e
r
s
p
e
c
t
i
v
e
 
v
i
e
w
,
 
S
u
b
s
t
i
t
u
t
i
n
g

f
o
r
 
i
t
 
t
h
e
 
s
y
m
b
o
l
(
c

p
i
c
t
u
r
e
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
3
5
.

i
n

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

s
i
d
e
s
 
a
p
p
e
a
r
 
a
s
 
e
n
d
 
v
i
e
w
s

r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
s
m
a
l
l
 
c
i
r
c
l
e
s
.

T
h
e
y

a
r
e
 
v
i
e
w
e
d
 
i
n

t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
a
r
r
o
w
m
a
r
k
e
d
 
"
v
i
e
w
"
 
i
n
 
F
i
g
.

3
4
.

C
r
o
s
s
 
c
o
n
n
e
c
t
i
o
n
s

a
t
 
t
h
e
 
b
a
c
k
 
e
n
d

o
f
 
t
h
e
 
n
o
t
o
r
 
(
s
h
o
w
n
 
d
o
t
t
e
d

i
n
 
F
i
g
.
 
3
4
)

a
r
e
.
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
t
h
e
 
d
o
t
t
e
d

c
i
r
c
u
l
a
r
 
a
r
c
s
 
i
n
 
F
i
g
.
 
3
5
.

P
a
r
t
s
 
(
a
)
,
 
(
0
,
 
a
n
d

(
c
)
 
o
f
 
F
i
g
.
 
3
5
 
c
o
r
r
e
s
p
o
n
d

e
x
a
c
t
l
y
 
t
o

t
h
e
i
r
 
r
e
s
p
e
c
t
i
v
e
 
p
a
r
t
s
 
i
n

F
i
g
.
 
3
4
.

W
i
t
h
 
t
h
i
s
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
,
 
y
o
u

s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
r
e
c
o
g
n
i
z
e

t
h
e
 
m
e
t
h
o
d
 
o
f

d
r
a
w
i
n
g
 
t
h
e
s
e
 
w
i
n
d
i
n
g
s
 
a
s
 
s
h
o
w
n

i
n
 
F
i
g
.
 
3
5
.

T
h
i
s
 
p
o
r
t
r
a
y
a
l
 
w
i
l
l

b
e
 
u
s
e
d
 
i
n

s
u
b
s
e
q
u
e
n
t
 
.
i
a
g
r
a
m
s
.
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H
a
v
i
n
g
 
e
s
t
a
b
l
i
s
h
e
d
 
a

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

w
e
 
a
r
e

r
e
a
d
y
 
t
o
 
r
e
f
e
r
 
t
o

F
i
g
.
 
3
6
)
 
i
n
 
w
h
i
c
h

t
h
e
 
l
i
g
h
t
l
y
 
d
r
a
w
n

l
i
n
e
s
 
a
r
e
 
t
h
e
 
s
a
m
e
 
a
s

F
i
g
.
 
3
5
c
.

T
h
e
 
s
y
m
m
e
t
r
y

w
e
 
a
r
e

s
e
e
k
i
n
g
 
c
a
n
 
b
e
a
t
t
a
i
n
e
d
 
b
y
 
a
d
d
i
n
g
t
h
r
e
e
 
m
o
r
e
l
m
a
l
.

T
h
e
 
s
i
d
e
s
 
o
f
 
t
h
e
s
e

l
o
o
p
s
 
a
r
e
 
p
l
a
c
e
d

c
l
o
s
e
 
t
o
 
t
h
e
 
o
n
e
.
s

a
l
r
e
a
d
y
 
i
n
t
r
o
d
u
c
e
d
,

a
n
d
 
a
r
e
 
r
e
p
r
e
s
e
n
t
e
d

b
y

t
h
e
 
f
i
l
l
e
d
-
i
n
 
c
i
r
c
l
e
s

i
n
 
F
i
g
.
 
3
6
.

S
t
a
r
t
i
n
g
 
f
r
o
m
 
p
o
i
n
t

1
,
 
t
h
e
 
b
e
g
i
n
n
i
n
g
o
f
 
t
h
i
s

s
e
c
o
n
d
 
w
i
n
d
i
n
g
 
i
s

i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
f
i
g
u
r
e
.

Y
o
u
 
d
r
a
w
 
t
h
e
 
l
i
n
e
s

n
e
e
d
e
d
 
t
o
 
c
o
m
p
l
e
t
e

t
h
i
s
 
w
i
n
d
i
n
g
 
o
n

t
h
e
 
f
i
g
u
r
e
,
 
e
n
d
i
n
g
 
u
p

a
t
 
p
o
i
n
t
 
2
1
.

D
o
 
i
t
 
n
o
w
!

H
a
v
i
n
g
 
d
o
n
e
 
t
h
i
s
,
 
t
h
e
 
n
e
x
t

s
t
e
p
 
i
s
 
t
o

f
i
n
d
 
e
1
,
2
1
,
 
t
h
e
 
e
m
f

a
c
t
i
n
g
 
b
e
t
w
e
e
n
 
p
o
i
n
t
s

1
 
a
n
d
 
2
'
.

I
n
 
d
o
i
n
g
 
t
h
i
s
,
 
w
e
 
c
a
n
 
u
s
e

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

(
s
h
a
d
e
d
)
 
c
o
n
d
u
c
t
o
r

w
h
i
c
h
 
i
s
 
c
l
o
s
e
 
t
o

t
h
e
 
o
l
d
 
(
o
p
e
n

c
i
r
c
l
e
)
 
c
o
n
d
u
c
t
o
r
,
 
a
n
d

s
i
m
i
l
a
r
l
y
 
f
o
r
 
t
h
e

o
t
h
e
r
s
.

(
T
h
i
s
 
i
s
 
s
l
i
g
h
t
l
y
 
i
n
 
e
r
r
o
r
,

b
e
c
a
u
s
e
 
t
h
e
 
c
o
n
d
u
c
t
o
r
s
 
a
r
e

s
l
i
g
h
t
l
y
 
s
e
p
a
r
a
t
e
d
,

b
u
t
 
w
e

w
i
l
l
 
n
e
g
l
e
c
t
 
t
h
i
s

e
r
r
o
r
.
)

R
e
c
a
l
l
i
n
g
 
t
h
a
t
 
t
h
e

r
e
f
e
r
e
n
c
e
 
d
i
r
e
c
t
i
o
n
s

f
o
r
 
a
l
l
 
e
m
f
'
s
 
a
r
e

i
n
t
o
 
t
h
e
 
p
a
p
e
r

(
s
e
e

F
i
g
,
 
3
3
)
,
 
t
a
k
i
n
g

t
h
e
 
l
o
o
p
 
s
i
d
e
s
 
i
n
 
s
e
q
u
e
n
c
e
,

y
o
u
 
w
i
l
l
 
g
e
t

e
1
'
2
'

H
o
w
 
d
o
e
s
 
t
h
i
s
 
c
o
m
p
a
r
e

w
i
t
h
 
e
1
2
?
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T
h
e
 
c
o
m
p
l
e
t
e
d
 
F
i
g
.

3
6
 
i
s
 
r
e
p
r
o
d
u
c
e
d
 
i
n
 
F
i
g
.

3
7
,
 
w
i
t
h
 
t
h
e

s
e
c
o
n
d
 
w
i
n
d
i
n
g

s
h
o
w
n
 
i
n
 
r
e
d
.

W
e
 
h
a
v
e
 
m
a
d
e
 
t
h
e

i
m
p
o
r
t
a
n
t
 
o
b
s
e
r
v
a
t
i
o
n

t
h
a
t
 
e
1
2
 
a
n
d
 
e
1
1
2
,
 
a
r
e

i
d
e
n
t
i
c
a
l
.

W
e
 
a
r
e
 
i
n
t
e
r
e
s
t
e
d
 
t
o

k
n
o
w
 
w
h
a
t
 
w
i
l
l
 
h
a
p
p
e
n

i
f
 
t
e
r
m
i
n
a
l
s
 
1
 
a
n
d

1
°
 
a
r
e
 
c
o
n
n
e
c
t
e
d

t
o
g
e
t
h
e
r
,
 
a
n
d
 
t
e
r
m
i
n
a
l
s

2
 
a
n
d
 
2
'
 
a
r
e
 
a
l
s
o

c
o
n
n
e
c
t
e
d
 
t
o
g
e
t
h
e
r
.

W
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g

d
o
 
y
o
u
 
t
h
i
n
k
 
i
s
 
t
r
u
e
,

r
e
g
a
r
d
i
n
g
 
f
l
o
w
 
o
f
 
c
u
r
r
e
n
t

i
n

t
h
e
 
r
e
s
u
l
t
i
n
g
 
c
l
o
s
e
d

c
i
r
c
u
i
t
?

(
1
)

C
u
r
r
e
n
t
 
w
i
l
l
 
f
l
o
w
,

o
f
 
a
m
o
u
n
t
 
e
1
2
/
r
e
s
i
s
t
a
n
c
e
 
o
f
 
1
 
w
i
n
d
i
n
g
.

(
2
)

C
u
r
r
e
n
t
 
w
i
l
l
 
f
l
o
w
,
 
o
f
 
a
m
o
u
n
t

2
e
1
2
/
r
e
s
i
s
t
a
n
c
e
 
o
f
 
1
 
w
i
n
d
i
n
g
.

(
3
)

C
u
r
r
e
n
e
w
i
l
l
 
f
l
o
w
,
 
o
f
 
a
m
o
u
n
t
 
e
1
2
/
2
x
(
r
e
s
i
s
t
a
n
c
e
 
o
f
 
I
 
w
i
n
d
i
n
g
)
.

(
4
)

N
o
 
c
u
r
r
a
n
t
 
w
i
l
l
 
f
l
o
w
.

9
1



9
2

A
n
s
w
e
r
:

C
h
o
i
c
e
 
(
4
)
 
i
s
 
c
o
r
r
e
c
t
.

I
f
 
y
o
u
 
p
i
c
k
e
d
 
a
n
y
 
o
t
h
e
r
s
,

g
o
 
t
o
 
p
.
 
9
3
.

I
f
 
y
o
u
"
p
i
c
k
e
d
 
t
h
e
 
c
o
r
r
e
c
t
 
a
n
s
w
e
r
,

g
o
 
t
o
 
p
.
 
9
5
.

F
-

T F
i
g
u
r
e

3
8
.

12
V
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Y
o
u
 
h
a
v
e
 
b
e
e
n
 
d
i
r
e
c
t
e
d
 
t
o
 
t
h
i
s
 
f
r
a
m
e
 
b
e
c
a
u
s
e
 
y
o
u
 
t
h
o
u
g
h
t

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

w
o
u
l
d
 
f
l
o
w
 
i
n
 
F
i
g
.
 
3
7
 
w
h
e
n
 
c
o
n
n
e
c
t
i
o
n
s
 
a
r
e
 
m
a
d
e
 
b
e
t
w
e
e
n
 
1
 
a
n
d

1
'
,
 
a
n
d
 
b
e
t
w
e
e
n

2
 
a
n
d
 
2
'
.

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

l
o
o
p
 
o
f
 
w
i
r
e
 
t
o
 
b
e

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

H
o
w
e
v
e
r
,
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f

t
h
i
s
 
c
u
r
r
e
n
t
 
w
i
l
l
 
b
e

)
 
u
s
e
 
w
o
r
d
s
 
i
n
 
t
h
i
s

e
x
p
r
e
s
s
i
o
n

H
o
w
e
v
e
r
,
 
t
h
e
 
t
o
t
a
l
 
e
m
f
 
i
n
 
t
h
e
 
l
o
o
p
 
i
s

e
1
2

e
1
 
2
'

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

t
h
e
 
e
q
u
a
t
i
o
n
.

T
h
u
s
,
 
t
h
e
 
c
u
r
r
e
n
t
 
w
i
l
l
 
b
e

A
n
 
a
n
a
l
o
g
o
u
s
 
c
i
r
c
u
i
t
 
i
s
 
s
h
o
w
n
 
i
n
 
F
i
g
.

3
8
.

A
s
 
a
 
r
e
s
u
l
t
 
o
f
 
t
h
e
 
o
p
p
o
s
i
t
i
o
n
 
o
f

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

w
i
l
l
 
b
e
 
z
e
r
o
.
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t
o
t
a
l
 
e
m
f
 
I
n
 
t
h
e
 
l
o
o

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

e
l
2

u
m
 
e
1
'
2
 
8
m
 
0

ze
ro

.

