
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
F
(X

−
1,
G
(X

,Y
))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
0
e
l
s
e
G
(X

−
1,
Y
)
+
2Y

.

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

(2
x
)!
!]
�
�
�
�
��
�

x
!!
=

    

1,
�
�
�
x
=

0

2.
4
..
..
x
,

�
�
�
x
>

0
&

x
�
�
��
�
�

1.
3
..
..
x
,

�
�
�
x
>

0
&

x
�
�
��
��
�
�
.

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
F
(X

−
1,
G
(X

,Y
))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
G
(X

−
1,
Y
)
+
2Y

.

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

(2
x
)!
!]
�
�
�
�
��
�

x
!!
=

    

1,
�
�
�
x
=

0

2.
4
..
..
x
,

�
�
�
x
>

0
&

x
�
�
��
�
�

1.
3
..
..
x
,

�
�
�
x
>

0
&

x
�
�
��
��
�
�
.

�
�
�
�
�
�
�
�
�
R

�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

F
(0
,Y

,Y
)

w
h
e
r
e

F
(X

,Y
,Z

)
=

i
f
X

=
Y

t
h
e
n
Z

e
l
s
e
F
(X

+
1,
Y
,G

(0
,X

,Z
))

G
(X

,Y
,Z

)
=

i
f
X

=
Y

t
h
e
n
Z
+
1
e
l
s
e
G
(X

+
1,
Y
,2

+
Z
)

�
�
��

�
�
�
�
�
��

�
��

(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

x
2
+
x
]�

�
�
�
�
�
�
�
�
�
R

�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

F
(0
,Y

,Y
+
1)

w
h
e
r
e

F
(X

,Y
,Z

)
=

i
f
X

>
Y

t
h
e
n
Z

e
l
s
e
F
(X

+
1,
Y
,G

(0
,X

,Z
))

G
(X

,Y
,Z

)
=

i
f
X

=
Y

t
h
e
n
Z

e
l
s
e
G
(X

+
1,
Y
,2

+
Z
)

�
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
��

�
�
�
�
�
��

�
��

(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

(x
+
1
)2
]�

�
�
�
�
�
�
�
�
�
�
��
�
R

�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

F
(X

,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
1
t
h
e
n
Y

e
l
s
e
F
(X

−
1
,Y

∗G
(X

,2
∗X

))

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e

i
f
2
|Y

t
h
e
n
G
(X

∗X
,Y

/
2
)
e
l
s
e
X

∗G
(X

,Y
−
1
).

�
�
��

�
�
�
�
�
��

�
��

(∀
x
≥

1
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

�

1
≤
j
≤
x

j2
j
].

�
�
�
�
�
�
�
�
�
�
��
�
R

�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

F
(2

∗X
,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
1
t
h
e
n
Y

e
l
s
e
F
(X

−
1
,Y

∗G
(X

,X
))

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e

i
f
2
|Y

t
h
e
n
G
(X

∗X
,Y

/
2
)
e
l
s
e
X

∗G
(X

,Y
−
1
).

�
�
��

�
�
�
�
�
��

�
��

(∀
x
≥

1
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

�

1
≤
j
≤
2
x

jj
].

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,X
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
G
(X

,F
(X

,Y
−
1
))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
0
e
l
s
e
G
(X

−
1
,Y

)
+
Y

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

x
x
]�

�
�
�
�
�
�
�
�
�
�
�
0
0
=

1

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,X
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
0
e
l
s
e
G
(X

,F
(X

,Y
−
1
))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
G
(X

−
1
,Y

)
+
1
.

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

x
2
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,X
,0
)

w
h
e
r
e

F
(X

,Y
,Z

)
=

i
f
Y

=
0
t
h
e
n
Z

e
l
s
e
F
(X

,Y
−
1
,G

(X
,Z

))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
G
(X

−
1
,Y

+
1
).

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

x
2
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,X
,1
)

w
h
e
r
e

F
(X

,Y
,Z

)
=

i
f
Y

=
0
t
h
e
n
Z

e
l
s
e
F
(X

,Y
−
1
,G

(X
,Z

,0
))

G
(X

,Y
,Z

)
=

i
f
X

=
0
t
h
e
n
Z

e
l
s
e
G
(X

−
1
,Y

,Z
+
Y
).

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

x
x
]�



�
�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

)
w
h
e
r
e

F
(X

)
=

i
f
X

≤
1
t
h
e
n
3X

e
l
s
e
G
(2

∗F
(X

−
1)
,3

∗F
(X

−
2)
)

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
X

e
l
s
e
G
(X

,Y
−

1)
+
1.

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

3x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

)
w
h
e
r
e

F
(X

)
=

i
f
X

≤
1
t
h
e
n
4X

e
l
s
e
G
(3

∗F
(X

−
1)
,4

∗F
(X

−
2)
)

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
G
(X

−
1,
Y
)
+
1.

