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MEMORANDUM 

To:  Technical Planning Committee 

From:  Charles Bradsky, Transportation Projects Manager 

Date:  July 23, 2024 

Re: TIP Amendments 24-02; 24-02.5  

Action Requested: Recommendation to adopt Resolution 24-09, Amendment 24-02 & 24-02.5 

The NIRPC Executive Board adopted NWI 2050+ Plan and the Fiscal Years 2024-2028 
Transportation Improvement Program (TIP) on July 20, 2023. INDOT and USDOT approved both the 
MTP and the TIP on June 6th 2024. 

Since the adoption of the FY 2024-2028 TIP, project sponsors have proposed new projects and 
changes to existing projects, which must be reflected in the TIP. There were also several instances 
where projects were not carried over in the adoption for unknown reasons. This TIP amendment has 
71 different projects with are either 1) are new to NIRPC’s 2024-2028 TIP; 2) have significant 
changes in either costs or scope; 3) being carried over from the previous (2022-2026) TIP; or 4) 
being eliminated.  

The following is a summary of the projects in the TIP Amendment 24-02, which includes 72 projects 
which are either new or modifications for fiscal years 2024 through 2028: 

For INDOT – 52 Projects: 
 10 Pavement/Roadway Rehabilitation 

o 1 Project Deletion
o 7 Adding significant amount of funds
o 1 Carry Over from Previous TIP
o 1 New Project

 11 Intersection Modifications 
o 2 Carry over from previous TIP
o 9 Adding significant amount of funds

 2 Pedestrian Enhancement 
o Adding significant amount of funds

 23 Bridge Projects, 
o 19 Bridge Rehabilitation

4 Carry over from previous TIP
14 Adding significant amount of funds
1 Adding a new phase

6100 Southport Road 
Portage, Indiana 46368 

(219) 763-6060
www.nirpc.org
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o 3 New Bridges (replacing at grade railroad crossings) 
 1 Adding significant amount of funds 
 2 Carry over from previous TIP 

o 1 Bridge Removal 
 Adding significant amount of funds 

 2 Intelligent Transportation Systems (ITS) projects 
o 1 New project 
o 1 Adding significant amount of funds 

 4 Other Type Projects 
o 3 New Projects 
o 1 Carry over from previous TIP 

 
For locally sponsored projects – 20 Projects for the municipalities of East Chicago (1), Griffith (1), 
Highland (1), La Porte(2), Merrillville (2), Michigan City (2), Schererville (3), Winfield (1), Counties of 
La Porte (2) & Porter County (4), and for NIRPC (1): 

 2 Intersection Improvement 
o Adding significant amount of funds 

 1 Pavement Rehabilitation 
o Adding significant amount of funds 

 7 Bicycle/Pedestrian Enhancement 
o 2 Adding significant amount of funds 
o 4 Carry over from previous TIP 
o 1 New project 

 5 Bridge Projects 
o 2 Bridge Replacements, (New Projects)  
o 3 Bridge Inspections  

 1 New project  
 2 Carry over from previous TIP 

 4 Roadway Expansion 
o 3 Carry over from previous TIP  
o 1 Adding significant amount of funds 

 1 Other Type  
o Carry over from previous TIP  

 
Amendment #24-02.5 contains three transit projects for NICTD (South Shore Line) and Michigan City 
Transit, all of which are adding significant amount of funds. 
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à
-
�
c�
�
�



9
/
/

�
6
9
8
X

�
Y
�
9
/

�̀



�̀



�̀



à
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Ì
h
I
X 
"
h



b
4
d,
j
�
d�
l
c



�
�
�
�
��
�
�
c

�̂
�
2
.

b
�
j
�
d�
c
�



b
l
dc
�
,
d�
4
k



b
4
l
�
d�
�
�



b
�



b
�
d�
�
,
d�
�
k



2
.
.

�
Q
2
A
]

�̂
�
2
.

b
�
j
�
d�
c
�



b
�



b
4
l
�
d�
�
�



b
l
dc
�
,
d�
4
k



b
�
d�
�
,
d�
�
k



A
�
�
	�
�
9

)
;M
&
;<
=
�

Y
;�
G

.
�
�
/

2
�
�
�
�
1
9


S
�
��
m
n
�
�
��
��

o
�̂



p
q
rs
t
u
v
w
sv
rx

y
z
{

z
rq
|v
}
s

~
�w
s�
x
�

*
%;
�
��
�

$
�

T
%;
�
=
G
X

�
W
>G

I
h
X

 
_
 
7

*
=
<
�

"
a

$
V

h
�



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

3
4


 
!
"#
 

�
5
�
5
5
�
6

�
��
�
��
�
�
�
0

�
7
8
7
9
:
/

;
<
�
<
=
;

�
	�
��
>


;
?�
@
?�
@

;
A
�
�
)

<
&A
?B

+
'
A
)
�

C
CC
"D

9
�
E
��
>
$
F�

8
�
�
�
�	
�
�	
�
�
>
;
?�
@
?�
@

;
A
�
�
)

<
&A
?B

+
'
A
)
�

C
CC
"D

1
G
?H
�
&�
I

<
&A
?B

�%

 
#
J
J

K
L

M
(
I

J
 
4

�
��
.�
�
�

�
N
�
�
>

G
A
O
%
&�
�

P
�
E
�
�N
>

8
	�
��
	�
�>
G
A
+
%
&�
�

Q
?R
I
R
B�

K
�
'
A
�
R
�
�
�
�
�

/
	�
	�
�
>

K
S
�
�
O
�

:
T

7
U
�
�
�
�>

V
�
��
�
�	

�
>

C�
R
&�
A
)
�
�

W
X
�
�
?�
@

W
%
&

Y
,
Z

?
�

[
\

 
#
 
!
L


�
�
�
�
�

Y
Z

W
X
�
�
)
L


[
�
�
�
&A
B

;
O
�
R
?A
B

?)

Y
�
C;
K
]

G
%
R
A
B

?�
R
BX
�
�
)

Y
K
�
D
C

W%
&
̂
$
F̂
K

P
V

9
_

�
7

9
7̀
7
V
a
7

b
c
a
9
P
7

�
7
8

�
�

�
c
�
:
/

P
7




 
#
 
!

G
%
R
A
B

[
X
�
�

d
J
e
]!
f
#



d
e
#
]#
#
#



d
#



d
#



g
�
h
i�
j
�






 
#
 
!

<
�
+

*
?R
'

̂
?�
I

=
k
�

d
e
3
]f
e
#



d
 
!
#
]#
#
#



d
#



d
#



g
l
�
-
ij
h
�






 
#
 
3

[
�
�
�
&A
B

;
O
�
R
?A
B

d
#



d
#



d
 
]#
m
e
]f
 
!



d
 
n
!
]#
#
J



g
�
il
�
�
ij
�
-






 
#
 
3

G
%
R
A
B

[
X
�
�

d
#



d
#



d
J
]m
#
 
] 
f
e



d
J
n
J
]3
o
!



g
5
i�
6
l
i6
�
�



�
�
�
�
��
�
�
6

�
c
�
:
/

g
�
h
-
i-
�
-



g
l
il
l
j
i�
�
�



g
l
�
�
i�
�
�



g
6
�
i�
-
�



g
�
i5
6
�
i�
�
-



:
/
/

�
7
:
9
b

�
c
�
:
/

g
�
h
-
i-
�
-



g
6
�
i�
-
�



g
l
�
�
i�
�
�



g
l
il
l
j
i�
�
�



g
�
i5
6
�
i�
�
-



9
�
�
	�
�
>

*
?R
'
?@
A
�

̂
?�
I

/
�
�
0

:
�
�
�
�
N
>


V
�
��
p
q
�
�
��
��

r
�
c



s
t
uv
w
x
y
z
vy
u{

|
}
~

}
ut
�y
�
v

�
�z
v�
{
�

+
&?
�
��
�

%
�

[
&?
�
A
I
]

�
X
BI

J
f
]

 
#
 
!

+
A
@
�

o
o

%
W

f
m



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
$

%
&
'�
(
)
�
*
��
'�

+
,
-

�
.

�
��
/�
�
��

0
	�
��
1

�
��

	�
2
�
�3

4
�
�
��

�
1

5
�
��
	�
�

�
6
�
6
6
�
7

89
�
'

!
:


 
!
"#
$

�
	�
��
;


<
=�
>
=�
>

<
?
�
�
*

@
'?
=A

,
(
?
*
�

B
BB
"C

D
�
2
��
;
%
E�

F
�
�
�
�	
�
�	
�
�
;
<
=�
>
=�
>

<
?
�
�
*

@
'?
=A

,
(
?
*
�

B
BB
"C

8
G
=H
�
'�
I

@
'?
=A

�&

 
#
$
$

J
K

L
)
I

$
 
:

�
��
/�
�
�

�
3
�
�
;

G
?
M
&
'�
�

N
�
2
�
�3
;

F
	�
��
	�
�;
G
?
,
&
'�
�

O
=P
I
P
A�

J
�
(
?
�
P
�
�
�
�
�

0
	�
	�
�
;

J
Q
�
�
M
�

4
R

S
T
�
�
�
�;

U
�
��
�
�	

�
;

=�
P
'�
?
*
�
�

V
W

X
Y
�
�
=�
>

N
U

D
Z

�
S

D
S
5
S
U
[
S

\
]
[
D
N
S

�
S
F

�
�

�
]
�
4
0

N
S




 
#
 
!

G
&
P
?
A
̂
Y
�
�

_
$̀
a!
b
#



_
$
c
$
ad
#
$



_
#



_
#



e
6
f
�
g�
f
6






 
#
 
!

@
�
,

+
=P
(

h
=�
I

i
j
�

_̀
k
ab̀
#



_
l
 
k
a 
#
!



_
#



_
#



e
�
f
6
g6
m
�






 
#
 
l

G
&
P
?
A
̂
Y
�
�

_
#



_
#



_
$
ac
 
#
ab
 
k



_
#



e
6
g7
�
�
gf
�
.



�
�
�
�
��
�
�
7

�
]
�
4
0

e
�



e
6
g7
�
�
gf
�
.



e
f
�
m
g.
�
.



e
7
�
g�
.
�



e
�
g7
�
f
g7
7
�



4
0
0

�
S
4
D
\

�
]
�
4
0

e
�



e
7
�
g�
.
�



e
f
�
m
g.
�
.



e
6
g7
�
�
gf
�
.



e
�
g7
�
f
g7
7
�



D
�
�
	�
�
;

+
=P
(
=>
?
�

h
=�
I

0
�
�
1

4
�
�
�
�
3
;


U
�
��
n
o
�
�
��
��

p
�
]



q
r
st
u
v
w
x
tw
sy

z
{
|

{
sr
}w
~
t

�
�x
t�
y
�

,
'=
�
��
�

&
�

̂
'=
�
?
I
a

�
Y
AI

$
b
a

 
#
 
!

,
?
>
�

l
c

&
X

b
d



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 
$%

&
'
(�
)
*
�
+
��
(�

,
-
.

�
/

�
��
0�
�
��

1
	�
��
2

34
�
(

5
6


 
!
"#
 
$%

7
�8
��
�
��
9
:

�
��
�
��
�
�
�
2

�
;
<
;
8
=
1

>
?
�
?
@
>

�
	�
��
A


?
(B
�
+
C�
D�
+
+
�
�

�
B
�
B
E
�
�
�
�
�

D

 
#
 
!

,
B
C�
��
�
B
�
F
�

.
G
�
()
B
H
I

8
�
J
��
A
&
D�

<
�
�
�
�	
�
�	
�
�
A
K
H
�
�
C�
E

�
'

C
�
+
L
�
F
�M

�
B
C�
�B
C�

B
�
�

(
�
L
B
C(

�
)
�

C
�
N(
B
+
�(
H
F
�H
(�

&
OP
?
Q

)
B
+

L
H
(F
)
B
+
�
�

*
C�
)

N
�
�
�
(B
I

B
+
+
C+
�B
�
F
�
M

C�
F
IH
�
C�
E

(
B
CI

F
B
(+
M

R
(C
�
E
�
+
M

�(
B
F
S
M

'
G
�
()
�
B
�



*
C(
�
M

+
�B
�C
'
�
+

B
�
�

+
CE
�
B
I

+
T
+
��
�
+

�
'

B
+
+
H
(�

(
�
ICB
R
I�

'
L
�
(B
�C
'
�

�
'

�
)
�

�
�
�

'
N

�)
�
C(

(
�
+
L
�
F
�C
G
�

+
�
(G
CF
�

I
CG
�
+
$

�
��
0�
�
�

�
U
�
�
A

4
B
(C
'
H
+

V
�
J
�
�U
A

<
	�
��
	�
�A
W
B
-
'
(�
�

?
(B
�
+
C�

"

-
(�
G
�
�
�B
�C
G
�

,
B
C�
��
�
B
�
F
�


&
'
�

W
'
F
B
�C
'
�

>
L
�
F
CN
CF

1
	�
	�
�
A

X
Y
�
�
L
�

=
Z

;
[
�
�
�
�A

7
�
��
�
�	

�
A

O�
F
(�
B
+
�
�

N
H
�
�
C�
E

�
H
�

�
'

 
#
 
!

+
L
IC�

I
�
��
�
(

V
7

8
\

�
;

8
;
]
;
7̂
;

_̀

8̂
V
;

�
;
<

�
�

�̀
�
=
1

V
;




 
#
 
!

K
?
�

%
a
#
b

P
)
CF
B
E
'

@
c
�

d
#



d
#



d
e
a
M%
#
#
M#
#
#



d
#



f
:
9
g/
�
�
g�
�
�






 
#
 
!

W
'
F
B
I

K
H
�
�

d
#



d
#



d
a
Ma
b
%
M#
#
#



d
#



f
9
g9
�
/
g�
�
�



�
�
�
�
��
�
�
h

�̀
�
=
1

f
�



f
:
i
gh
�
/
g�
�
�



f
�



f
�



f
:
i
gh
�
/
g�
�
�



=
1
1

�
;
=
8
_

�̀
�
=
1

f
�



f
�



f
�



f
:
i
gh
�
/
g�
�
�



f
:
i
gh
�
/
g�
�
�



8
�
�
	�
�
A

&
OP
?
Q

1
�
�
2

=
�
�
�
�
U
A


7
�
��
j
k
�
�
��
��

l
�̀



�
��

	�
J
�
�U

=
�
�
��

�
2

]
�
��
	�
�

7
�8
��
�
��
9
:

34
�
(

%
6


 
!
"#
#

�
	�
��
A


?
(B
�
+
C�
D�
+
+
�
�

�
B
�
B
E
�
�
�
�
�

D

 
#
 
!

,
B
C�
��
�
B
�
F
�

.
G
�
()
B
H
I

8
�
J
��
A
&
D�

<
�
�
�
�	
�
�	
�
�
A
K
H
�
�
C�
E

�
'

C
�
+
L
�
F
�M

�
B
C�
�B
C�

B
�
�

(
�
L
B
C(

�
)
�

C
�
N(
B
+
�(
H
F
�H
(�

&
OP
?
Q

)
B
+

L
H
(F
)
B
+
�
�

*
C�
)

N
�
�
�
(B
I

B
+
+
C+
�B
�
F
�
M

C�
F
IH
�
C�
E

(
B
CI

F
B
(+
M

R
(C
�
E
�
+
M

�(
B
F
S
M

'
G
�
()
�
B
�



*
C(
�
M

+
�B
�C
'
�
+

B
�
�

+
CE
�
B
I

+
T
+
��
�
+

�
'

B
+
+
H
(�

(
�
ICB
R
I�

'
L
�
(B
�C
'
�

�
'

�
)
�

�
�
�

'
N

�)
�
C(

(
�
+
L
�
F
�C
G
�

+
�
(G
CF
�

I
CG
�
+
$

�
��
0�
�
�

�
U
�
�
A

4
B
(C
'
H
+

V
�
J
�
�U
A

<
	�
��
	�
�A
W
B
-
'
(�
�

?
(B
�
+
C�

"

-
(�
G
�
�
�B
�C
G
�

,
B
C�
��
�
B
�
F
�


&
'
�

W
'
F
B
�C
'
�

>
L
�
F
CN
CF

1
	�
	�
�
A

X
Y
�
�
L
�

=
Z

;
[
�
�
�
�A

7
�
��
�
�	

�
A

�
�
�
�
�

?
(B
�
+
C�

-
('
m�
F
�

OQ

�
H
�
R
�
(

N(
'
�

>
?
O-
$

V
7

8
\

�
;

8
;
]
;
7̂
;

_̀

8̂
V
;

�
;
<

�
�

�̀
�
=
1

V
;




 
#
 
!

K
?
�

%
a
#
b

P
)
CF
B
E
'

@
c
�

d
#



d
#



d
%
M%
n
n
Mb
a
n



d
#



f
/
g/
h
h
g�
9
h






 
#
 
!

W
'
F
B
I

K
H
�
�

d
#



d
#



d
e
Ma
o
b
Me
n
%



d
#



f
:
g9
p
�
g:
h
/



�
�
�
�
��
�
�
h

�̀
�
=
1

f
�



f
i
gp
h
/
gp
�
9



f
�



f
�



f
i
gp
h
/
gp
�
9



=
1
1

�
;
=
8
_

�̀
�
=
1

f
�



f
�



f
�



f
i
gp
h
/
gp
�
9



f
i
gp
h
/
gp
�
9



8
�
�
	�
�
A

&
OP
?
Q

1
�
�
2

=
�
�
�
�
U
A


7
�
��
j
k
�
�
��
��

l
�̀



q
r
st
u
v
w
x
tw
sy

z
{
|

{
sr
}w
~
t

�
�x
t�
y
�

-
(C
�
��
�

'
�

K
(C
�
B
T
M

�
H
IT

e
o
M

 
#
 
!

-
B
E
�

b
o

'
N

o
a



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 
$%

&
'
(�
)
*
�
+
��
(�

,
-
.

�
/

�
��
0�
�
��

1
	�
��
2

34
�
(

5
6


 
!
"#
 
$%

7
�8
�
9
�
�
�
�
:
;
;

7
�
<

�
��
0�
�
�

�
=
>
=
8
?
1

@
A
�
A
B
@

�
	�
��
C


,
D
E

F
G
HI*
G
J

K
�
L
('
M
�
�
�
�
�

8
�
N
��
C
&
O�

>
�
�
�
�	
�
�	
�
�
C
P
G
L
H�
G
I

(G
HI

IH�
�

H
�
L
('
M
�
�
�
�
�+

*
H�
)
H�

�
)
�

,
D
E

Q
'
((
H�
'
($

�
��
0�
�
�

�
R
�
�
C

4
G
(H
'
S
+

9
�
N
�
�R
C

>
	�
��
	�
�C
T
G
-
'
(�
�

A
(G
�
+
H�

"

P
G
L
H�
G
I


4
G
(H
'
S
+

T
'
Q
G
�H
'
�
+

1
	�
	�
�
C

D
U
�
�
L
�

?
V

=
W
�
�
�
�C

7
�
��
�
�	

�
C

P
G
L
H�
G
I

(G
HI

IH�
�

H
�
L
('
M
�
�
�
�
�+

*
H�
)
H�

�
)
�

,
D
E

Q
'
((
H�
'
($

9
7

8
X

�
=

8
=
Y
=
7
Z
=

[
\
Z
8
9
=

�
=
>

�
�

�
\
�
?
1

9
=




 
#
 
!

]
A
�

%̂
_̂

@
�

'̀

a
'
'
�

F
�
L
G
H(

b
#



b
#



b
_
c!
#
#
c#
#
#



b
#



d
�
e�
�
�
e�
�
�






 
#
 
!

T
'
Q
G
I

]
S
�
�

b
#



b
#



b
5
cf
%
#
c#
#
#



b
#



d
g
eh
/
�
e�
�
�






 
#
 
%

]
A
�

%̂
_̂

@
�

'̀

a
'
'
�

F
�
L
G
H(

b
#



b
#



b
_
c!
#
#
c#
#
#



b
#



d
�
e�
�
�
e�
�
�






 
#
 
%

T
'
Q
G
I

]
S
�
�

b
#



b
#



b
5
cf
%
#
c#
#
#



b
#



d
g
eh
/
�
e�
�
�



]
A
�

%̂
_̂

@
�

'̀

a
'
'
�

F
�
L
G
H(

b
#



b
#



b
_
c!
#
#
c#
#
#



b
#



d
�
e�
�
�
e�
�
�






 
#
 
i

T
'
Q
G
I

]
S
�
�




 
#
 
i

b
#



b
#



b
5
cf
%
#
c#
#
#



b
#



d
g
eh
/
�
e�
�
�



�
�
�
�
��
�
�
h

�
\
�
?
1

d
�



d
�
�
e�
/
�
e�
�
�



d
�



d
�



d
�
�
e�
/
�
e�
�
�



?
1
1

�
=
?
8
[

�
\
�
?
1

d
�



d
�



d
�



d
�
�
e�
/
�
e�
�
�



d
�
�
e�
/
�
e�
�
�



8
�
�
	�
�
C

&
KP
A
E

1
�
�
2

?
�
�
�
�
R
C


7
�
��
j
<
�
�
��
��

k
�
\



l
m
no
p
q
r
s
or
nt

u
v
w

v
nm
xr
y
o

z
{s
o{
t
|

-
(H
�
��
�

'
�

]
(H
�
G
J
c

}
S
IJ

5
~
c

 
#
 
!

-
G
�
�

f
#

'̀

~̂



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

3
4


 
!
"#
 

�
�
�
�
�
-
�

5
�
6

�
��
.�
�
�

�
7
8
7
9
:
/

;
<
�
<
=
;

�
	�
��
>


*
?
&@
A
�
��
�

B
&�
�
�
(
?
C

<
&?
DEF

*
DG
'
DH
?
�

I
%
&�
D%
�

*
J 
3
3
3
K
L

9
�
M
��
>
$
N�

8
�
�
�
�	
�
�	
�
�
>
<
%

G
%
�
)
�&
A
G
�

#
OP

�
D

%
Q

�&
?
DE

?
E%
�
H

B
&?
�
�

R
�
?
G
'

S
�

Q
&%
�

J
$
N*
J

)
�?
��

E
D�
�

�
%

�
'
�

G
A
&&
�
�
�

�&
?
DE

�
�
�

?
�

�'
�

�
�
�&
?
T
N&
%
?
�

G
&%
)
)
D�
H
O


*
J

I
&%
U�
G
�

V
*
J 
3
3
3
K
L

�
��
.�
�
�

�
W
�
�
>

X
?
I
%
&�
�

Y
�
M
�
�W
>

8
	�
��
	�
�>
X
?
+
%
&�
�

R
DG
C
G
E�

Z
�
'
?
�
G
�
�
�
�
�

/
	�
	�
�
>

Z
[
�
�
I
�

:
\

7
]
�
�
�
�>

5
�
��
�
�	

�
>

$
�
(

+
&%
U�
G
�O

Y
5

9̂
�
7

9
7
_
7
5̀
7

a
b̀
9
Y
7

�
7
8

�
�

�
b
�
:
/

Y
7




 
#
 
K

c
�
�
�
&?
E

;
I
�
G
D?
E

d
3
#
#
e#
#
#



d
#



d
P
L
f
eK
 
3



d
3
#
 
eK
!
!



g
h
i�
�
j
i�
j
-






 
#
 
K

X
%
G
?
E

c
A
�
�

d
f
#
e#
#
#



d
#



d
3
K
k
eL
!
K



d
3
P
eL
K
 



g
�
�
l
i�
m
�



�
�
�
�
��
�
�
l

�
b
�
:
/

g
h
�
h
i�
m
j



g
h
i�
n
n
i�
j
j



g
�



g
h
n
�
i�
�
�



g
h
i�
l
�
i-
j
�



:
/
/

�
7
:
9
a

�
b
�
:
/

g
h
�
h
i�
m
j



g
h
n
�
i�
�
�



g
�



g
h
i�
n
n
i�
j
j



g
h
i�
l
�
i-
j
�



9
�
�
	�
�
>

$
JS
+
o

/
�
�
0

:
�
�
�
�
W
>


5
�
��
p
6
�
�
��
��

q
�
b



r
s
tu
v
w
x
y
ux
tz

{
|
}

|
ts
~x
�
u

�
�y
u�
z
�

+
&D
�
��
�

%
�

c
&D
�
?
C
e

�
A
EC

3
k
e

 
#
 
!

+
?
H
�

P
3

%
Q

k
f



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

 
3


 
!
"#
 

�
�
�
4
�
5
6

�
��
�
��
�
�
�
0

�
7
8
7
9
:
/

;
<
�
<
=
;

�
	�
��
>


?
%
@
�
�A
(
B�
�

C
&B
�
D
�

E
�
)
F
�
G
�B
%
�

9
�
H
��
>
$
I�

8
�
�
�
�	
�
�	
�
�
>
?
%
@
�
�A
(
B�
�

C
&B
�
D
�

E
�
)
F
�
G
�B
%
�

J

E
�
K
�
�
�%
&A

L
%
&

 
#
 
!
" 
#
 
M

�
��
.�
�
�

�
N
�
�
>

+
%
&�
�
&

O
�
H
�
�N
>

8
	�
��
	�
�>
P
Q
+
%
&�
�

C
&B
�
D
�

"

,
�'
�
&

/
	�
	�
�
>

R
S
�
�
F
�

:
T

7
U
�
�
�
�>

V
�
��
�
�	

�
>

�
�
W@
)
�B
�
D

L
@
�
�
B�
D

Q
�
%
@
�
�)

F
�
&

LB
)
G
Q
X

A
�
Q
&Y

O
V

9
Z

�
7

9
7
[
7
V
\
7

]̂
\
9
O
7

�
7
8

�
�

�̂
�
:
/

O
7




 
#
 
!

P
%
G
Q
X

C
&B
�
D
�

_̀
M̀
ab
c
#



_
#



_
#



_
#



d
4
�
4
e5
f
�






 
#
 
!

P
%
G
Q
X

g
@
�
�

_
!
 
ah
i
b



_
#



_
#



_
#



d
�
�
e6
-
5






 
#
 
i

P
%
G
Q
X

C
&B
�
D
�

_̀
c
ab
b
!



_
#



_
#



_
#



d
4
f
e5
5
�






 
#
 
i

P
%
G
Q
X

g
@
�
�

_
c
a!
M̀



_
#



_
#



_
#



d
f
e�
�
4



P
%
G
Q
X

C
&B
�
D
�

_̀
j
!
ah
b
c



_
#



_
#



_
#



d
4
k
�
e6
5
f






 
#
 
j

P
%
G
Q
X

g
@
�
�




 
#
 
j

_
!̀
a 
!
j



_
#



_
#



_
#



d
�
4
e�
�
k



_
c
!
aj
b
 



_
#



_
#



_
#



d
f
�
ek
5
�






 
#
 
M

P
%
G
Q
X

C
&B
�
D
�

_
b
aj
M
#



_
#



_
#



_
#



d
5
ek
�
�






 
#
 
M

P
%
G
Q
X

g
@
�
�

�
�
�
�
��
�
�
5

�̂
�
:
/

d
�



d
�



d
�



d
�
5
4
e�
�
�



d
�
5
4
e�
�
�



:
/
/

�
7
:
9
]

�̂
�
:
/

d
�



d
�
5
4
e�
�
�



d
�



d
�



d
�
5
4
e�
�
�



9
�
�
	�
�
>

+
%
&�
�
&

?
%
@
�
�A

/
�
�
0

:
�
�
�
�
N
>


V
�
��
l
m
�
�
��
��

n
�̂



o
p
qr
s
t
u
v
ru
qw

x
y
z

y
qp
{u
|
r

}
~v
r~
w
�

+
&B
�
��
�

%
�

g
&B
�
Q
A
a

�
@
XA

̀
h
a

 
#
 
!

+
Q
D
�

b
 

%
L

h
c



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
$

%
&
'�
(
)
�
*
��
'�

+
,
-

�
.

�
��
/�
�
��

0
	�
��
1

�
��

	�
2
�
�3

4
�
�
��

�
1

5
�
��
	�
�

�
�
�
6
�
7
8

9:
�
'

$
;


 
!
"#
$

�
	�
��
<


�
�
�
�
��
�
�	


��
�
	
�


��
�
�
�


�
��
�
�

�
�
�
��
�
�
��

�
�
�
�
� 
!
� 
�
"
�
�
�
�
�
��
�
�	


��
�
	
�


��
�
�
�


�
��
�
�
�#
��
�
$


�
��
�
�%
�
�
&
'
&
(
)&
'
&
*

+
��
,�
�
��
-
.
!
�
�

/
�
�




0
�
�
"
�.
�

�
 �
��
 �
��
1
2
/
�
�



�
�
	
�


�)
�3
�4




5
 6
 �
�
�

7
8


9
�
�

:
;
�<
=
�
6
!
��

>
?
��
?
� 
@
�
�

�
�
	
�


��
�
�
�


�
��
�
�
�
�%
�
�
&
'
&
(
)&
'
&
*

0
>

�
A

+
<

�
<
B
<
>
C
<
�D
E
C
�
0
<

F
<
�
�F
G

-
E
-
:
5

0
<

��
&
'
&
(

1
�
�
2
H�
�
�
	
�



I
J
*
J
KL
M
'
�

I
'
�

I
'
�

I
'
�

N
O
P
O
QR
S
T
�

��
&
'
&
(

1
�
�
2
H�
U
�
�
	

I
(
&
KV
W
L
�

I
'
�

I
'
�

I
'
�

N
X
Y
QZ
[
R
�

��
&
'
&
W

1
�
�
2
H�
�
�
	
�



I
&
*
K'
'
\
�

I
'
�

I
'
�

I
'
�

N
Y
P
QT
T
]
�

��
&
'
&
W

1
�
�
2
H�
U
�
�
	

I
\
K*
W
'
�

I
'
�

I
'
�

I
'
�

N
]
QP
[
T
�

1
�
�
2
H�
�
�
	
�



I
W
KW
'
'
�

I
'
�

I
'
�

I
'
�

N
[
Q[
T
T
�

��
&
'
&
\

1
�
�
2
H�
U
�
�
	

��
&
'
&
\

I
J
KM
*
W
�

I
'
�

I
'
�

I
'
�

N
O
QS
P
[
�

I
L
KV
'
W
�

I
'
�

I
'
�

I
'
�

N
R
QZ
T
[
�

��
&
'
&
*

1
�
�
2
H�
�
�
	
�



I
&
K&
&
\
�

I
'
�

I
'
�

I
'
�

N
Y
QY
Y
]
�

��
&
'
&
*

1
�
�
2
H�
U
�
�
	

Y
T
Y
X̂
Y
T
Y
R
�-
E
-
:
5

N
T
�

N
T
�

N
T
�

N
Y
]
]
Q[
[
T
�

N
Y
]
]
Q[
[
T
�

:
5
5
�G
<
:
�
D
�-
E
-
:
5

N
T
�

N
Y
]
]
Q[
[
T
�

N
T
�

N
T
�

N
Y
]
]
Q[
[
T
�

�
�
_
 �
"
�

/
�
�


�
�
�
�
�
��

5
�
?̀
�:
_
�
"
�
.
�

�>
�
��
a
b
�
�
��
�"
�c
+
E
�

d
e
fg
h
i
j
k
gj
fl
�m
n
o
�n
fe
pj
q
g�
r
sk
gs
l
t

/
�
�
�

	
��
�
�U
�
	
2
�
K�
u
�
H�
�J
V
K�
&
'
&
(

/
2
�


�L
M
��
%�
V
M



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

3
4


 
!
"#
 

�
�
�
5
6
�
7

8
�
9

�
��
.�
�
�

�
:
;
:
<
=
/

>
?
�
?
@
>

�
	�
��
A


B
&C
�
D
�

E
�
F
GH
I
�
�
�
�
�

J
E

K
 
L

M
�
)
�

%
N
�
&

B
&�
O
P%
D
H
G

Q
C�
I
'

<
�
R
��
A
$
S�

;
�
�
�
�	
�
�	
�
�
A
J
E

K
 
L

M
�
)
�

%
N
�
&

B
&�
O
P%
D
H
G

Q
C�
I
'

1
T
U
)
�

�
%
&�
'

%
P

�'
�

V
H
�
W
H
W
�
�

E
CN
�
&4

�
��
.�
�
�

�
X
�
�
A

+
%
&�
�
&

Y
�
R
�
�X
A

;
	�
��
	�
�A
Z
H
+
%
&�
�

B
&C
�
D
�

E
�
F
GH
I
�
�
�
�
� /
	�
	�
�
A

[
\
�
�
F
�

=
]

:̂
�
�
�
�A

8
�
��
�
�	

�
A

$
�
(

+
&%
_�
I
�

Y
8

<̀
�
:

<
:
a
:
8
b
:

c
d
b
<
Y
:

�
:
;

�
�

�
d
�
=
/

Y
:




 
#
 
!

Z
%
I
H
G

e
U
�
�

f
!
L
#
g#
#
#



f
#



f
#



f
#



h
�
-
�
i�
�
�






 
#
 
L

Z
%
I
H
G

e
U
�
�

f
#



f
L
#
g#
#
#



f
#



f
#



h
-
�
i�
�
�




j
 
#
 
k

B
�
O
%
�
�

f
#



f
#



f
3
gl
 
#
g#
#
#



f
 
K
#
g#
#
#



h
5
im
7
�
i�
�
�



�
�
�
�
��
�
�
7

�
d
�
=
/

h
�



h
�



h
-
�
i�
�
�



h
�
-
�
i�
�
�



h
-
�
�
i�
�
�



=
/
/

�
:
=
<
c

�
d
�
=
/

h
�
6
�
i�
�
�



h
�
-
�
i�
�
�



h
-
�
i�
�
�



h
5
i�
�
�
i�
�
�



h
�
i�
7
�
i�
�
�



<
�
�
	�
�
A

+
%
&�
�
&

J
%
U
�
�O

/
�
�
0

=
�
�
�
�
X
A


8
�
��
n
9
�
�
��
��

o
�
d



12
�
&

3
4


 
!
"#
 
pL

�
�
�
5
6
�
m

8
�
9

�
��
.�
�
�

�
:
;
:
<
=
/

>
?
�
?
@
>

�
	�
��
A


B
&C
�
D
�

E
�
F
GH
I
�
�
�
�
�

B
&C
�
D
�

K
!
"#
#
#
3
 

<
�
R
��
A
$
S�

;
�
�
�
�	
�
�	
�
�
A
+
%
&�
�
&

B
&C
�
D
�

K
!
"#
#
#
3
 

"

J
E

q
#
#

>
%
U
�'

%
N
�
&

J
&%
%
W
�
�

J
&�
�
W

"

H
F
F
&%
\
C�
H
��
GO

q
p 
L

�
CG�
)

�
H
)
�

%
P

>
E

!
r

�
��
.�
�
�

�
X
�
�
A

+
%
&�
�
&

Y
�
R
�
�X
A

;
	�
��
	�
�A
Z
H
+
%
&�
�

B
&C
�
D
�

E
�
F
GH
I
�
�
�
�
� /
	�
	�
�
A

[
\
�
�
F
�

=
]

:̂
�
�
�
�A

8
�
��
�
�	

�
A

$
�
(

+
&%
_�
I
�

Y
8

<̀
�
:

<
:
a
:
8
b
:

c
d
b
<
Y
:

�
:
;

�
�

�
d
�
=
/

Y
:




 
#
 
!

Z
%
I
H
G

e
U
�
�

f
!
#
#
g#
#
#



f
#



f
#



f
#



h
�
�
�
i�
�
�






 
#
 
L

Z
%
I
H
G

e
U
�
�

f
#



f
 
L
g#
#
#



f
#



f
#



h
�
-
i�
�
�




j
 
#
 
k

B
�
O
%
�
�

f
#



f
#



f
3
g!
k
#
g#
#
#



f
 
 
 
g#
#
#



h
5
i�
�
�
i�
�
�



�
�
�
�
��
�
�
7

�
d
�
=
/

h
�



h
�



h
�
-
i�
�
�



h
�
�
�
i�
�
�



h
�
�
-
i�
�
�



=
/
/

�
:
=
<
c

�
d
�
=
/

h
�
�
�
i�
�
�



h
�
�
�
i�
�
�



h
�
-
i�
�
�



h
5
i�
7
�
i�
�
�



h
�
i5
�
�
i�
�
�



<
�
�
	�
�
A

+
%
&�
�
&

J
%
U
�
�O

/
�
�
0

=
�
�
�
�
X
A


8
�
��
n
9
�
�
��
��

o
�
d



s
t
uv
w
x
y
z
vy
u{

|
}
~

}
ut
�y
�
v

�
�z
v�
{
�

+
&C
�
��
�

%
�

e
&C
�
H
O
g

T
U
GO

3
r
g

 
#
 
!

+
H
D
�

k
!

%
P

r
q



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

3
4


 
!
"#
 

�
5
�
6
6
7
7

8
�
9

�
��
.�
�
�

/
:
;
<
/

=
>
�
>
?
=

�
	�
��
@


A
BCC
%
(
D
&�
�
E

F
%
G
�

H
I
��
�
)
B%
�
J

+
'
G
)
�

 

K
�
L
��
@
$
M�

N
�
�
�
�	
�
�	
�
�
@
A
BCC
%
(
D
&�
�
E

F
%
G
�

�
I
��
�
)
B%
�
J

+
'
G
)
�

 
J

O&
%
�

P
F

Q
R
#

A

�
%

3
J 
#
#
S
�
%
&�
'

%
O

=
F

3
T
#

�
��
.�
�
�

�
U
�
�
@

+
%
&�
�
&

;
�
L
�
�U
@

N
	�
��
	�
�@
V
G
+
%
&�
�

W
&B
�
X
�

"

,
�'
�
&

/
	�
	�
�
@

$
%
�
"H
I
�
�
Y
�

<
Z

[
\
�
�
�
�@

8
�
��
�
�	

�
@

A
BCC
%
(
D
&�
�
E

F
%
G
�

�
I
��
�
)
B%
�
J

+
'
G
)
�

 
J

O&
%
�

P
F

Q
R
#

A

�
%

3
J 
#
#
S
�
%
&�
'

%
O

=
F

3
T
#

;
8

K
]

�
[

K
[̂
[
8
_
[

̀
:
_
K
;
[

�
[
N

�
�

�
:
�
<
/

;
[




 
#
 
!

V
%
D
G
C

a
b
�
�

c
3
J!
d
d
J#
e
#



c
#



c
#



c
#



f
6
g�
�
�
g�
h
�






 
#
 
R

V
%
D
G
C

a
b
�
�

c
#



c
T
#
#
J#
#
#



c
#



c
#



f
5
�
�
g�
�
�






 
#
 
i

V
%
D
G
C

a
b
�
�

c
#



c
#



c
3
T
JR
e
#
J#
#
#



c
#



f
6
5
g-
h
�
g�
�
�



�
�
�
�
��
�
�
7

�
:
�
<
/

f
�



f
6
5
g-
h
�
g�
�
�



f
5
�
�
g�
�
�



f
6
g�
�
�
g�
h
�



f
6
-
g5
j
�
g�
h
�



<
/
/

�
[
<
K̀

�
:
�
<
/

f
�



f
6
g�
�
�
g�
h
�



f
5
�
�
g�
�
�



f
6
5
g-
h
�
g�
�
�



f
6
-
g5
j
�
g�
h
�



K
�
�
	�
�
@

+
%
&�
�
&

P
%
b
�
�k

/
�
�
0

<
�
�
�
�
U
@


8
�
��
l
9
�
�
��
��

m
�
:



n
o
pq
r
s
t
u
qt
pv

w
x
y

x
po
zt
{
q

|
}u
q}
v
~

+
&B
�
��
�

%
�

a
&B
�
G
k
J

�
b
Ck

3
e
J

 
#
 
!

+
G
X
�

i
R

%
O

e
T



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
!
"#
 

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

12
�
&

3
3
4


 
!
"#
 

5
5
�
6
�
7
�

�
��
�
��
�
�
�
0

�
8
9
8
:
;
/

<
=
�
=
>
<

�
	�
��
?


@
A
B
CD�
E

%
F

+
CB
G
�

H

�
�
�
�
�

=
&B
I
�
C

J
B
�
�
)

B
�

K
�
�
�
�
�
E

�
I
�

1
+
'
B
)
�

!
4

:
�
L
��
?
$
H�

9
�
�
�
�	
�
�	
�
�
?
K
�
�
�
�
�
E

�
I
�

B
�

D�
��
&)
�
G
�D
%
�

(
D�
'

M
A
�
G
�D
%
�

�
I
�
N

O
%
D�
O

<
%
A
�'

�
'
&%
A
O
'

�
%

P
Q
�'

<
�

B
�
�

�
'
�
�

<
%
A
�'

�
%

>
<

R
#
S

=
'
�

B
�
�
�
�

C
B
�
�
)

(
DCC

G
%
�
�
�
G
�

K
�
�
�
�
�
E



�
I
�

�
%

>
<

R
#

B
�
�

G
&�
B
��

B

)
B
F�
&

&%
B
�
(
B
E

F
%
&

�
&D
I
�
&)

B
�
�

T
�
�
�
)
�&
DB
�
)
S

�
��
.�
�
�

�
U
�
�
?

J
B
V
�

W
�
L
�
�U
?

9
	�
��
	�
�?
J
B
+
%
&�
�

X
Y
D)
�D
�
O

Z
%
B
�
(
B
E

[
B
T
B
G
D�
E

\
�
T
&%
I
�
�
�
�


]
&%
�

M
A
�
G
�D
%
�

�
I
�

�
%

>
<

R
#

%
F
̂
D)
�B
�
G
�

1
�
DC�
4

#
S_
R

/
	�
	�
�
?

$
%
�
"X
Y
�
�
T
�

;̀

8
a
�
�
�
�?

b
�
��
�
�	

�
?

[
B
&&
E

T
&%
c�
G
�

D�
�%

 
#
 
!
" 
#
 
_

=
\+
N

�
%
I
�

+
X

F
A
�
�
D�
O

�
%

]
d

 
e

W
b

:
f

�
8

:
8
g
8
b
h
8

i
j
h
:
W
8

�
8
9

�
�

�
j
�
;
/

W
8




 
#
 
e

J
%
G
B
C

]
A
�
�

k
#



k
R
N!
3
#
Ne
#
#



k
#



k
#



l
6
m�
5
�
m-
�
�






 
#
 
e

<
=
n
o

[
'
DG
B
O
%

>
p
�

k
#



k
_
q
Ne
#
#



k
#



k
#



l
r
s
m-
�
�






 
#
 
_

J
%
G
B
C

]
A
�
�

k
#



k
#



k
P
NQ
#
q
N#
#
#



k
#



l
7
m�
�
s
m�
�
�




t
 
#
 
!

+
&D
%
&

k
e
!
_
NP
P
!



k
#



k
#



k
#



l
-
�
r
m7
7
�



�
�
�
�
��
�
�
r

�
j
�
;
/

l
�



l
7
m�
�
s
m�
�
�



l
6
m-
�
�
m�
�
�



l
�



l
5
�
m�
�
s
m�
�
�



;
/
/

�
8
;
:
i

�
j
�
;
/

l
�



l
-
�
r
m7
7
�



l
6
m-
�
�
m�
�
�



l
7
m�
�
s
m�
�
�



l
5
�
m�
-
�
m7
7
�



:
�
�
	�
�
?

<
G
'
�
&�
&I
DCC
�

/
�
�
0

;
�
�
�
�
U
?


b
�
��
u
v
�
�
��
��

w
�
j



x
y
z{
|
}
~
�
{~
z�

�
�
�

�
zy
�~
�
{

�
��
{�
�
�

+
&D
�
��
�

%
�

]
&D
�
B
E
N

M
A
CE

3
q
N

 
#
 
!

+
B
O
�

_
P

%
F

q
R



�
��
�
�
�
�
��
�
�	
�
�

�
�
�
��

�
�
�
�
�

�
��
�
��
�

�
	�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�

 
 
!"
#

$
%
&�
'
(
�
)
��
&�

*
+
,

�
-

�
��
.�
�
��

/
	�
��
0

�
��

	�
1
�
�2

3
�
�
��

�
0

4
�
��
	�
�

5
5
�
6
�
7
�

89
�
&

:
;
<


 
 
!"
#

�
	�
��
=


>
?
@
AB�
C

%
D

+
A@
E
�

F

�
�
�
�
�

G
&@
H
�
A

I
@
�
�
)

@
�

J
�
�
�
�
�
C

�
H
�

8
+
'
@
)
�

K
<

L
�
1
��
=
$
F�

M
�
�
�
�	
�
�	
�
�
=
J
�
�
�
�
�
C

�
H
�

@
�

B�
��
&)
�
E
�B
%
�

(
B�
'

N
?
�
E
�B
%
�

�
H
�
O

P
%
B�
P

Q
%
?
�'

�
'
&%
?
P
'

�
%

"
R
�'

Q
�

@
�
�

�
'
�
�

Q
%
?
�'

�
%

S
Q

T
;
U

G
'
�

@
�
�
�
�

A
@
�
�
)

(
BAA

E
%
�
�
�
E
�

J
�
�
�
�
�
C



�
H
�

�
%

S
Q

T
;

@
�
�

E
&�
@
��

@

)
@
D�
&

&%
@
�
(
@
C

D
%
&

�
&B
H
�
&)

@
�
�

V
�
�
�
)
�&
B@
�
)
U

�
��
.�
�
�

�
2
�
�
=

I
@
W
�

X
�
1
�
�2
=

M
	�
��
	�
�=
I
@
+
%
&�
�

Y
Z
B)
�B
�
P

[
%
@
�
(
@
C

\
@
V
@
E
B�
C

]
�
V
&%
H
�
�
�
�


̂
&%
�

N
?
�
E
�B
%
�

�
H
�

�
%

S
Q

T
;

%
D

_
B)
�@
�
E
�

8
�
BA�
<

;
Ù
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