R
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1.
,,,

,

9
5

T
h
e
 
r
o
t
o
r
,
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
t
h
e
 
w
i
n
d
i
n
g
 
j
u
s
t
 
d
e
s
c
r
i
b
e
d
 
a
n
d
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
3
9
,

i
s
 
c
a
l
l
e
d
 
a
n
 
a
r
m
a
t
u
r
e
.

U
p
 
t
o
 
t
h
i
s
 
p
o
i
n
t
,
 
w
e
 
h
a
v
e
 
t
w
o
 
c
o
n
c
l
u
s
i
o
n
s
:

(
1
)

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

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

(
2
)

A
n
 
e
m
f
 
g
i
v
e
n
 
b
y

e
1
2
=
 
e
a
 
-
 
e
a
t
 
+
 
e
b
 
-
 
e
b

+
 
e
c

e
c

=
 
e
a
 
+
 
e
b
 
+
 
e
c

(
e
a
l
+
e
b
l
+
e
c

1
)

w
i
l
l
 
b
e
 
f
o
u
n
d
 
w
h
e
n
 
t
r
a
c
i
n
g
 
f
r
o
m
 
p
o
i
n
t
 
1
 
t
o
 
p
o
i
n
t
 
2
 
:
t
h
r
O
V
4
h
1
.
i
o
i
t
l
I
d
r
A
o
f
k
l
o
p
a
t
h
s
.

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

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

i
n
 
w
h
i
c
h
 
a
n
 
e
m
f
 
i
s
 
a
c
t
i
n
g
.

D
r
a
w
 
i
n
 
t
h
i
s
 
r
e
s
i
s
t
o
r
 
o
n
 
F
i
g
.

39
a
n
d
 
a
l
o
n
g
 
s
i
d
e
 
i
t
 
d
r
a
w

a
n
 
a
r
r
o
w
 
t
o
 
r
e
p
r
e
s
e
n
t
 
t
h
e
 
i
n
s
t
a
n
t
a
n
e
o
u
s
 
d
i
r
e
c
t
i
o
n
 
o
f
 
I
,
 
f
o
r
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f

r
o
t
a
t
i
o
n
,
 
a
n
d
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
a
r
m
a
t
u
r
e
 
s
h
o
w
n
.

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

d
i
r
e
c
t
i
o
n
 
i
n
 
e
a
c
h
 
o
f
 
t
h
e
 
p
a
r
a
l
l
e
l
 
p
a
t
h
s
,
 
a
n
d
 
l
a
b
e
l
 
t
h
e
m
 
i
n
 
t
e
r
m
s
 
o
f
 
I
.
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A
n
s
w
e
r
:

F
i
g
u
r
e
 
4
0
.

F
i
g
u
r
e
 
4
1
.



c.

T
o
 
a
v
o
i
d
 
t
h
e
 
p
r
a
c
t
i
c
a
l
 
d
i
f
f
i
c
u
l
t
y

o
f
 
h
a
v
i
n
g
 
t
h
e
 
l
o
a
d
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
r
o
t
o
r
,

s
l
i
p
 
r
i
n
g
s
 
c
a
n
 
b
e
 
u
s
e
d
 
a
s
 
s
h
o
w
n
 
i
n
 
F
i
g
.

4
0
,
 
t
o
 
g
i
v
e
 
a
 
p
r
a
c
t
i
c
a
l
 
f
o
r
m
 
o
f
 
a
-
c

g
e
n
e
r
a
t
o
r
.

H
o
w
e
v
e
r
,
 
s
l
i
d
i
n
g
 
c
o
n
t
a
c
t
s
 
a
r
e

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

c
u
r
r
e
n
t
s
 
m
u
s
t
 
b
e
 
c
a
r
r
i
e
d
 
b
y
 
t
h
e

s
l
i
p
 
r
i
n
g
s
.

A
c
c
o
r
d
i
n
g
l
y
,
 
t
h
e
 
a
r
r
a
n
g
e
m
e
n
t
 
s
h
o
w
n

i
n
 
F
i
g
.
 
4
1
 
r
e
p
r
e
s
e
n
t
s
 
s
t
a
n
d
a
r
d
 
d
e
s
i
g
n

p
r
a
c
t
i
c
e
.

T
h
e
 
w
i
n
d
i
n
g
s
 
a
r
e
 
i
d
e
n
t
i
c
a
l
 
w
i
t
h

F
i
g
.
 
3
9
,
 
b
u
t
 
t
h
e
y
 
a
r
e
 
o
n
 
a
 
s
t
a
t
i
o
n
a
r
y

i
r
o
n
 
r
i
n
g
,
 
w
h
i
l
e
 
a
 
t
w
o
-
p
o
l
e
 
m
a
g
n
e
t
 
r
o
t
a
t
e
s

i
n
s
i
d
e
.

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

a
d
j
u
s
t
m
e
n
t
 
o
f
 
i
t
s
 
s
t
r
e
n
g
t
h
,
i
s

u
s
u
a
l
l
y
 
n
e
c
e
s
s
a
r
y
,
 
i
t
 
i
s
 
c
u
s
t
o
m
a
r
y
 
t
o
 
m
a
k
e
 
i
t
 
a
n

e
l
e
c
t
r
o
m
a
g
n
e
t
,
 
w
i
t
h
 
a
 
d
-
c
 
w
i
n
d
i
n
g

w
i
t
h
 
c
u
r
r
e
n
t
 
s
u
p
p
l
i
e
d
 
t
h
r
o
u
g
h
 
s
l
i
p
 
r
i
n
g
s
.

S
i
n
c
e
 
s
l
i
p
 
r
i
n
g
s
 
a
r
e
 
s
t
i
l
l
 
n
e
e
d
e
d
,

w
h
y

d
o
 
y
o
u
 
s
u
p
p
o
s
e
 
t
h
e
y
 
a
r
e
 
l
e
s
s
 
t
r
o
u
b
l
e
s
o
m
e

t
h
a
n
 
i
n
 
t
h
e
 
a
r
r
a
n
g
e
m
e
n
t
 
o
f
 
F
i
g
.

4
0
?

W
14

.4
/1

11
11

41
1.

11
44

11
W

W
W

11
.=

14
44

01
11

11
1.

41
1=

11
14

1.

W
h
a
t
 
s
h
v
o
l
d
 
b
e
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
r
o
t
a
t
i
o
n
 
o
f

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

t
h
e
 
s
i
t
u
a
t
i
o
n
 
p
o
r
t
r
a
y
e
d
 
i
n
 
F
i
g
.
 
3
9
?

..,
W

W
4=

00
14

M
IIW

N
IM

M
W

W
iN

W
M

W
M

I
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n
s
w
e
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:

T
h
e
 
d
-
c
 
c
u
r
r
e
n
t

r
e
q
u
i
r
e
d
 
f
o
r

t
h
e
 
m
a
g
n
e
t
 
w
i
l
l
 
b
e
 
v
e
r
y

m
u
c
h
 
s
m
a
l
l
e
r

t
h
a
n
 
t
h
e
 
a
-
c
 
l
o
a
d
 
c
u
r
r
e
n
t
,

T
h
u
s
,
 
i
n

F
i
g
.
 
4
1
 
t
h
e
 
s
l
i
p
 
r
i
n
g
s
 
c
a
n
b
e
 
m
u
c
h

s
m
a
l
l
e
r
.

C
l
o
c
k
w
i
s
e
.

.

41
4,

O
ft

O
E

M
 W

I&
00

F
i
g
u
r
e
 
4
2
.

4
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H
a
v
i
n
g
 
s
h
o
w
n
 
t
h
a
t
 
i
t
 
m
a
k
e
s
 
n
o

e
s
s
e
n
t
i
a
l
 
d
i
f
f
e
r
e
n
c
e
 
w
h
e
t
h
e
r

t
h
e
 
c
o
i
l
s
 
r
o
t
a
t
e

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

s
t
a
t
i
o
n
a
r
y
 
i
n
 
a
 
r
o
t
a
t
i
n
g

m
a
g
n
e
t
i
c
 
f
i
e
l
d
,

w
e
 
s
h
a
l
l
 
c
o
n
t
i
n
u
e
 
t
o

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

c
o
i
l
s
.

T
w
o
 
a
d
d
i
t
i
o
n
a
l

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

(
1
)

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

t
h
e
 
r
o
t
o
r
 
(
o
r
 
s
t
a
t
o
r
)
 
r
a
t
h
e
r

t
h
a
n
 
o
n
 
t
h
e

s
u
r
f
a
c
e
,
 
a
s
 
w
e
 
h
a
v
e
 
s
h
o
w
n
 
t
h
e
m
.

F
u
r
t
h
e
r
m
o
r
e
,
 
s
u
r
f
a
c
e
 
s
p
a
c
e

i
s
 
c
o
n
s
e
r
v
e
d
 
b
y
 
p
l
a
c
i
n
g

t
h
e
 
t
w
o
 
a
d
j
a
c
e
n
t
 
l
o
o
p
 
s
i
d
e
s

a
b
o
v
e
 
o
n
e
 
a
n
o
t
h
e
r
,
 
a
s
 
s
h
o
w
n

i
n
 
t
h
e
 
p
a
r
t
i
a
l
l
y

c
o
n
s
t
r
u
c
t
e
d

w
i
n
d
i
n
g
 
i
n
 
F
i
g
.
 
4
2
.

I
t
 
i
s
 
a
 
p
o
i
n
t
 
o
f
 
p
a
r
t
i
c
u
l
a
r

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

s
i
d
e

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

s
l
o
t
,
 
w
h
i
l
e
 
t
h
e
 
o
t
h
e
r
 
s
i
d
e

i
s
 
o
n
 
t
h
e
 
o
u
t
s
i
d
e
.

(
2
)

U
p
 
t
o
 
t
h
i
s
 
p
o
i
n
t
 
i
t
 
h
a
s
 
b
e
e
n

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

r
e
p
r
e
s
e
n
t
 
s
i
n
g
l
e
 
w
i
r
e
s
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
n
 
F
i
g
.

4
2
,
 
i
t
 
h
a
s
 
b
e
e
n
 
a
s
s
u
m
e
d
 
t
h
a
t

(
a
)

a
n
d
 
(
a
'
)
 
r
e
p
r
e
s
e
n
t
 
t
h
e
 
s
i
d
e
s
 
o
f
 
a

s
i
n
g
l
e
 
l
o
o
p
 
o
f
 
w
i
r
e
.

T
h
i
s
 
m
i
g
h
t
 
a
c
t
u
a
l
l
y
 
b
e

t
h
e
 
c
a
s
e
 
f
o
r
 
a
 
v
e
r
y
 
l
o
w
 
v
o
l
t
a
g
e
 
g
e
n
e
r
a
t
o
r
.

B
u
t
 
i
n
 
m
o
s
t
 
c
a
s
e
s
,
 
w
h
a
t
 
w
e

h
a
v
e

(
O
v
e
r
)



1
0
0

p
r
e
v
i
o
u
s
l
y
 
c
a
l
l
e
d
 
a
 
l
o
o
p
 
i
s
 
u
s
u
a
l
l
y

a
 
c
o
i
l
.

W
e
 
d
i
d
 
n
o
t
 
c
o
n
s
i
d
e
r
 
t
h
i
s

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

d
i
a
g
r
a
m
 
a
s
 
s
i
m
p
l
e
 
a
s
 
p
o
s
s
i
b
l
e
.

I
n

f
a
c
t
,
 
w
e
 
s
h
a
l
l
 
n
o
t
 
a
t
t
e
m
p
t
 
t
o
 
s
h
o
w
 
a

c
o
m
p
l
e
t
e
 
w
i
n
d
i
n
g
 
w
i
t
h
 
c
o
i
l
s
 
i
n
 
a
l
l

p
o
s
i
t
i
o
n
s
,
 
b
u
t
 
F
i
g
.
 
4
3
 
s
h
o
w
s
 
o
n
e

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

t
h
e
 
s
a
m
e
 
p
o
s
i
t
i
o
n
 
a
s
 
l
o
o
p
 
(
a
-
0
)
 
o
f

F
i
g
.
 
4
2
.

C
o
m
p
a
r
e
d
 
w
i
t
h
 
F
i
g
s
.
 
3
9
 
a
n
d
 
4
1
,

t
h
e
 
v
o
l
t
a
g
e
 
o
b
t
a
i
n
e
d
 
w
i
t
h
 
.
Z
,
1
 
t
u
r
n

c
o
i
l
s
 
w
i
l
l
 
b
e
 
N
 
t
i
m
e
s
 
g
r
e
a
t
e
r
.

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

N
-
1
 
c
o
n
d
u
c
t
o
r
s

(
a
b
s
e
n
t
 
i
n
 
c
a
s
e

o
f
 
1
 
t
u
r
n
)

F
i
g
u
r
e
 
4
3
.

N
 
t
u
r
n
s

(
N
=
3
 
i
n
 
t
h
i
s
 
c
a
s
e
)



1
0
1

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

T
h
e

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

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

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

e
l
e
c
t
r
i
c
 
m
a
c
h
i
n
e
r
y
.

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

w
i
t
h
 
o
n
l
y
 
s
i
x
 
l
o
o
p
s
 
(
o
r
 
c
o
i
l
s
)
,
 
w
h
i
c
h
 
i
s
 
a
 
r
e
l
a
t
i
v
e
l
y
 
-
.
m
a
l
l
 
n
u
m
b
e
r
.

I
t
 
i
s
n
o
t

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

N
e
v
e
r
t
h
e
l
e
s
s
,

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

W
e
 
c
a
n
 
s
u
m
m
a
r
i
z
e
 
t
h
e
 
m
a
i
n
 
f
e
a
t
u
r
e
s
 
d
s
.
.
f
o
l
l
o
w
f
s
t
,
_

-

(
1
)

T
h
e
r
e
 
a
r
e
 
t
w
o
 
p
a
r
a
l
l
e
l
 
p
a
t
h
s
 
t
h
r
o
u
g
h
 
t
h
e
 
a
r
m
a
t
u
r
e
,
 
f
r
o
m
 
t
e
r
m
i
n
a
l
 
t
o
 
t
e
r
m
i
n
a
l
.

(
2
)

T
h
e
 
w
i
n
d
i
n
g
 
i
s
 
s
y
m
m
e
t
r
i
c
a
l
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
r
o
t
o
r
 
a
x
i
s
.

F
o
r
 
e
x
a
m
p
l
e
,

i
n
 
F
i
g
.
 
3
9
 
o
n
 
p
a
g
e
 
9
4
 
t
h
e
 
e
x
t
e
r
n
a
l
 
t
e
r
m
i
n
a
l
s
 
c
o
u
l
d
 
b
e
 
c
o
n
n
e
c
t
e
d
 
b
e
t
w
e
e
n

p
o
i
n
t
s
 
r
 
a
n
d
 
s
,
 
o
r
 
b
e
t
w
e
e
n
 
u
 
a
n
d
 
v
.

W
e
 
s
h
a
l
l
 
m
a
k
e
 
u
s
e
 
o
f
 
t
h
e
 
s
y
m
m
e
t
r
y

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



1
0
2

I
f
 
w
o
u
n
d
 
l
i
k
e
 
F
i
g
.
 
3
9
,

e
l
2
-
 
e
a
-
e
a
l
+
e
 
b
-
e
b
e
i
-
e
 
c
-
e
c

,

-
e
a
+
e
b
+
e
c
-
(
e
a
 
c
f
e
b
 
r
f
e
c

1
)

F
i
g
u
r
e
 
4
4
.

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

e
 
i
s
 
i
n
t
o
 
p
a
p
e
r
,

i
n
 
F
i
g
.
 
4
4
.

I
e

F
i
g
u
r
e
 
4
5
.

..,.
r



1
0
3

N
o
w
 
w
e
 
s
h
a
l
l
 
c
o
n
s
i
d
e
r

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

o
f
 
d
e
t
e
r
m
i
n
i
n
g
 
h
o
w

t
h
e
 
e
m
f

o
f
 
t
h
e
 
c
o
m
p
l
e
t
e
 
w
i
n
d
i
n
g

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

c
h
a
n
g
e
s
 
p
o
s
i
t
i
o
n
.

W
e
 
a
r
e
 
s
t
i
l
l

d
e
a
l
i
n
g
 
w
i
t
h
 
F
i
g
.
 
3
9
,

b
u
t
 
i
t
s
 
e
s
s
e
n
t
i
a
l

f
e
a
t
u
r
e
s
 
a
r
e
 
r
e
p
e
a
t
e
d

i
n
 
F
i
g
.
 
4
4
,
 
w
i
t
h

t
h
e
 
r
o
t
o
r
 
m
o
v
e
d

c
o
u
n
t
e
r
-
c
l
o
c
k
w
i
s
e
 
t
h
r
o
u
g
h
 
t
h
e
I
n
g
l
e
 
e
,
 
c
o
m
p
a
r
e
d
 
w
i
t
h

t
h
e
 
e
a
r
l
i
e
r

f
i
g
u
r
e
.

W
e
 
s
h
a
l
l
 
d
e
t
e
r
m
i
n
e

h
o
w
 
e
2
2
 
v
a
r
i
e
s
 
w
i
t
h

t
h
i
s
 
a
n
g
l
e
.

F
i
r
s
t
 
y
o
u
 
s
h
o
u
l
d
 
l
o
o
k
 
a
t

t
h
e
 
g
r
a
p
h
 
l
a
b
e
l
e
d
 
e
b

i
n
 
F
i
g
.
 
4
5
.

T
h
i
s
 
i
s
 
a

h
y
p
o
t
h
e
t
i
c
a
l
 
p
l
o
t
 
o
f
 
h
o
w
 
e
b

v
a
r
i
e
s
 
w
i
t
h
 
6
,
 
w
h
e
n

r
o
t
a
t
i
o
n
 
i
s
 
a
t
 
c
o
n
s
t
a
n
t

s
p
e
e
d
.

I
t
 
i
s
 
c
o
n
s
t
r
u
c
t
e
d
 
o
f

s
t
r
a
i
g
h
t
 
l
i
n
e
s
 
t
o
 
s
i
m
p
l
i
f
y

t
h
e
 
d
i
s
c
u
s
s
i
o
n
,
 
b
u
t

i
n
 
r
e
a
l
i
t
y

d
h
i
s
 
w
o
u
l
d
 
b
e
 
a
 
r
e
l
a
t
i
v
e
l
y

s
m
o
o
t
h
 
(
b
u
t
 
n
o
t
 
q
u
i
t
e

s
i
n
u
s
o
i
d
a
l
)
 
w
a
v
e
.
l
i
k
e
 
F
i
g
.

2
6
.

C
o
n
d
u
c
t
o
r
s
 
(
a
)
 
a
n
d

(
c
)
 
g
o
 
t
h
r
o
u
g
h
 
t
h
e
 
s
a
m
e
 
p
r
o
c
e
s
s

o
f
 
r
o
t
a
t
i
o
n
 
a
s

(
b
)
,

b
u
t
 
a
r
e
 
d
i
s
p
l
a
c
e
d
 
f
r
o
m
 
i
t

b
y
 
g
/
3
 
r
a
d
i
a
n
s
.

T
h
u
s
,
 
t
h
e
 
c
u
r
v
e
s
 
f
o
r
 
e
a

a
n
d
 
e
c
 
w
i
l
l

b
e
 
s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
c
u
r
v
e
 
f
o
r
 
e

1
)
,

b
u
t
 
w
i
l
l
 
b
e
 
s
h
i
f
t
e
d

a
l
o
n
g
 
t
h
e
 
e
 
a
x
i
s
,
 
a
s

s
h
o
w
n

i
n
 
F
i
g
.
 
4
5
.

P
l
a
c
e
 
a
p
p
r
o
p
r
i
a
t
e
 
l
a
b
e
l
s

(
e
a
 
a
n
d
 
e
c
)
 
o
n
 
t
h
e
 
t
w
o

u
n
l
a
b
e
l
e
d
 
c
u
r
v
e
s
 
i
n
 
F
i
g
.

4
5
.



10
4.

A
n
s
w
e
r
:

S
e
e
 
l
a
b
e
l
s
 
a
t
 
r
i
g
h
t
.

O
b
s
e
r
v
e
 
t
h
a
t
 
t
h
e
 
p
o
s
i
t
i
v
e

p
e
a
k
 
.
o
f
 
e
c
 
o
c
c
u
r
s
 
w
h
e
n
 
(
c
)

i
s
 
o
n

t
h
e
 
p
o
l
e
 
a
x
i
s
,
 
w
h
i
c
h
 
i
s
 
w
h
e
n

8
 
=
 
v
/
3
.

L
i
k
e
w
i
s
e
,
 
e
a
 
i
s
 
a
t

i
t
s
 
p
o
s
i
t
i
v
o
 
p
e
a
k
 
w
h
e
n
 
(
a
)
 
i
s

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

w
h
e
n
 
9
 
=
 
-
o
/
3
.

T
h
i
s
 
i
s

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

l
a
b
e
l
s
 
s
h
o
w
n
.

F
i
g
u
r
e
 
4
6
.



N
e
x
t
 
w
e
 
c
o
m
b
i
n
e
 
e
a

e
b
,

a
n
d
 
e
c

t
o
 
o
b
t
a
i
n
 
e
1
2
,

r
e
c
a
l
l
i
n
g
 
t
h
a
t

e
1
2

=
 
e
a

-
 
e
a
,
 
+
 
e
b

e
b
,
 
+
 
e
c

e
c
,
 
=

(
e
a
+
e
b
+
e
c
)
-
(
e
a
l
+
e
b
(
+
e
c
'
)

B
u
t
 
f
i
r
s
t
 
w
e
 
n
o
t
e
 
t
h
a
t
 
t
h
e
 
q
u
a
n
t
i
t
i
e
s
 
i
n
 
p
a
r
e
n
t
h
e
s
e
s
 
a
r
e
 
n
e
g
a
t
i
v
e
s
 
o
f
 
e
a
c
h

o
t
h
e
r
.

(
D
o
 
y
o
u
 
k
n
o
w
 
w
h
y
?

l
f
 
n
o
t
,
 
g
o
'
t
o
 
p
a
g
e
 
1
0
9
.
)

T
h
e
r
e
f
o
r
e
,

e
1
2

=
2
(
e
a
+
e
b
+
e
c
)

s
h
o
w
i
n
g
 
t
h
a
t
)
 
e
x
c
e
p
t
 
f
o
r
 
t
h
e
 
f
a
c
t
o
r
 
2
)

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

F
i
g
u
r
e
 
4
6
 
i
s
 
c
o
n
s
t
r
u
c
t
e
d
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
a
 
g
r
a
p
h
i
c
a
l
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

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

P
l
o
t
 
t
h
e
 
s
u
m
 
o
n
 
t
h
e
 
s
e
t
 
o
f
 
a
x
e
s
 
s
h
o
w
n
 
a
b
o
v
e
,
 
a
n
d
 
d
r
a
w
 
t
h
e
 
g
r
a
p
h
 
o
f
 
e
1
2
/
2
.

H
i
n
t
:

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

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

Y
o
u
 
w
i
l
l

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



di
A

N
Y

Ibt.
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K
O
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1
0
7

A
r
e
 
y
o
u
 
s
u
r
p
r
i
s
e
d
 
b
y
 
t
h
e
 
r
e
s
u
l
t
?

T
h
e
 
c
o
m
b
i
n
e
d
 
w
a
v
e
 
i
s
 
m
u
c
h
 
m
o
r
e

n
e
a
r
l
y

s
i
n
u
s
o
i
d
a
l
 
t
h
a
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
o
n
e
s

f
r
o
m
 
w
h
i
c
h
 
i
t
 
i
s
 
o
b
t
a
i
n
e
d
.

T
h
i
s
 
i
s
 
a
 
f
o
r
t
u
n
a
t
e

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

m
a
t
h
e
m
a
t
i
c
a
l
l
y
 
t
h
r
o
u
g
h
 
t
h
e
 
u
s
e
 
o
f

F
o
u
r
i
e
r
 
s
e
r
i
e
s

(
w
h
i
c
h
 
w
e
 
s
h
a
l
l
 
n
o
t
 
d
o
 
h
e
r
e
)
.

I
t
 
i
s
 
g
e
n
e
r
a
l
l
y
 
t
r
u
e
 
t
h
a
t

t
h
e
 
g
r
e
a
t
e
r
 
t
h
e
 
n
u
m
b
e
r

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

t
h
e
 
p
e
r
i
p
h
e
r
y
,
 
t
h
e
 
m
o
r
e
 
n
e
a
r
l
y

t
h
e
 
o
u
t
p
u
t

w
a
v
e
 
w
i
l
l
 
a
p
p
r
o
x
i
m
a
t
e
 
a

s
i
n
u
s
o
i
d
.

B
y
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
t
h
i
s

p
r
i
n
c
i
p
l
e
,
 
a
n
d
 
u
s
e
 
o
f
 
a
n

a
i
r
g
a
p
 
d
e
s
i
g
n
 
w
h
i
c
h
 
g
i
v
e
s
 
a
 
n
e
a
r
l
y

s
i
n
u
s
o
i
d
a
l
 
v
a
r
i
a
t
i
o
n
 
o
f
 
B
,
 
v
e
r
y
 
a
c
c
u
r
a
t
e

s
i
n
u
s
o
i
d
a
l
 
w
a
v
e
s
 
c
a
n
 
b
e
 
g
e
n
e
r
a
t
e
d
 
i
n

p
r
a
c
t
i
c
e
.

N
o
w
 
o
b
s
e
r
v
e
 
t
h
a
t
,
 
a
l
t
h
o
u
g
h
 
w
e

h
a
v
e
 
p
l
o
t
t
e
d
 
a
 
w
a
v
e
 
a
s
 
a
 
f
u
n
c
t
i
o
n

o
f
 
0
,
 
s
i
n
c
e

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

p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
t
i
m
e
 
t
.

F
o
r
 
e
x
a
m
p
l
e
,
 
s
u
p
p
o
s
e

t
 
=
 
0
 
c
o
r
r
e
s
p
o
n
d
s
 
t
o
 
e
 
=
 
o
l

a
n
d
 
m
t
a
t
i
o
n
 
i
s
 
a
t

3
6
0
0
 
r
p
m
.

W
h
a
t
 
i
s
 
t
h
e
 
v
a
l
u
e
 
o
f

t
 
w
h
e
n
 
e
 
=

?
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o
 
t
o
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1
1
1
.
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.
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b
e
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n

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

F
i
g
.
 
3
9
 
(
o
r
 
i
t
s

d
e
r
i
v
e
d
 
f
o
r
m
,
 
F
i
g
.

4
4
)
,

e
a
 
+
 
e
b
 
+
 
e
c

=
-
(
e
a

+
 
e
b
i
 
+

e
e
l
)

1
0
9

T
h
i
s
 
i
s
 
t
r
u
e
 
b
e
c
a
u
s
e
 
w
e

h
a
v
e
 
a
s
s
u
m
e
d
 
t
h
a
t

t
h
e
 
f
l
u
x
 
d
e
n
s
i
t
y
 
w
a
v
e

B
r
 
i
s
 
s
y
m
m
e
t
r
i
c
a
l
,

a
s
 
i
n
 
F
i
g
.

4
7
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.

T
h
u
s
,
 
t
o
 
u
s
e
 
c
o
n
d
u
c
t
o
r
s

(
a
)
 
a
n
d
 
(
e
)
 
a
s
 
a
n
 
e
x
a
m
p
l
e
,

s
i
n
c
e
 
t
h
e
y

a
r
e
 
i
r
 
r
a
d
i
a
n
s

a
p
a
r
t
,
 
t
h
e
i
r
 
e
m
f
s
 
e
a

a
n
d
 
e
a
t
 
(
w
h
i
c
h
 
a
r
e

p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
B
r
)
 
w
i
l
l

a
l
w
a
y
s
,
 
b
e
 
t
h
e
 
n
e
g
a
t
i
v
e

o
f
 
e
a
c
h
 
o
t
h
e
r
.

T
h
u
s
,

e
a
 
=

e
b
-
 
-
 
e
b
'

a
n
d
 
a
d
d
i
n
g
 
t
h
e
s
e
 
g
i
v
e
s

t
h
e
 
d
e
s
i
r
e
d
 
r
e
s
u
l
t
.

G
o
 
t
o
 
p
.
 
1
0
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.
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=
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H
a
v
i
n
g
 
f
o
u
n
d
 
t
h
a
t
 
e
1
2
 
i
s
.
n
e
a
r
l
y
 
s
i
n
u
s
o
i
d
a
l
,
 
l
e
t
 
u
s
 
n
e
x
t

c
o
n
s
i
d
e
r
 
w
h
a
t

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

a
n
d
 
s
,
 
o
n
k
:

u
 
a
n
d
 
v
l
 
o
f
 
F
i
g
.

4
8
.

T
h
i
s
 
f
i
g
u
r
e
 
i
s
 
a
 
r
e
p
r
o
d
u
c
t
,
o
n
 
o
f
 
t
h
e
 
e
n
d
 
c
o
n
n
e
c
t
i
o
n
s

i
n
 
F
i
g
.
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9
.

F
o
r
 
e
x
a
m
p
l
e
,
 
l
e
t
 
u
s
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
w
a
v
e
 
o
f
 
e
3
4
.

T
h
e
 
a
n
s
w
e
r
 
m
i
g
h
t
 
b
e
 
o
b
v
i
o
u
s
 
t
o
 
y
o
u
,
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
s
y
m
m
e
t
r
y

o
f
 
t
h
e

w
i
n
g
i
n
g
s
.

I
f
 
n
o
t
,

i
t
 
c
a
n
 
b
e
 
o
b
t
a
i
n
e
d
 
a
n
a
l
y
t
i
c
a
l
l
y
,
 
b
y
 
w
r
i
t
i
n
g

e
3
4
.

=
.
.
.
.
.
.

41
0 

80
1,

01
.1

01
10

11
1.

Po
W

 a
m

or

)
(

)

1
1
1

;



1
1
2

A
n
s
w
e
r
s
:

e
3
4
=
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+
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c
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(
e
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a
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b
+
e
c
-
e
a
)
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o
u
 
m
i
g
h
t
 
a
l
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h
a
v
e

2
(
e
b
+

e
c
+

e
a

1
)

0
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e
b

e
c

k
\
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p
e
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k
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i
g
u
r
e
 
4
9
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1
3
_
3

T
o
 
c
m
t
i
n
u
e
 
t
h
i
s

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

l
a
b
e
l
e
d
 
e
m
 
i
n
 
F
i
g
.

4
9
 
b
e

t
h
e
 
s
i
n
u
s
o
i
d
a
l

a
p
p
r
o
x
i
m
a
t
i
o
n
 
f
o
r
 
e
m
 
a
s
 
y
o
u

d
r
e
w
 
i
t
 
i
n
 
F
i
g
.

4
6
.

A
l
s
o
,
 
o
b
s
e
r
v
e

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

p
o
s
i
t
i
v
e
 
p
e
a
k
 
o
f
 
e
2

i
n
 
F
i
g
.
 
4
6
 
o
c
c
u
r
s
 
a
t

t
h
e
 
m
i
d
p
o
i
n
t

o
f
 
t
h
e
 
p
o
s
i
t
i
v
e
 
p
e
a
k
 
o
f
 
e
b
.

T
h
e
 
p
l
o
t
 
o
f
 
e
b
 
c
a
n

b
e
 
i
d
e
n
t
i
f
i
e
d
 
a
s

t
h
e
 
o
n
e
 
o
f
 
t
h
e

t
h
r
e
e
 
(
e
a
,
 
e
b
,

e
c
)
 
w
h
o
s
e
 
p
o
s
i
t
i
v
e
 
p
e
a
k
 
i
s

b
e
t
w
e
e
n
 
t
h
e
 
o
t
h
e
r
 
t
w
o
.

T
h
i
s
 
p
r
i
n
c
i
p
l
e

c
a
n
 
b
e
 
u
s
e
d
 
t
o

l
o
c
a
t
e
 
t
h
e
 
p
o
s
i
t
i
v
e
 
p
e
a
k
o
f
 
e
3
4
,
 
r
e
l
a
t
i
n
g
 
i
t

t
o
.
t
h
e
 
w
a
v
e
s
 
o
f
 
e
b
,

e
c
 
a
n
d
 
-
e
a
.

T
h
u
s
,
 
i
t
 
i
s
 
f
o
u
n
d
 
t
h
a
t

t
h
e
 
p
o
s
i
t
i
v
e
 
p
e
a
k

v
a
l
u
e
 
o
f
 
e
3
4
 
o
c
c
u
r
s
 
a
t

t
h
e

c
e
n
t
e
r
 
o
f
 
t
h
e
 
p
o
s
i
t
i
v
e

p
e
a
k
 
o
f
 
w
a
v
e

.

S
k
e
t
c
h
 
e
3
4

o
n
 
F
i
g
.

4
9
,
 
a
n
d
 
a
l
s
o
 
(
f
r
o
m
 
a
 
s
i
m
i
l
a
r

r
e
a
s
o
n
i
n
g
 
p
r
o
c
e
s
s
)

d
e
t
e
r
m
i
n
e

w
h
e
r
e
 
e
5
6
 
s
h
o
u
l
d
 
b
e
,
 
a
n
d

s
k
e
t
c
h
 
i
t
.
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T
h
u
s
,
 
i
t
 
m
a
y
 
b
e

s
a
i
d
 
t
h
a
t
 
t
h
e
 
w
a
v
e
s

o
f
 
e
1
2
,

e
3
4
,
:
a
n
d
 
e
5
6
 
a
r
e

s
i
m
i
l
a
r
,
 
b
u
t

t
h
a
t
 
b
e
t
w
e
e
n

s
u
c
c
e
s
s
i
v
e
 
w
a
v
e
s

t
h
e
r
e
 
i
s
 
a

o
f

,
,

1
1
5

r
a
d
i
a
n
s
.

F
u
r
t
h
e
r
m
o
r
e
,
 
e
1
2

e
2
.
4
.
 
b
y

t
h
i
s
 
a
n
g
l
e
.

(
l
e
a
d
s
 
o
r

l
a
g
s
)

W
e
 
h
a
v
e
 
b
e
e
n

p
l
o
t
t
i
n
g
 
w
a
v
e
s
 
a
s
 
a

f
u
n
c
t
i
o
n
 
o
f
 
a
n
g
l
e
o
f
 
t
h
e
 
r
o
t
o
"
,

_
h
o
u
g
h

o
n
 
p
.
 
1
0
7

i
t
 
w
a
s
 
m
e
n
t
i
o
n
e
d

t
h
a
t
 
0
 
i
s

p
r
o
p
o
r
t
i
o
n
a
l
 
t
o

T
h
e
r
e
f
o
r
e
,
 
t
h
e
s
e
 
w
a
v
e
s

c
o
u
l
d
 
a
l
s
o
 
b
e

v
i
s
w
e
d
 
a
s
 
f
u
n
c
t
i
,
o
n
s

o
f
 
t
i
m
e
.

I
f
 
n
o
t
a
t
i
o
n
 
i
s
 
a
t

3
0
0
0
 
r
p
m
,
 
w
h
a
t

i
s
 
t
h
e
 
f
r
e
q
u
e
n
c
y

o
f
 
e
1
2
 
,
 
a
n
d

w
h
a
t
 
i
s

t
h
e
 
t
i
m
e
 
i
n
t
e
r
v
a
l

b
e
t
w
e
e
n
 
p
o
s
i
t
i
v
e

p
e
a
k
 
v
a
l
u
e
:
.
 
^
f
 
e

a
n
d
 
e
.
4
?

A
n

f
r
e
q
u
e
n
c
y
 
=

t
i
m
e
 
i
n
t
e
r
v
a
l
 
=

12
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1
3
.
6

A
n
s
w
e
r
s
:

p
h
a
s
e
 
d
i
f
f
e
r
e
n
c
e

o
f
 
4
3
 
r
a
d
i
a
n
s

e
1
2

l
e
a
d
s

e
3
4

f
r
e
q
u
e
n
c
y
 
=
 
5
0
 
c
p
s
 
(
3
0
0
0
/
6
0
)

t
i
m
e
 
i
n
t
e
r
v
a
l
 
=
 
+
.
2
 
=
 
,
p
0
3
 
s
e
c
.

s
i
n
c
e
 
n
/
3
 
r
a
d
i
a
n
s
 
i
s
4
/
6
 
o
f
 
t
h
e

R
e
r
i
a
l
l
 
w
h
i
c
h
 
i
s
 
2
n
 
o
n
 
t
h
e
 
0
 
s
c
a
l
e
 
o
r

1
/
(
f
r
e
q
u
e
n
q
)
 
o
n
 
t
h
e
 
t
i
m
e
 
s
c
a
l
e
.

R
a F
i
g
u
r
e
 
5
0
.

s
v
 
=
 
e
1

i
 
R
a

2

R
 
(
L
o
a
d
)

R
a

=
 
a
r
m
a
i
u
r
e
 
r
e
s
i
s
t
a
n
c
e
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1
1
7

A
s
 
a
 
l
a
s
t
 
t
o
p
i
c
 
o
n

a
l
t
e
r
n
a
t
i
n
g
 
c
u
r
r
e
n
t

g
e
n
e
,
r
a
t
o
r
s
,
 
l
e
t
 
u
s

c
o
n
s
i
d
e
r
 
i
t
s

e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
.

W
e
 
h
a
d
 
p
r
a
c
t
i
c
e
 
o
n

f
i
n
d
i
n
g
 
e
q
u
i
v
a
l
e
n
t

c
i
r
c
u
i
t
s
,
 
b
e
g
i
n
n
l
o
g
 
o
n

p
.
 
a
3
,

f
o
r
 
t
h
e
 
c
a
s
e
 
o
f
 
a

s
l
i
d
i
n
g
 
b
a
r
.

E
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
s
 
a
r
e

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

w
h
e
n
 
a
n
 
e
x
t
e
r
n
a
l

c
i
r
c
u
i
t
 
i
s
 
c
r
e
a
t
e
d

b
y
 
c
o
n
n
e
c
t
i
n
g
 
a

l
o
a
d
,
 
s
o
 
t
h
a
t
 
a

c
u
r
r
e
n
t
 
w
i
l
l

f
l
o
w
.

F
i
g
u
r
e
 
5
0

i
s
 
t
h
e
 
s
a
m
e
 
a
s

t
h
e
 
c
i
r
c
u
i
t

c
o
n
s
i
d
e
r
e
d
 
o
n
 
p
.

2
4
,
 
b
u
t
 
w
i
t
h
 
a

c
h
a
n
g
e
 
i
n

n
o
t
a
t
i
o
n
.

T
h
e
 
s
y
m
b
o
l
 
e
1
2
'

i
s
 
t
h
e
 
a
c
t
u
a
l
 
e
m
f

w
h
e
n
 
a
r
m
a
t
u
r
e

c
u
r
r
e
n
t
 
i
s

f
l
o
w
i
n
g
,
 
a
n
d
 
i
s
 
n
o
t

n
e
c
e
s
s
a
r
i
l
y
 
t
h
e
 
s
a
m
e
 
a
s
 
e
l
2
,

t
h
e
 
e
m
f
 
o
n
 
o
p
e
n
c
i
r
c
u
i
t
.

T
h
i
s
 
d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

e
1
2
 
a
n
d
 
e
1

i
s
 
t
h
e
 
p
o
i
n
t
 
o
f
 
o
u
r

p
r
e
s
e
n
t
 
a
t
t
e
n
t
i
o
n
.

T
h
e
 
f
l
u
x
d
i
f
f
e
r
e
n
c
e
 
i
s

d
u
e

t
o
 
t
h
e
 
f
a
c
t

t
h
a
t
 
w
h
e
n
 
c
u
r
r
e
n
t

f
l
o
w
s
 
i
n
 
t
h
e
 
a
r
m
a
t
u
r
e

i
t
 
d
i
s
t
u
r
b
s

t
h
e
 
a
i
r
g
a
p
 
f
l
u
x
.

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

a
f
f
e
c
t
e
d
 
b
y
 
a
r
m
a
t
u
r
e

c
u
r
r
e
n
t
 
i
s

c
a
l
l
e
d
 
a
r
m
a
t
u
r
e

r
e
a
c
t
i
o
n
.

A
 
d
e
t
a
i
l
e
d

s
t
u
d
y
 
o
f
 
a
r
m
a
t
u
r
e

r
e
a
c
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g

t
h
e
 
e
f
f
e
c
t
 
o
f
m
a
g
n
e
t
i
c
 
s
a
t
u
r
a
t
i
o
n
,

i
s
 
n
e
c
e
s
s
a
r
y
 
i
n

o
r
d
e
r
 
t
o
 
a
n
a
i
y
z
e

t
h
e
 
b
e
h
a
v
i
o
r

o
f
 
a
n
 
a
-
c
 
g
o
n
e
r
a
t
o
r

t
o
 
a
n
y
 
d
e
g
r
e
e
o
f

a
c
c
u
r
a
c
y
.

H
o
w
e
v
e
r
,
 
i
t
s

a
p
a
r
o
x
i
m
a
t
e
 
e
f
f
e
c
t
 
c
a
n

b
e
 
o
b
t
a
i
n
e
d

r
e
a
d
i
l
y
 
b
y
 
u
s
i
n
g

t
h
e

g
o
 
t
o
 
p
.
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.
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c
o
n
c
e
p
t
 
o
f
 
s
e
l
f
 
i
n
d
u
c
t
a
n
c
e
.

A
s
 
w
e
 
h
a
v
e
 
d
e
f
i
n
e
d
 
e
1
2
'

a
n
d
 
e
1
2
/

i
t
 
i
s
 
e
v
i
d
e
n
t
 
t
h
a
t
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n

t
h
e
m
,
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
a
 
s
i
n
g
l
e

e
m
f
 
(
e
l
d

e
)
 
c
a
n
 
b
e
 
v
i
e
w
e
d
 
a
s
 
t
h
e
 
e
m
f

i
n
d
u
c
e
d

1
2

b
y
 
t
h
e
 
t
i
m
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f

t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n

t
h
e
 
a
c
t
u
a
l
 
f
l
u
x
 
a
n
d

t
h
e
 
o
p
e
n

c
i
r
c
u
i
t
 
f
l
u
x
.

B
u
*
 
t
h
i
s
 
f
l
u
x
 
d
i
f
f
e
r
e
n
c
e

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

(
a
r
m
a
t
u
r
e
)
 
c
j
r
r
e
n
t
.

I
f

t
h
e
 
m
a
g
n
e
t
i
c
 
m
a
t
e
r
i
a
l
 
w
e
r
e

l
i
n
e
a
r
 
(
s
t
r
a
i
g
h
t
 
l
i
n
e
 
B
-
H

c
u
r
v
e
)
 
t
h
i
s
 
f
l
u
x
 
d
i
f
f
e
r
e
n
c
e

w
o
u
l
d
 
b
e
 
p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
a
r
m
a
t
u
r
e

c
u
r
r
e
n
t
.

T
h
i
s
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s

t
h
e
 
s
i
t
u
a
t
i
o
n

.
.

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

c
o
i
l
,
 
a
n
d
 
s
o
 
w
e
 
c
a
n

d
e
f
i
n
e

a
n
 
i
n
d
u
c
t
a
n
c
e
 
L
a

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
a
r
m
a
t
u
r
e
 
c
i
r
c
u
i
t
,

g
i
v
i
n
g

d
i

e
=

L
1
2
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2

a
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t

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

r
e
a
c
t
i
o
n
,
 
a
l
t
h
o
u
g
h
 
o
n
l
y

a
p
p
r
o
x
i
m
a
t
e
l
y
,
 
b
e
c
a
u
s
e
 
t
h
e
 
B
-
H

r
e
l
a
t
i
o
n
s
h
i
p
 
i
s
 
n
o
t
 
l
i
n
e
a
r
 
i
n
 
a
n

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

I
n
 
f
a
c
t
,

i
n
 
p
r
a
c
t
i
c
e
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
c
a
n

b
e
 
q
u
i
t
e
 
b
a
d
,
 
l
e
a
d
i
n
g
 
t
o
 
e
r
r
o
r
s

o
f
 
2
0
%
 
o
r
 
m
o
r
e
.

H
o
w
e
v
e
r
,
 
t
h
e
 
u
s
e
 
o
f
 
L
e
a
n
d
 
t
h
e

e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
 
p
r
e
s
e
n
t
l
y
 
t
o

b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
i
t
,
w
i
l
l
 
p
r
e
d
i
c
t

c
o
r
r
e
c
t
l
y
 
s
o
m
e
 
g
e
n
e
r
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
a
-
c

g
e
n
e
r
a
t
o
r
s
 
u
n
d
e
r
 
s
t
e
a
d
y
 
s
t
a
t
e

c
o
n
d
i
t
i
o
n
s
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
t
 
w
i
l
l

p
r
e
d
i
c
t
 
c
o
r
r
e
c
t
l
y

t
h
e
 
9
2
2
E
2
2
 
m
a
n
n
e
r
 
i
n
 
w
h
i
c
h
 
t
e
r
m
i
n
a
l

v
o
l
t
a
g
e
 
w
i
l
l
 
v
a
r
y
 
w
i
t
h

c
h
a
n
g
i
n
g
 
p
o
w
e
r
 
f
a
c
t
o
r
,

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

i
n
a
c
c
u
r
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e
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.
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a
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1

e
-

L
 
-
-

1
2

1
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a
 
d
t

w
h
e
r
e
 
i
 
i
s
 
t
h
e
 
a
r
m
a
t
u
r
e

c
u
r
r
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n
t
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R
a

i
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h
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a
r
m
a
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u
r
e

r
e
s
i
s
t
a
n
c
e
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W
e
 
n
o
w
 
h
a
v
e
 
t
h
e
 
t
w
o

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

1
2
0
.

T
h
e
y
 
c
a
n
 
b
e
 
c
o
m
b
i
n
e
d

t
o
 
g
i
v
e
 
t
h
e
 
t
e
r
m
i
n
a
l

v
o
l
t
a
g
e
 
v
 
i
n
 
t
e
r
m
s
 
o
f
 
e
1
2

a
n
d
 
J
.
,
 
a
s
 
f
o
l
l
o
w
s
:

v
 
=

1
2
1

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

d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
f
o
r
m
 
o
f

t
h
e
 
e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
.

U
s
e

a
 
"
b
o
x
"
 
t
o
 
m
p
r
e
s
e
n
t

t
h
e
 
l
o
a
d
 
(
s
i
n
c
e
 
i
n

t
h
e
 
a
-
c
 
c
a
s
e
 
t
h
e
 
l
o
a
d

m
i
g
h
t
 
n
o
t
 
b
e
 
a
 
p
u
r
e

r
e
s
i
s
t
a
n
c
e
 
a
s
 
p
o
r
t
r
a
y
e
d
 
i
n

F
i
g
.
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a
n
d
 
d
r
a
w
a
n
d
 
l
a
b
e
l
 
t
h
e
 
e
q
u
i
v
a
l
e
n
t

c
i
r
c
u
i
t

i
n
 
t
h
e
 
s
p
a
c
e
 
b
e
l
o
w
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1
2
3

R
e
v
i
e
w
 
P
r
o
b
l
e
m

C
o
n
s
i
d
e
r
 
a
n
 
a
-
c
 
g
e
n
e
r
a
t
o
r

o
f
 
t
h
e
 
t
y
p
e
 
u
n
d
e
r

d
i
s
c
u
s
s
i
o
n
,
 
i
n
 
w
h
i
c
h
 
t
h
e
r
e
 
a
r
e

1
2
 
c
o
i
l
s
 
o
n
 
t
h
e
 
a
r
m
a
t
u
r
e
,

u
n
i
f
o
r
m
l
y
 
s
p
a
c
e
d
 
a
s
 
i
n
 
F
i
g
s
.

3
9
 
a
n
d
 
4
1
,
 
w
i
t
h
 
t
h
e

c
o
i
l

s
i
d
e
s
 
a
t
 
a
 
m
e
a
n
 
r
a
d
i
u
s
 
o
f
 
2
0
 
c
m
.

A
s
s
u
m
e
 
a
 
s
i
n
u
s
o
i
d
a
l

d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
B
r
a
r
o
u
n
d

t
h
e
 
p
e
r
i
p
h
e
r
y
 
(
a
n

i
d
e
a
l
i
z
a
t
i
o
n
)
 
a
s
 
s
h
o
w
n
 
i
n
 
F
i
g
.
 
5
1
.

T
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
a
r
m
a
t
u
r
e

(
a
l
o
n
g
 
t
h
e
 
a
x
i
s
)
 
i
s
 
3
0
 
c
m
.

E
a
c
h
 
c
o
i
l
 
h
a
s
 
4
 
t
u
r
n
s
 
o
f

w
i
r
e
.

T
h
e
 
f
r
e
q
u
e
n
c
y
 
i
s

6
0
 
c
p
s
.

(
1
)

W
h
a
t
 
i
s
 
t
h
e
 
r
m
s
 
v
a
l
u
e
 
o
f

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

v
o
l
t
a
g
e
?

Y
o
u
 
w
i
l
l
 
n
e
e
d

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
t
e
r
m
e
d
i
a
t
e

q
u
a
n
t
i
t
i
e
s
:

P
e
r
i
p
h
e
r
a
l
 
v
e
l
o
c
i
t
y
 
.

m
e
t
e
r
s
/
s
e
c
.

R
m
s
 
e
m
f
 
p
e
r
 
c
o
n
d
u
c
t
o
r
 
.

R
m
s
 
v
o
l
t
a
g
e
 
p
e
r
 
c
o
i
l
 
=

P
h
a
s
e
 
a
n
g
l
e
 
b
e
t
w
e
e
n
 
c
o
i
l

e
m
f
s
 
=

(
2
)

I
f
 
t
h
e
 
w
i
r
e
 
c
a
n
 
s
a
f
e
l
y
 
c
a
r
r
y

2
5
 
a
m
p
e
r
e
s
,
 
h
o
w
 
m
u
c
h
 
c
u
r
r
e
n
t
 
c
a
n

b
e
 
d
e
l
i
v
e
r
e
d

b
y
 
t
h
e
 
m
a
c
h
i
n
e
?

H
i
n
t
:

N
o
t
e
 
t
h
a
t
 
y
o
u
 
c
a
n
 
u
s
e

p
h
a
s
o
r
s
 
g
r
a
p
h
i
c
a
l
l
y
,
 
o
r

c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
,
 
t
o
 
a
d
d
 
t
h
e

c
o
i
l
 
e
m
f
s
.
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t
h
e
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s
e
e
m
 
r
e
a
s
o
n
a
b
l
e
?

T
h
i
s
 
p
r
o
b
l
e
m

w
a
s
 
d
e
s
i
g
n
e
d
 
t
o

g
i
v
e
 
a
n
s
w
e
r
s
 
t
h
a
t

s
h
o
u
l
d
 
l
o
o
k
 
r
e
a
s
o
n
a
b
l
e
 
t
o
 
y
o
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.
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D
-
C
 
G
e
n
e
r
a
t
o
r
s
'

B
e
g
i
n
n
i
n
g
 
b
a
c
k
 
o
n
 
p
.

7
3
,
.
.
t
h
e
r
e
 
w
a
s
.
a
 
b
r
i
y

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

o
f
 
a

2
 
s
e
g
m
e
n
t
 
c
o
m
m
u
t
a
t
o
r

f
o
r
 
c
o
n
V
e
r
t
i
n
g

t
h
e
 
a
-
c

e
f
 
w
a
v
e
 
i
n
t
o
 
o
n
e
 
t
h
a
t
 
w
a
s

u
n
i
d
i
r
e
c
t
i
o
n
a
l
,

b
u
t
 
n
o
t
 
a
 
c
o
n
s
t
a
n
t

(
n
o
t
 
p
u
r
e
 
d
-
c
)
.

W
e
 
s
h
a
l
l
 
,
-
1
.
3
%
4
 
r
e
t
u
r
n

t
o
 
t
h
e
 
s
i
x
c
o
i
l
 
w
i
n
d
i
n
g

d
e
s
c
r
i
b
e
d
 
i
n
 
F
i
g
.
 
3
9

a
n
d
 
r
e
p
e
a
t
e
d
w
i
t
h
 
t
h
e
 
s
l
;
A
h
t

m
o
d
i
f
i
s
a
t
;
o
n
:
s
h
o
w
n
 
i
n
 
F
i
g
.

5
2
.

A
 
c
o
m
m
u
t
a
t
o
r

f
o
r
 
t
h
i
s
 
m
a
c
h
i
n
e
c
o
n
s
i
s
t
s
 
o
.
-
,
s
i
x
 
s
e
g
m
t
s

c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e

w
i
n
d
i
n
g

b
y
 
w
i
r
e
s

(
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
r
a
d
i
a
l

l
i
n
e
s
 
i
n
 
t
h
e

t
:
i
g
u
r
e
)
.

T
h
e
 
t
w
o
 
d
i
a
g
o
n
a
l

s
t
r
u
c
t
u
r
e
s

t
o
u
c
h
i
n
g
 
t
h
e
 
c
o
m
m
u
t
a
t
o
r

r
e
p
r
e
s
e
n
t

"
b
r
u
s
h
e
s
"
 
w
h
i
c
h
 
a
r
e

s
t
a
t
i
o
n
a
r
y
 
b
u
t
 
b
r
u
s
h

a
g
a
i
n
s
t

a
n
d
 
m
a
k
e
 
c
o
n
t
a
c
t

w
i
t
h
 
t
h
e
 
c
o
m
m
u
t
a
t
o
r

s
e
g
m
e
n
t
s

(
s
e
e
 
t
h
e
 
p
e
r
s
p
e
c
t
i
v
e

v
i
e
w
)
.

T
h
e

s
y
m
b
o
l
 
v
 
r
e
p
r
e
s
e
n
t
s

t
h
e
 
t
e
r
m
i
n
a
l
 
v
o
l
t
a
g
e
,

w
i
t
h
 
r
e
f
e
r
e
n
c
e

p
o
l
a
r
i
t
y
 
a
s
 
i
n
d
i
c
a
t
e
d
.

L
e
t
 
u
s
 
b
e
g
i
n
 
b
y

c
o
n
s
i
d
e
r
i
n
g
 
o
p
e
n
 
c
i
r
c
u
i
t

c
o
n
d
i
t
i
o
n
s
.

F
o
r
 
t
h
e
 
p
o
s
i
t
i
o
n

s
h
o
w
n
,
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=
 
e
l
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.
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n
 
t
h
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o
l
l
o
w
i
n
g

p
a
r
e
n
t
h
e
s
e
s
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n
s
e
r
t

a
p
p
r
o
p
r
i
a
t
e

s
y
m
b
o
l
s
 
(
P
n
 
t
e
r
m
s

o
f
 
e
m
f
)
 
w
h
i
c
h
 
e
x
p
r
e
s
s
 
v

f
o
r
 
s
u
c
c
e
s
s
i
v
e

p
4
)
s
i
t
i
o
n
s
,
 
e
a
c
h

r
e
p
r
e
s
e
n
t
i
n
g

a
n
 
a
d
v
a
n
c
e
o
f
 
1
/
6
 
r
e
v
o
l
u
t
i
o
n
:
f
r
o
m

t
h
e
 
p
o
s
i
t
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n
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o
w
n
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u
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n
o
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i
n
c
l
u
d
i
n
g

i
t
)
:

)
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T
h
e
 
e
m
f
 
w
a
v
e
 
f
o
r
 
e
1
2
w
a
s
 
d
e
r
i
v
e
d
 
o
n
 
p
.

1
0
5
,
 
w
i
t
h
 
t
h
e
 
r
e
s
u
l
t

g
i
v
e
n
 
o
n
 
p
.
 
1
0
6
.

T
h
e
 
f
a
c
t
 
t
h
a
t
 
w
e
 
n
o
w

h
a
v
e
 
a
 
c
o
m
m
u
t
a
t
o
r

m
a
k
e
s
 
n
o
 
c
h
a
n
g
e
 
i
n
 
e
m
.

A
l
s
o
,
 
o
n
 
p
.
 
1
1
5

w
e
 
r
e
a
c
h
e
d
 
a

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

w
o
u
l
d
 
b
e
 
a
 
p
h
a
s
e

d
i
f
f
e
r
e
n
c
e
 
o
f

r
a
d
i
a
n
s
 
b
e
t
w
e
e
n
 
e
m

a
n
d
 
e
3
4
,
 
a
n
d
 
b
e
t
w
e
e
n
 
e
3
4

a
n
d
 
e
5
6
.

A
 
s
e
t
 
o
f
 
6
 
w
a
v
e
s

l
i
k
e
 
e
1
2
,

w
i
t
h
 
t
h
e
 
a
b
o
v
e
 
p
h
a
s
e

d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
s
u
c
c
e
s
s
i
v
e

w
a
v
e
s
,
 
i
s
 
s
h
o
w
n

i
n
 
F
i
g
.
 
5
3
.

(
1
)

P
l
a
c
e
 
t
h
e
 
p
r
o
p
e
r

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

u
n
l
a
b
e
l
e
d
 
e
 
s
y
m
b
o
l
s
 
i
n

F
i
g
.
 
5
3
.

(
2
)

U
s
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s

a
r
r
i
v
e
d
 
a
t
 
o
n
 
p
-
 
1
2
5
,
 
t
r
a
c
e

o
u
t
 
o
n
 
F
i
g
.
 
5
3

t
h
e

w
a
v
e
 
o
f
 
v

(
t
h
e
 
o
p
e
n
 
c
i
r
c
u
i
t
 
v
o
l
t
a
g
e

d
e
f
i
n
e
d
 
i
n
 
F
i
g
.

5
1
)
.
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t
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i
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d
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1
2
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I
t
 
i
s
 
a
p
p
a
r
e
n
t

t
h
a
t
 
w
i
t
h
 
s
i
x
 
c
o
m
m
u
t
a
t
o
r

s
e
g
m
e
n
t
s
 
t
h
e

t
e
r
m
i
n
a
l
 
v
o
l
t
a
g
e
 
i
s
 
m
u
c
h

m
o
r
e
 
n
e
a
r
l
y

c
o
n
s
t
a
n
t
 
t
h
a
n
 
w
i
t
h
o
n
l
y
 
t
w
o
 
s
e
g
m
e
n
t
s
.

T
h
e
 
r
e
m
a
i
n
i
n
g

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

w
a
v
e
 
i
s

c
a
l
l
e
d
 
c
o
m
m
u
t
a
t
o
r
 
r
i
p
p
l
e
.

T
h
e
 
g
r
e
a
t
e
r
 
t
h
e

n
u
m
b
e
r
 
o
f
 
c
o
i
l
s
,
 
a
n
d

h
e
n
c
e

c
o
m
m
u
t
a
t
o
r
 
s
e
g
m
e
n
t
s
,

t
h
e
 
s
m
a
l
l
e
r
 
t
h
e

r
i
p
p
l
e
.

A
 
d
-
c
 
m
a
c
h
i
n
e

w
i
t
h
 
a
 
s
u
f
f
i
c
i
e
n
t

n
u
m
b
e
r
 
o
f
 
c
o
m
m
u
t
a
t
o
r
 
s
e
g
m
e
n
t
s

e
x
h
i
b
i
t
s
 
a
 
v
e
r
y
'
n
e
a
r
l
y

c
o
n
s
t
a
n
t
 
e
m
f
,
 
e
q
u
a
l
 
t
o

t
h
e
 
p
e
a
k

v
a
l
u
e
 
o
f
 
a
n
y
 
o
n
e
 
o
f

t
h
e
 
e
 
w
a
v
e
s
.

W
e
 
s
h
a
l
l
 
u
s
e
 
E
 
t
o

d
e
s
i
g
n
a
t
e
 
t
h
i
s
 
p
e
a
k

v
a
l
u
e
.

N
e
x
t
,
 
l
e
t
 
u
s
 
c
o
n
s
i
d
e
r

w
h
a
t
 
h
a
p
p
e
n
s
 
w
h
e
n
 
a

l
o
a
d
 
r
e
s
i
s
t
o
r
 
i
s

c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e

b
r
u
s
h
e
s
,
 
p
e
r
m
i
t
t
i
n
g
 
a
n
 
a
r
m
a
t
u
r
e

c
u
r
r
e
n
t
 
t
o
 
f
l
o
w
.

R
e
f
e
r
r
i
n
g
 
t
o
 
F
i
g
.
 
5
2
,

p
l
a
c
e
 
m
a
r
k
s

(
-
 
f
o
r
 
c
u
r
r
e
n
t
 
c
o
m
i
n
g
 
o
u
t

o
f
 
t
h
e
 
p
a
p
e
r
,
 
a
n
d
 
x

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

i
n
t
o
 
t
h
e
 
p
a
p
e
r
)
 
i
n

e
a
c
h
 
s
m
a
l
l
 
c
i
r
c
l
e

r
e
p
r
e
s
e
n
t
i
n
g
 
a
 
c
o
n
d
u
c
t
o
r
.

A
s
 
a
 
r
e
s
u
l
t
 
o
f

t
h
e
 
a
b
o
v
e
,
 
i
t
 
i
s
 
e
v
i
d
e
n
t

t
h
a
t
 
t
h
e
 
a
r
m
a
t
u
r
e

c
o
n
d
u
c
t
o
r
s
 
a
c
t
 
l
i
k
e

a
 
c
o
i
l
,
 
w
i
t
h
 
a
m
p
e
r
e

t
u
r
n
s
 
t
e
n
d
i
n
g
 
t
o

p
r
o
d
u
c
e
 
a
 
f
l
u
x
 
i
n
 
a

c
e
r
t
a
i
n
 
d
i
r
e
c
t
i
o
n
.

S
h
o
w

t
h
a
t
 
d
i
r
e
c
t
i
o
n
 
b
y
 
a
n
 
a
r
r
o
w

l
a
b
e
l
e
d
 
0
a
.

A
f
t
e
r
 
1
/
6
 
o
f
 
a
 
r
e
v
o
l
u
t
i
o
n
,

t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
4
a
w
i
l
l
 
b
e

,
a
n
d

t
h
e
r
e
f
o
r
e
 
w
e
 
c
a
n
 
s
a
y
 
t
h
a
t
 
0
.
3

i
s
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1,
*

u
n
c
h
a
n
g
e
d

c
o
n
s
t
a
n
t

a
c
t
u
a
l
l
y
,

(
1
)

a
w
i
l
l
 
v
a
r
y
 
s
l
i
g
h
t
l
y

w
i
t
h
i
n
 
t
h
e
 
I
t
/
6
 
s
e
c
t
o
r

(
w
h
y
?
)
 
a
n
d

s
o
 
a
 
b
e
t
t
e
r
 
a
n
s
w
e
r
w
o
u
l
d
 
b
e
 
n
e
a
r
l
y
 
c
o
n
s
t
a
n
t
.

J

.
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1
3
1

T
h
e
 
t
e
n
d
e
n
c
y
 
o
f
 
a
r
m
a
t
u
r
e
 
c
u
r
r
e
n
t

i
n
 
a
 
d
-
c
 
g
e
n
e
r
a
t
o
r
 
t
o

p
r
a
d
u
c
e
 
a
 
"
c
r
o
s
s
"
 
f
i
e
l
d

(
t
h
a
t
 
i
s
,
 
a
 
f
i
e
l
d
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
m
a
i
n
 
f
l
u
x
)
 
i
s
 
c
a
l
l
e
d
 
a
r
m
a
t
u
r
e

r
e
a
c
t
i
o
n
0

i
t

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

i
n
 
a
n
 
a
-
c
 
m
a
c
h
i
n
e
 
b
e
c
a
u
s
e

t
h
e
 
a
r
m
a
t
u
r
e
 
a
m
p
e
r
e

t
u
4
n
s
 
a
r
e
 
n
e
a
r
l
y
 
c
o
n
s
t
a
n
t
.

H
o
w
e
v
e
r
,
 
a
r
m
a
t
u
r
e
 
r
e
a
c
t
i
o
n

d
o
e
s
 
h
a
v
e
 
t
h
e
 
e
f
f
e
c
t

o
f

d
i
s
t
o
r
t
i
n
g
 
t
h
e
 
a
i
r
g
a
p
 
f
l
u
x
,
 
a
n
d

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

o
f
 
t
h
e
 
w
a
v
e
 
o
f
 
e
m
f

i
n
d
u
c
e
d
 
i
n
 
e
a
c
h
 
c
o
n
d
u
c
t
o
r
.

D
u
e
 
t
o
 
n
o
n
l
i
n
e
a
r
 
e
f
f
e
c
t
s

a
s
s
o
c
i
a
t
e
6
 
w
i
t
h
 
s
a
t
u
r
a
t
i
o
n

o
f
 
t
h
e
 
m
a
g
n
e
t
i
c
 
c
i
r
c
u
i
t
,
 
t
h
e

d
i
s
t
o
r
t
i
o
n
 
o
f
 
t
h
e
 
e
m
f
 
w
a
v
e

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

i
t
s
 
a
v
e
r
a
g
e
 
(
a
v
e
r
a
g
e
 
o
v
e
r

1
/
2
 
c
y
c
l
e
 
)
 
v
a
l
u
e
.

(
W
h
y
 
d
i
d
n
'
t
 
w
e
 
s
a
y
 
a
v
e
r
a
g
e
 
o
v
e
r

t
h
e

w
h
o
l
e
 
c
y
c
l
e
?
)

IN
IM
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O

N
N

IM
P

O

A
r
m
a
t
u
r
e
 
r
e
a
c
t
i
o
n
 
a
f
f
e
c
t
s
 
t
h
e

e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
 
o
f
 
a
 
d
-
c

g
e
n
e
r
a
t
o
r
,
 
b
u
t
 
i
n

s
u
c
h
 
a
 
c
o
m
p
l
i
c
a
t
e
d
 
w
a
y
 
t
h
a
t
 
t
h
e

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

e
x
p
e
r
i
m
e
n
t
a
l
l
y
.



1
5
2

A
n
s
w
e
r
:

T
h
e
 
a
v
e
r
a
g
e

o
v
e
r
 
a
 
w
h
o
l
e

c
y
c
l
e
 
i
s
 
a
l
w
a
y
s

z
e
r
o
 
f
o
r
 
a

s
y
m
m
e
t
r
i
c
a
l
 
w
a
v
e
.

,

.
.
.
.
.

.
.
.
.
.
,

I
a

F
i
g
u
r
e
 
5
4
.

S
h
u
n
t
 
f
i
e
l
d
 
c
o
i
l

R
e
s
i
s
t
a
n
c
e
 
R
f

,

- _



oi
r

1
3
3

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

f
r
o
m
 
a
 
s
e
p
a
r
a
t
e
 
s
o
u
r
c
e
,

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

m
a
c
h
i
n
e
 
i
t
 
w
a
s

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

I
n
 
c
o
n
t
r
a
s
t
,
 
a
 
d
-
c

m
a
c
h
i
n
e
 
c
a
n
 
p
r
o
v
i
d
e
 
i
t
s
 
o
w
n
 
d
-
c
 
f
i
e
l
d
 
e
x
c
i
t
a
t
i
o
n
,
.

O
n
e
 
w
a
y
 
t
o
 
d
o
 
t
h
i
s
 
i
s
 
t
o

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

s
h
o
w
n
 
i
n
 
F
i
g
.
 
5
4
.

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

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

a
n
d

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

t
h
e
 
r
e
q
u
i
r
e
d
 
v
a
l
u
e
.

(
B
y
 
"
s
m
a
l
l
"
,
 
w
e

m
e
a
n
 
I
f

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

I
.
)

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

p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
t
h
e
 
a
i
r
g
a
p
 
f
l
u
x

a
n
d
 
t
h
e
r
e
f
o
r
e
 
i
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
I
f
 
T
h
u
s
,
 
w
h
e
n
 
t
h
e

t
e
r
m
i
n
a
l
 
v
o
l
t
a
g
e
 
V
 
c
h
a
n
g
e
s
 
w
i
t
h

l
o
a
d
 
c
u
r
r
e
n
t
,
 
t
h
i
s
 
w
i
l
l
 
i
n
 
t
u
r
n
 
a
f
f
e
c
t
 
E
 
(
s
i
n
c
e
 
I
f
 
=
V
/
R
f
)
.

T
h
u
s
,
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n

V
 
=
 
E

I
 
R
a

E
 
w
i
l
l
 
b
e
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
l
o
a
d
 
c
u
r
r
e
n
t
 
t
h
r
o
u
g
h
 
t
h
e

m
e
c
h
a
n
i
s
m
s
 
o
f

a
n
d
 
v
a
r
y
i
n
g



1
3
4

A
n
s
w
e
r
s
: a
r
m
a
t
u
r
e
 
r
e
a
c
t
i
o
n

f
i
e
l
d
 
c
u
r
r
e
n
t

N
o
 
l
o
a
d

T
e
r
m
i
n
a
l

v
o
l
t
a
g
e

s
l
o
p
e

-
k

C
h
a
n
g
e
 
i
n
 
E
 
d
u
e
 
t
o

a
r
m
a
t
u
r
e
 
r
e
a
c
t
i
o
n
 
a
n
d

c
h
a
n
g
e
 
i
n
 
I
f

s
r
-

I
a
R
a

U
n
s
t
a
b
l
e
 
p
o
i
n
t

F
i
g
u
r
e
 
5
5
.

I
,
 
L
o
a
d
 
C
u
r
r
e
n
t



1
3
5

A
s
 
a
 
r
e
s
u
l
t
 
o
f
 
t
h
e
s
e

p
h
e
n
o
m
e
n
a
,
 
V
 
w
i
l
l
 
v
a
r
y

s
o
m
e
w
h
a
t
 
a
s
 
s
h
o
w
n
 
i
n

F
i
g
.
 
5
5
.

I
f

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

l
o
w
,
 
c
a
u
s
i
n
g
 
I
 
t
o
 
i
n
c
r
e
a
s
e
 
t
o
o

f
a
r
,
 
a
n
 
u
n
s
t
a
b
l
e

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

i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
c
u
r
v
e
,

a
n
d
 
t
h
e
 
v
o
l
t
a
g
e
 
w
i
l
l

r
e
d
u
c
e
 
t
o
 
z
e
r
o
.

A
n
 
a
p
p
r
o
x
i
m
a
t
e
 
e
q
u
i
v
a
l
e
n
t

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

n
e
a
r
l
y
 
l
i
n
e
a
r
 
p
o
r
t
i
o
n

o
f
 
t
h
e
 
V
 
-
 
I
 
c
u
r
v
e
.

T
h
e
 
E
 
c
u
r
v
e
 
i
s
 
a
p
p
r
o
x
i
m
a
t
e
d

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

s
l
o
p
e
=
-
k
,

a
s
 
i
n
d
i
c
a
t
e
d
.

T
h
e
 
e
q
u
i
v
a
l
e
n
t
 
c
i
r
c
u
i
t
w
i
l
l
 
t
h
e
n
 
b
e
 
l
i
k
e
 
t
h
i
s

1
.
L
o
a
d
 
R
e
s
i
s
t
a
n
c
e

L
a
b
e
l
 
t
h
e
 
(
i
d
e
a
l
)
 
b
a
t
t
e
r
y

a
n
d
 
t
w
o
 
r
e
s
i
s
t
o
r
s
 
i
n
 
t
e
r
m
s
o
f
 
q
u
a
n
t
i
t
i
e
s
 
a
p
p
e
a
r
i
n
g

o
n
 
F
i
g
.
 
5
5
.



r

13
6 A
n
s
w
e
r
s
:

k
R
a

W
s
.
4
,
-
-
-
-
"
v
\
A
.

+
_
_
_
t

1
-
0

V
1

o
I

V

1
t

1

N
o
t
e
:

k
 
a
n
d
 
R
a
m
i
g
h
t
 
b
e
 
c
o
m
b
i
n
e
d
 
i
n
t
o

a
 
s
i
n
g
l
e
 
r
e
s
i
s
t
o
r
.

H
o
w
e
v
e
r
,
 
k
 
i
s
 
n
o
t
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
a
 
p
o
w
e
r
 
l
o
s
s
,
 
a
n
d
 
f
o
r
 
t
h
a
t
 
r
e
a
s
o
n
 
i
t
 
i
s
 
w
e
l
l

t
o
 
k
e
e
p
 
t
h
e
m
 
s
e
p
a
r
a
t
e
.
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7

T
h
e
r
e
 
a
r
e
 
o
t
h
e
r
 
m
e
a
n
s

o
f
 
o
b
t
a
i
n
i
n
g
 
t
h
e

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

d
-
c
 
g
e
n
e
r
a
t
o
r

f
r
o
m
 
i
t
s
 
o
w
n
 
o
u
t
p
u
t
.

A
n
o
t
h
e
r
 
o
n
e
 
i
s
 
t
o
 
u
s
e
 
a

c
o
i
l
 
o
f
 
l
o
w
 
r
e
s
i
s
t
a
n
c
e

a
n
d
 
a

f
e
w
 
t
u
r
n
s
 
c
o
n
n
e
c
t
e
d
 
i
n

s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
l
o
a
d

(
a
 
s
e
r
i
e
s
 
f
i
e
l
d

c
o
i
l
)
.

S
u
c
h
 
a

m
a
c
h
i
n
e
 
h
a
s
 
v
e
r
y
 
d
i
f
f
e
r
e
n
t

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
,
 
b
e
c
a
u
s
e
 
E

i
s
 
a
l
m
o
s
t

p
r
o
p
o
r
t
i
o
n
a
l

t
o
 
t
h
e
C
l
o
a
d
:
o
u
t
r
e
n
t

I
.

I
n
 
f
a
c
t
,
 
f
o
r
 
p
a
r
t

o
f
 
i
t
s
 
o
p
e
r
a
t
i
n
g
 
r
a
n
g
e

s
u
c
h
 
a
 
g
e
n
e
r
a
t
o
r

a
p
p
r
o
x
i
m
a
t
e
s
 
a
 
c
u
r
r
e
n
t
 
s
o
u
r
c
e
.

I
n
 
a
d
d
i
t
i
o
n
,
 
i
t
 
i
s

p
o
s
s
i
b
l
e
 
t
o
 
o
b
t
a
i
n
 
a
 
w
i
d
e

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

b
y

c
o
m
b
i
n
i
n
g
 
s
h
u
n
t
 
a
n
d
 
s
e
r
i
e
s

f
i
e
l
d
 
c
o
i
l
s
,
 
a
s
 
i
n
 
a

c
o
m
p
o
u
n
d
 
m
a
c
h
i
n
e
.

I
n
 
f
a
c
t
,
 
b
y

h
a
v
i
n
g
 
t
h
e
 
a
m
p
e
r
e
 
t
u
r
n
s
 
o
f

t
h
e
 
s
e
r
i
e
s
 
c
o
i
l
 
a
i
d

t
h
o
s
e
 
o
f
 
t
h
e
 
s
h
u
n
t

f
i
e
l
d
,

i
t
 
i
s

p
o
s
s
i
b
l
e
 
t
o
 
m
a
k
e
 
V
 
r
i
s
e
 
a
s

I
 
i
n
c
r
e
a
s
e
s
.

A
 
d
e
t
a
i
l
e
d
 
c
o
n
s
i
d
e
r
a
t
i
o
n

o
f
 
t
h
e
s
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s

o
f
 
e
x
c
i
t
a
t
i
o
n

i
s
 
a
 
t
o
p
i
c

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

a
n
d
 
w
i
l
l
 
n
o
t
 
b
e

u
n
d
e
r
t
a
k
e
n
 
h
e
r
e
.

.
.
.
.



(
a
)

F
i
g
u
r
e
 
5
6
.

(b
)

*
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I
m
p
r
o
v
i
n
g
 
C
o
m
m
u
t
a
t
i
o
n

O
n
e
 
m
o
r
e
 
t
o
p
i
c

o
f
 
n
r
a
c
t
i
c
a
l

i
m
p
o
r
t
a
n
c
e
 
i
n
 
d
-
c

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

l
i
e
 
c
o
n
s
i
d
e
r
e
d
.
 
R
e
-

f
q
r
 
t
o
 
F
i
g
.

5
6
a
 
w
h
i
c
h
 
s
h
o
w
s
 
t
h
e
 
t
w
o

l
o
o
p
s
 
(
a
-
a
'
)
 
i
n

t
h
e
 
s
a
m
e
 
p
o
s
i
t
i
o
n
 
a
s

i
n
 
F
i
g
.

5
2
.

F
i
g
u
r
e
 
5
6
b
 
s
h
o
w
s

t
h
e
m
 
1
/
6
 
r
e
v
o
l
u
t
i
o
n

l
a
t
e
r
.

P
l
a
c
e
 
d
o
t
s
 
a
n
d
 
c
r
o
s
s
e
s

i
n
 
e
a
c
h

c
i
r
c
l
e
)
 
t
o
 
r
e
p
r
e
s
e
n
t

c
u
r
r
e
n
t
 
d
i
r
e
c
t
i
o
n
s

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

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

a
i
r
g
a
p
 
f
l
u
x
 
a
n
d
 
t
h
e

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

o
f
 
F
i
g
.
 
5
2
.

Y
o
u
 
c
a
n
 
c
o
n
c
l
u
d
e

t
h
a
t
 
i
n
 
u
n
d
e
r
g
o
i
n
g

t
h
i
s
 
a
m
o
u
n
t
 
o
f

r
o
t
a
t
i
o
n
 
t
h
e

d
i
r
e
c
t
i
o
n

o
f
 
c
u
r
r
e
n
t

(
:
-
:
 
.
)

:
.
:
l
n
 
t
h
e
 
p
a
i
r

o
f
 
c
o
i
l
s
 
l
a
b
e
l
e
d

a
-
a
l
.
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er
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ve
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I
n
 
f
a
c
t
,
 
t
h
e

r
e
v
e
r
s
a
l
 
t
a
k
e
s

p
l
a
c
e
 
i
n
 
a

m
u
c
h
 
s
m
a
l
l
e
r

a
n
g
l
e
 
o
f

r
o
t
a
t
i
o
n
,

o
c
c
u
r
r
i
n
g
 
i
n
 
t
h
e

s
m
a
l
l
 
i
n
t
e
r
v
a
l

r
e
q
u
i
r
e
d
 
f
o
r

t
h
e
 
1
2
1
.
:
4
s
h
 
t
o
 
p
a
s
s

f
r
o
m
 
o
n
e
 
s
e
g
m
e
n
t

t
o
 
t
h
e
 
n
e
x
t
.

S
i
n
c
e
 
e
a
c
h
c
o
i
l
 
h
a
s
 
a
n

i
n
d
u
c
t
a
n
c
e
 
L
I

t
h
e
r
e
 
w
i
l
l
 
b
e
 
a
n

e
m
f
,

d
i

-
L
 
-
-

d
t

i
n
d
u
c
e
d
 
b
y

v
i
r
t
u
e
 
o
f
 
t
h
i
s

c
u
r
r
e
n
t

r
e
v
e
r
s
a
l
.

F
o
r
 
e
x
a
m
p
l
e
,

i
f
 
t
h
e
 
c
u
r
r
e
n
t

i
n

t
h
e
 
c
o
i
l
 
i
s
 
1
0
 
a
m
p
s
.

a
n
d
 
i
t
 
r
e
v
e
r
s
e
s

i
n
 
.
0
0
1
 
s
e
c
.
,

t
h
e
 
a
v
e
r
a
g
e
v
a
l
u
e
 
o
f

d
i
/
d
t

w
i
l
l
 
b
e

T
h
i
s
 
e
m
f
 
c
a
n

b
e
 
t
r
o
u
b
l
e
s
o
m
e
,

c
a
u
s
i
n
g
 
s
p
a
r
k
i
n
g
 
a
s

t
h
e
 
b
r
u
s
h
 
p
a
s
s
e
s

f
r
o
m

o
n
e
 
s
e
g
m
e
n
t

t
o
 
t
h
e
 
n
e
x
t
.

1
4
1



1
1
+
2

A
n
s
w
e
r
: 2
0
,
0
0
0

T
h
e
 
c
h
a
n
g
e
 
i
n
 
c
u
r
r
e
n
t
 
i
s

1
0
 
-
 
(
-
1
0
)
 
=
 
2
0
 
a
m
p
.

C
o
m
m
u
t
a
t
i
n
g

p
o
l
e

F
i
g
u
r
e
 
5
7
.

ta
w

,



A
I

T
h
e
 
d
i
f
f
i
c
u
l
t
y

i
s
 
o
v
e
r
c
o
m
e
 
b
y

t
h
e
 
u
s
e
 
o
f

i
n
t
e
r
o
o
l
e
s
.

T
h
e
r
e
 
a
r
e
 
s
m
a
l
l

a
u
x
i
l
i
a
r
y
 
m
a
g
n
e
t
i
c

p
o
l
e
s
 
p
l
a
c
e
d
 
a
s

s
h
o
w
n
 
i
n
 
F
i
g
.
 
5
7
.

E
a
c
h
 
p
o
l
e
 
p
i
e
c
e

h
a
s
 
a

w
i
n
d
i
n
g
 
o
f
 
a
 
s
m
a
l
l

n
u
m
b
e
r
 
o
f
 
t
u
r
n
s

w
h
i
c
h
 
c
a
r
r
i
e
s

t
h
e
 
l
o
a
d
 
c
u
r
r
e
n
t
.

T
h
u
s
,
 
t
h
e

s
t
r
e
n
g
t
h
 
o
f
 
t
h
e

i
n
t
e
r
p
o
l
e
 
f
i
e
l
d

i
s
 
p
r
o
p
o
r
t
i
o
n
a
l

t
o
 
t
h
e
 
a
m
o
u
n
t
o
f
 
c
u
r
r
e
n
t

b
e
i
n
g

r
e
v
e
r
s
e
d
 
i
n
 
a
n
 
a
r
m
a
t
u
r
e

c
o
i
l
.

F
r
o
m
 
F
i
g
.
 
5
7

i
t
 
i
s
 
e
v
i
d
e
n
t

t
h
a
t
 
t
h
e
 
c
o
i
l
s

u
n
d
e
r
g
o
i
n
g
 
a
 
c
u
r
r
e
n
t

r
e
v
e
r
s
a
l

a
r
e
 
a
t
 
t
h
e
 
s
a
m
e

t
i
m
e
 
p
a
s
s
i
n
g

u
n
d
e
r
 
t
h
e

i
n
t
e
r
p
o
l
e
s
.

B
y
 
p
r
o
p
e
r

c
h
o
i
c
e
 
o
f
 
t
h
e

w
i
n
d
i
n
g
 
d
i
r
e
c
t
i
o
n

a
n
d
 
n
u
m
b
e
r
 
o
f
 
t
u
r
n
s
,

i
t
 
i
s
 
p
o
s
s
i
b
l
e
 
t
o

h
a
v
e
 
t
h
e
 
e
m
f

i
n
d
u
e
:
e
d

b
y
 
t
h
e
 
i
n
t
e
r
p
o
l
e
s

n
e
a
r
l
y
 
c
a
n
c
e
l
 
t
h
e

L
 
d
i
/
d
t
 
e
m
f
.

W
i
l
l
 
t
h
e
 
e
f
f
e
c
t

o
f
 
t
h
e
 
i
n
t
e
r
p
o
l
e
s

(
f
o
r
 
a
 
g
i
v
e
n
 
l
o
a
d

c
u
r
r
e
n
t
)
 
b
e
 
t
h
e
 
s
a
m
e

a
t
 
a
l
l
 
s
p
e
e
d
s
?



1
M
I
N
M
E
M
m
a
m
i

1
4
4

A
n
s
w
e
r
:

Y
e
s
.

S
u
p
p
o
s
e
 
t
h
e
 
s
p
e
e
d
 
i
s
 
d
o
u
b
l
e
d
,

b
u
t
 
I
 
i
s
 
t
h
e
 
s
a
m
e
.

S
i
n
c
e
 
t
h
e
 
f
l
u
x

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

I
,
 
i
t
 
w
i
l
l
 
b
e
 
t
h
e
 
s
a
m
e
.

T
h
e
n
,
 
t
h
e
 
e
m
f

i
n
d
u
c
e
d
 
b
y
 
t
h
e
 
i
n
t
e
r
p
o
l
e
s
 
w
i
l
l
 
d
o
u
b
l
e
.

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

t
i
m
e
 
o
f
 
"
s
w
i
t
c
h
i
n
g
"
 
w
i
l
l
 
b
e
 
c
u
t
 
i
n
 
h
a
l
f
.

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

a
n
d
 
w
i
l
l
 
s
t
i
l
l
 
c
a
n
c
e
l
.

to
r



1
4
5

R
e
v
i
e
w
 
P
r
o
b
l
e
m

A
 
d
-
c
 
g
e
n
e
r
a
t
o
r
 
i
s
 
t
o
 
b
e

d
e
s
i
g
n
e
d
 
a
l
o
n
g
 
t
h
e
 
l
i
n
e
s

d
i
s
c
u
s
s
e
d
 
i
n
 
t
h
i
s
 
t
e
x
t
.

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

v
o
l
t
a
g
e
 
i
s
 
t
o
 
b
e
 
2
5
0
 
v
o
l
t
s
,

w
i
t
h
 
a
 
m
a
x
i
m
u
m
 
t
o

m
i
n
i
m
u
m

r
i
p
p
l
e
 
o
f
 
3
 
v
o
l
t
s
.

T
h
e
 
s
p
e
e
d
 
a
n
d
 
s
t
r
e
n
g
t
h
 
o
f

t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d

i
s
 
s
U
c
h
 
t
h
a
t

t
h
e
 
m
a
x
i
m
u
m
 
e
m
f
 
(
p
e
a
k

v
a
l
u
e
)
'
i
n
 
e
a
c
h
 
c
o
n
d
u
c
t
o
r
 
i
s
 
2
.
1

v
o
l
t
s
,
 
a
n
d
 
i
t
 
m
a
y
 
b
e

a
s
s
u
m
e
d
 
t
h
a
t
 
t
h
i
s
 
e
m
f
 
v
a
r
i
e
s

s
i
n
u
s
o
i
d
a
l
l
y
 
w
i
t
h
 
a
n
g
u
l
a
r

p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
r
o
t
o
r
.

D
e
t
e
r
m
i
n
e
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f

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

a
n
d
 
t
h
e
 
n
u
m
b
e
r

o
f
 
t
u
r
n
s
 
p
e
r
 
c
o
i
l
.

N
o
t
e
:

S
i
n
c
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
o
i
l
s

a
n
d
 
n
u
m
b
e
r
 
o
f
 
t
u
r
n
s
 
m
u
s
t

b
e
 
i
n
t
e
g
e
r
s
,
 
u
s
e

t
h
e
'

n
e
a
r
e
s
t
 
i
n
t
e
g
e
r
s
 
t
o
 
t
h
e

n
u
m
b
e
r
s
 
o
b
t
a
i
n
e
d
 
i
n
 
y
o
u
r

c
a
l
c
u
l
a
t
i
o
n
s
.