�
�
�
�
�
��
��

�
�
(∀
x
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

4x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

F
(X

,X
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
Y

t
h
e
n
G
(X

,Y
)
e
l
s
e
F
(X

,Y
+
1)

−
X

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
0
e
l
s
e
G
(X

−
1,
Y
)
+
Y
.

�
�
�
�
�
��
��

�
�

�
�
(∀
x
∈
Z)

[!
D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
=

x
2
]�

�
�
(∀
x
∈
Z)

[x
<

0
⇒

¬!
D

V
(R

)(
x
)]
.

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

G
(X

,0
,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
X

∗F
(X

−
1,
Y

−
1)
/
Y

G
(X

,Y
,Z

)
=

i
f
X

=
Y

t
h
e
n
Z

e
l
s
e
G
(X

,Y
+
1,
Z
+
F
(X

,Y
))

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

2x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

)
w
h
e
r
e

F
(X

)
=

i
f
X

=
0
t
h
e
n
1
e
l
s
e
α
(X

)
∗(

F
(G

(X
))
)2

G
(X

)
=

i
f
X

≤
1
t
h
e
n
0
e
l
s
e
G
(X

−
2)

+
1,

�
�
�
��
�
α
(x
)
=

i
f
a
≡

0
m
o
d
2
t
h
e
n
1
e
l
s
e
2�

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

2x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

G
(X

,X
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0

∨
X

=
Y

t
h
e
n
1
e
l
s
e
F
(X

−
1,
Y

−
1)

+
F
(X

−
1,
Y
)

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
G
(X

,Y
−
1)

+
F
(X

,Y
)

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

2x
]�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

G
(X

,0
,0
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
2
∗X

∗F
(X

−
1
,Y

−
1
)/
Y

G
(X

,Y
,Z

)
=

i
f
X

<
Y

t
h
e
n
Z

e
l
s
e
G
(X

,Y
+
1
,Z

+
F
(X

,Y
))

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

3x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

G
(X

,0
,0
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
X

∗F
(X

−
1
,Y

−
1
)/
Y

G
(X

,Y
,Z

)
=

i
f
X

<
Y

t
h
e
n
Z

e
l
s
e
G
(X

,Y
+
1
,Z

+
F
(X

,Y
))

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

2x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

)
w
h
e
r
e

F
(X

)
=

i
f
X

≤
1
t
h
e
n
4
e
l
s
e
G
(F

(X
−
1
)2
,F

(X
−
2
)4
)

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
0
e
l
s
e
G
(X

,Y
−
1
)
+
X
.

�
�
�
�
�
��
��

�
�
(∀
a
∈
N
)[
!D

V
(R

)(
a
)
⇒

lo
g
2
(D

V
(R

)(
a
))

≡
2

m
o
d
1
0
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,Y
,1
)

w
h
e
r
e

F
(X

,Y
,Z

)
=

i
f
X

=
1
t
h
e
n
Z

e
l
s
e
F
(X

−
1
,Y

,Z
∗G

(X
,Y

))

G
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
X

∗G
(X

,Y
−
1
).

�
�
�
�
�
��
��

�
�
(∀
x
,y

∈
N
)[
!D

V
(R

)(
x
,y
)
⇒

D
V
(R

)(
x
,y
)
�

(x
!)
y
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

F
(X

,Y
,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
i
f
X

≡
1
�
�
�
2
t
h
e
n
G
(F

(X
−
1
,2
),
Y
)

e
l
s
e
F
(X

/
2
,F

(X
/
2
,Y

))

G
(X

,Y
)
=

i
f
X

=
0
t
h
e
n
Y

e
l
s
e
G
(X

−
1
,Y

)
+
1
.

�
�
�
�
�
��
��

�
�
(∀
x
∈
N
)[
!D

V
(R

)(
x
)
⇒

D
V
(R

)(
x
)
�

2
x
]�

�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
��
��
�
�
��

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
R

�
�
�
�
�
�
�
�
�
�
N
a
t�

G
(X

,Y
,1
)

w
h
e
r
e

F
(X

,Y
)
=

i
f
Y

=
0
t
h
e
n
1
e
l
s
e
i
f
X

≡
0
�
�
�
2
t
h
e
n
F
(X

,Y
/
2
)2

e
l
s
e
F
(X

,Y
−
1
)
∗X

G
(X

,Y
,Z

)
=

i
f
Y

=
0
t
h
e
n
Z

e
l
s
e
G
(X

,Y
−
1
,F

(X
,Z

))
.

�
�
�
�
�
��
��

�
�
(∀
a
,b

∈
N
)[
!D

V
(R

)(
a
,b
)

⇒
D

V
(R

)(
a
,b
)
�

a
↑↑

b]
�
�
�
�
��
�

a
↑↑

0
=

1
,
a
↑↑

(n
+
1
)
=

a
(a

↑↑
n
)
�


