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Your name: __________________________________________ 
 

Exam — H02C5A Object Oriented Programming 
 

Prof. Bart Jacobs 
10 June 2020, 08:00-11:00, room ON1.04.28 

 
Question 1: Fill in the blanks. 
 
A decomposition of a software system is modular if each module can be _______________, 

_______________, _______________, and _______________ independently from and in 

parallel with the other modules. 

The main approach for managing the complexity of developing software systems is by 

achieving modularity through _______________. This means the system is split into a 

_______________ module that implements the system’s functionality in a programming 

language extended with additional _______________ (this approach is called 

_______________ _______________) or additional _______________ (this approach is 

called _______________ _______________), and a module that implements the 

_______________ using the constructs of the base programming language. 

This approach works best if the _______________ is documented sufficiently 

_______________ and _______________. 

_______________ _______________ can further be categorized as _______________ if an 

object’s _______________ _______________ is fixed at construction time, or 

_______________ if it can change during the object’s lifetime. 

Formal class documentation includes public _______________ which define the valid 

_______________ _______________ of an instance and private _______________ which 

define the valid _______________ of an instance. Constructors and methods are documented 

mainly using _______________ which specify results and side-effects, and 
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_______________ (in case of contractual programming) or _______________ (in case of 

defensive programming). 

Multi-object abstractions typically involve _______________ associations, whose 

_______________ must be preserved at all times. This means that if according to an object 

o1’s representation, o1 is associated with an object o2, then 

_________________________________________________________________________ 

_________________________________________________________________________. 

_______________ means that classes can be declared as _______________ of other classes. 

In that case, instances of the _______________ are also considered to be instances of the 

_______________. A class that only serves as a generalization of other classes and that is not 

intended to be instantiated directly is called a/an _______________ class. 

A _______________ variable is one that can refer to objects of different _______________. 

Java’s ______________________________ allows a field access or a method call only if the 

target expression’s _______________ declares or inherits the field or method. Programmers 

can work around this by using _______________. These check an object’s class at 

_______________; if the check fails, it is reported as a/an _______________. 

If a class declares a method whose name and number of types of parameters match a method 

of the _______________, then this method is said to _______________ the other one. A 

method that only serves to be _______________ can be declared _______________; for such 

methods, you do not need to provide a/an _______________. 

There are two kinds of method binding: in case of _______________ binding, the method to 

be executed is determined at _______________  based on the _______________ of the target 

expression of the call; in case of _______________ binding, the method to be executed is 

determined at _______________  based on the _______________ of the target expression of 

the call. 
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Question 2: Programming Task: Networks 
 
We want to extend DrawIt with the ability to draw networks. A network 
(pictured to the right) consists of a number of nodes and a number of links 
connecting two nodes. We say two nodes are neighbors if they are connected 
by a link. There is at most one link between any two nodes. 
 
Q2.1. Develop a class (= write down the Java code for a class on blank paper) such that each 
instance represents a node in a network. Allow clients to retrieve the set of neighbors of a 
node, to link a node to another node, and to remove the link between two given nodes. 
 
Note: a node’s set of neighbors is the only property you need to store. Of course, to be able to 
draw a network, each node’s position in the drawing is needed; however, this is outside the 
scope of this exam. 
 
Make sure your abstraction is properly encapsulated. Include full formal public and internal 
documentation. (You need not write any informal documentation.) Deal with illegal cases of 
adding a link defensively; deal with illegal cases of removing a link contractually. 
 
In formal documentation, you can express the set 𝑠 ∪ {𝑒} as LogicalSet.plus(s, e) and the 
set 𝑠 ∖ {𝑒} as LogicalSet.minus(s, e). 
 
Q2.2. Write a test suite for testing your abstraction. You need not test illegal cases. Make sure 
every statement of your abstraction is tested, except for statements that run only in illegal 
cases. 
 
It is generally recommended to split a test suite into multiple test methods. However, for 
simplicity, we here ask that you fully test your abstraction using a single test method. It is 
sufficient to write down the body of your single test method. 
 
Question 3: Programming Task: Network Node Appearances 
 
We want DrawIt users to be able to assign different appearances to different nodes of a 
network. We want DrawIt to support square node appearances and circular node appearances. 
Each node appearance specifies a color for the node (represented as a java.awt.Color object). 
A square node appearance is fully defined by the color and the width of the square (an int). A 
circular node appearance is fully defined by the color and the radius of the circle (an int). 
 
Q3.1. Develop a class hierarchy for representing node appearances. Node appearance objects 
shall be immutable. You need not write any documentation. You need not write code for 
dealing with illegal cases. Make it so that the Java Collections API considers two node 
appearance objects o1 and o2 equal (for example, List.of(o1).contains(o2) should return 
true) if and only if they represent the same node appearance. When writing code for this 
functionality, implement common functionality (i.e. checking the color) once and reuse it. 
 
Q3.2. Write a small test suite to test your class hierarchy. You need not test illegal cases. 
Write it in the form of a single test method. It is sufficient to write down the body of your 
single test method. Make sure every statement of your class hierarchy is tested. 
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e
d
 
b
y
 
t
h
i
s
 
{
@
c
o
d
e
 
I
n
t
P
o
i
n
t
}
 
o
b
j
e
c
t
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
X
(
)
 
=
=
 
t
h
i
s
.
g
e
t
X
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
Y
(
)
 
=
=
 
t
h
i
s
.
g
e
t
Y
(
)

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
D
o
u
b
l
e
P
o
i
n
t
 
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
n
e
w
 
D
o
u
b
l
e
P
o
i
n
t
(
t
h
i
s
.
x
,
 
t
h
i
s
.
y
)
;

 
 
 
 
 
 
 
 
}

 
 
 
 
 
 
 
 
/
*
*
 
R
e
t
u
r
n
s
 
a
n
 
{
@
c
o
d
e
 
I
n
t
P
o
i
n
t
}
 
o
b
j
e
c
t
 
r
e
p
r
e
s
e
n
t
i
n
g
 
t
h
e
 
p
o
i
n
t
 
o
b
t
a
i
n
e
d
 
b
y
 
d
i
s
p
l
a
c
i
n
g
 
t
h
i
s
 
p
o
i
n
t
 
b
y
 
t
h
e
 
g
i
v
e
n
 
v
e
c
t
o
r
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
|
 
v
e
c
t
o
r
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
X
(
)
 
=
=
 
t
h
i
s
.
g
e
t
X
(
)
 
+
 
v
e
c
t
o
r
.
g
e
t
X
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
Y
(
)
 
=
=
 
t
h
i
s
.
g
e
t
Y
(
)
 
+
 
v
e
c
t
o
r
.
g
e
t
Y
(
)
 

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
I
n
t
P
o
i
n
t
 
p
l
u
s
(
I
n
t
V
e
c
t
o
r
 
v
e
c
t
o
r
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
n
e
w
 
I
n
t
P
o
i
n
t
(
t
h
i
s
.
x
 
+
 
v
e
c
t
o
r
.
g
e
t
X
(
)
,
 
t
h
i
s
.
y
 
+
 
v
e
c
t
o
r
.
g
e
t
Y
(
)
)
;
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/
*
*

 
 
 
 
 
 
 
 
 
*
 
R
e
t
u
r
n
s
 
t
r
u
e
 
i
f
f
 
t
h
e
 
o
p
e
n
 
l
i
n
e
 
s
e
g
m
e
n
t
 
{
@
c
o
d
e
 
a
b
}
 
i
n
t
e
r
s
e
c
t
s
 
t
h
e
 
o
p
e
n
 
l
i
n
e
 
s
e
g
m
e
n
t
 
{
@
c
o
d
e
 
c
d
}
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
<
b
>
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
H
i
n
t
s
:
<
/
b
>
 
A
s
s
u
m
e
 
t
h
e
 
p
r
e
c
o
n
d
i
t
i
o
n
 
h
o
l
d
s
.
 
T
h
e
n
 
{
@
c
o
d
e
 
a
b
}
 
i
n
t
e
r
s
e
c
t
s
 
{
@
c
o
d
e
 
c
d
}
 
i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
{

@
c
o
d
e
 
a
b
}
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
{
@
c
o
d
e
 
c
d
}
 
a
n
d

 
 
 
 
 
 
 
 
 
*
 
{
@
c
o
d
e
 
c
d
}
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
{
@
c
o
d
e
 
a
b
}
.
 
T
w
o
 
p
o
i
n
t
s
 
s
t
r
a
d
d
l
e
 
a
 
l
i
n
e
 
i
f
 
t
h
e
y
 
a
r
e
 
o
n
 
o
p
p
o
s
i
t
e
 
s
i
d
e
s
 
o
f
 
t
h
e
 
l
i
n
e
.

  
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
S
p
e
c
i
f
i
c
a
l
l
y
,
 
{
@
c
o
d
e
 
c
d
}
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
{
@
c
o
d
e
 
a
b
}
 
i
f
f
 
(
t
h
e
 
s
i
g
n
u
m
 
o
f
 
t
h
e
 
c
r
o
s
s
 
p
r
o
d
u
c
t
 
o
f
 
{
@
c
o
d
e
 
a
c
}
 
a
n

d
 
{
@
c
o
d
e
 
a
b
}
)
 
t
i
m
e
s

 
 
 
 
 
*
 
(
t
h
e
 
s
i
g
n
u
m
 
o
f
 
t
h
e
 
c
r
o
s
s
 
p
r
o
d
u
c
t
 
o
f
 
{
@
c
o
d
e
 
a
d
}
 
a
n
d
 
{
@
c
o
d
e
 
a
b
}
)
 
i
s
 
n
e
g
a
t
i
v
e
.
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*
 
<
p
>
T
h
e
 
s
i
g
n
u
m
 
o
f
 
a
 
n
u
m
b
e
r
 
{
@
c
o
d
e
 
x
}
 
i
s
 
-
1
 
i
f
 
{
@
c
o
d
e
 
x
}
 
i
s
 
n
e
g
a
t
i
v
e
,
 
0
 
i
f
 
{
@
c
o
d
e
 
x
}
 
i
s
 
z
e
r
o
,
 
a
n
d
 
{
@
c
o
d
e
 
1
}
 
o
t
h
e
r
w
i
s
e
.
 
S
e
e
 

{
@
l
i
n
k
 
M
a
t
h
#
s
i
g
n
u
m
(
d
o
u
b
l
e
)
}
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
|
 
a
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
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r
e
 
|
 
b
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
|
 
c
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
|
 
d
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
T
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
s
 
h
a
v
e
 
a
t
 
m
o
s
t
 
o
n
e
 
p
o
i
n
t
 
i
n
 
c
o
m
m
o
n
.
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p
u
b
l
i
c
 
s
t
a
t
i
c
 
b
o
o
l
e
a
n
 
l
i
n
e
S
e
g
m
e
n
t
s
I
n
t
e
r
s
e
c
t
(
I
n
t
P
o
i
n
t
 
a
,
 
I
n
t
P
o
i
n
t
 
b
,
 
I
n
t
P
o
i
n
t
 
c
,
 
I
n
t
P
o
i
n
t
 
d
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
/
/
 
C
h
e
c
k
 
i
f
 
c
d
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
a
b
 
a
n
d
 
a
b
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
c
d

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
V
e
c
t
o
r
 
a
b
 
=
 
b
.
m
i
n
u
s
(
a
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
M
a
t
h
.
s
i
g
n
u
m
(
c
.
m
i
n
u
s
(
a
)
.
c
r
o
s
s
P
r
o
d
u
c
t
(
a
b
)
)
 
*
 
M
a
t
h
.
s
i
g
n
u
m
(
d
.
m
i
n
u
s
(
a
)
.
c
r
o
s
s
P
r
o
d
u
c
t
(
a
b
)
)
 
<
 
0
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
/
/
 
c
d
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
a
b

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
V
e
c
t
o
r
 
c
d
 
=
 
d
.
m
i
n
u
s
(
c
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
M
a
t
h
.
s
i
g
n
u
m
(
a
.
m
i
n
u
s
(
c
)
.
c
r
o
s
s
P
r
o
d
u
c
t
(
c
d
)
)
 
*
 
M
a
t
h
.
s
i
g
n
u
m
(
b
.
m
i
n
u
s
(
c
)
.
c
r
o
s
s
P
r
o
d
u
c
t
(
c
d
)
)
 
<
 
0
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
}
 
e
l
s
e

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
;
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I
n
t
V
e
c
t
o
r
.
j
a
v
a
 
P
a
g
e
 
1
 
o
f
 
1

p
a
c
k
a
g
e
 
d
r
a
w
i
t
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
O
b
j
e
c
t
s
;

/
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*
 
A
n
 
i
n
s
t
a
n
c
e
 
o
f
 
t
h
i
s
 
c
l
a
s
s
 
r
e
p
r
e
s
e
n
t
s
 
a
 
d
i
s
p
l
a
c
e
m
e
n
t
 
i
n
 
t
h
e
 
t
w
o
-
d
i
m
e
n
s
i
o
n
a
l
 
p
l
a
n
e
.

 
*
 

 
*
 
@
i
m
m
u
t
a
b
l
e

 
*
/

p
u
b
l
i
c
 
c
l
a
s
s
 
I
n
t
V
e
c
t
o
r
 
{

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
p
r
i
v
a
t
e
 
f
i
n
a
l
 
i
n
t
 
x
;

 
 
 
 
 
 
 
 
p
r
i
v
a
t
e
 
f
i
n
a
l
 
i
n
t
 
y
;

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
i
n
t
 
g
e
t
X
(
)
 
{
 
r
e
t
u
r
n
 
x
;
 
}

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
i
n
t
 
g
e
t
Y
(
)
 
{
 
r
e
t
u
r
n
 
y
;
 
}

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
@
p
r
e
 
|
 
o
t
h
e
r
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
=
=
 
(
g
e
t
X
(
)
 
=
=
 
o
t
h
e
r
.
g
e
t
X
(
)
 
&
&
 
g
e
t
Y
(
)
 
=
=
 
o
t
h
e
r
.
g
e
t
Y
(
)
)

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
b
o
o
l
e
a
n
 
e
q
u
a
l
s
(
I
n
t
V
e
c
t
o
r
 
o
t
h
e
r
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
x
 
=
=
 
o
t
h
e
r
.
x
 
&
&
 
y
 
=
=
 
o
t
h
e
r
.
y
;
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/
*
*

 
 
 
 
 
 
 
 
 
*
 
R
e
t
u
r
n
s
 
a
 
n
u
m
b
e
r
 
t
h
a
t
 
d
e
p
e
n
d
s
 
o
n
l
y
 
o
n
 
t
h
i
s
 
o
b
j
e
c
t
’
s
 
c
o
o
r
d
i
n
a
t
e
s
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
=
=
 
3
1
 
*
 
(
3
1
 
+
 
g
e
t
X
(
)
)
 
+
 
g
e
t
Y
(
)
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/

 
 
 
 
 
 
 
 
@
O
v
e
r
r
i
d
e

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
i
n
t
 
h
a
s
h
C
o
d
e
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f
i
n
a
l
 
i
n
t
 
p
r
i
m
e
 
=
 
3
1
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
n
t
 
r
e
s
u
l
t
 
=
 
1
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
s
u
l
t
 
=
 
p
r
i
m
e
 
*
 
r
e
s
u
l
t
 
+
 
x
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
s
u
l
t
 
=
 
p
r
i
m
e
 
*
 
r
e
s
u
l
t
 
+
 
y
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
r
e
s
u
l
t
;
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*
 
R
e
t
u
r
n
s
 
a
 
t
e
x
t
u
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
t
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o
b
j
e
c
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.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
O
b
j
e
c
t
s
.
e
q
u
a
l
s
(
r
e
s
u
l
t
,
 
"
I
n
t
V
e
c
t
o
r
 
[
x
=
"
 
+
 
g
e
t
X
(
)
 
+
 
"
,
 
y
=
"
 
+
 
g
e
t
Y
(
)
 
+
 
"
]
"
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@
O
v
e
r
r
i
d
e

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
S
t
r
i
n
g
 
t
o
S
t
r
i
n
g
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
"
I
n
t
V
e
c
t
o
r
 
[
x
=
"
 
+
 
x
 
+
 
"
,
 
y
=
"
 
+
 
y
 
+
 
"
]
"
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R
e
t
u
r
n
s
 
{
@
c
o
d
e
 
t
r
u
e
}
 
i
f
 
t
h
e
 
g
i
v
e
n
 
o
b
j
e
c
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’
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c
l
a
s
s
 
i
s
 
{
@
c
o
d
e
 
I
n
t
P
o
i
n
t
}
 
a
n
d

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

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
=
=
 
(
o
b
j
e
c
t
 
!
=
 
n
u
l
l
 
&
&
 
o
b
j
e
c
t
.
g
e
t
C
l
a
s
s
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)
 
=
=
 
t
h
i
s
.
g
e
t
C
l
a
s
s
(
)
 
&
&
 
t
h
i
s
.
e
q
u
a
l
s
(
(
I
n
t
V
e
c
t
o
r
)
o
b
j
e
c
t
)
)
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@
O
v
e
r
r
i
d
e

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
b
o
o
l
e
a
n
 
e
q
u
a
l
s
(
O
b
j
e
c
t
 
o
b
j
e
c
t
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
t
h
i
s
 
=
=
 
o
b
j
e
c
t
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
t
r
u
e
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
o
b
j
e
c
t
 
=
=
 
n
u
l
l
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
g
e
t
C
l
a
s
s
(
)
 
!
=
 
o
b
j
e
c
t
.
g
e
t
C
l
a
s
s
(
)
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
V
e
c
t
o
r
 
o
t
h
e
r
 
=
 
(
I
n
t
V
e
c
t
o
r
)
 
o
b
j
e
c
t
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
x
 
!
=
 
o
t
h
e
r
.
x
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
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i
f
 
(
y
 
!
=
 
o
t
h
e
r
.
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r
e
t
u
r
n
 
f
a
l
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r
e
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u
r
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t
r
u
e
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n
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e
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n
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n
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.
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t
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.
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=
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)
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o
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g
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o
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e
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o
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d
u
c
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n
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V
e
c
t
o
r
 
o
t
h
e
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)
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r
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o
t
h
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l
o
n
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o
t
h
e
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.
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r
o
u
n
d
e
d
 
p
o
l
y
g
o
n
’
s
 

v
e
r
t
i
c
e
s
.
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T
h
i
s
 
m
e
t
h
o
d
 
d
o
e
s
 
n
o
t
 
t
a
k
e
 
i
n
t
o
 
a
c
c
o
u
n
t
 
t
h
i
s
 
r
o
u
n
d
e
d
 
p
o
l
y
g
o
n
’
s
 
c
o
r
n
e
r
 
r
a
d
i
u
s
;
 
i
t
 
a
s
s
u
m
e
s
 
a
 
c
o
r
n
e
r
 
r
a
d
i
u
s
 
o
f
 
z
e
r
o
.
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<
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A
 
p
o
i
n
t
 
i
s
 
c
o
n
t
a
i
n
e
d
 
b
y
 
a
 
p
o
l
y
g
o
n
 
i
f
 
i
t
 
c
o
i
n
c
i
d
e
s
 
w
i
t
h
 
o
n
e
 
o
f
 
i
t
s
 
v
e
r
t
i
c
e
s
,
 
o
r
 
i
f
 
i
t
 
i
s
 
o
n
 
o
n
e
 
o
f
 
i
t
s
 
e
d
g
e
s
,
 
o
r
 
i
f

 
i
t
 
i
s
 
i
n
 
t
h
e
 
p
o
l
y
g
o
n
’
s
 
i
n
t
e
r
i
o
r
.
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*
 
<
p
>
<
b
>
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
h
i
n
t
s
:
<
/
b
>
 
A
 
p
o
i
n
t
 
i
s
 
i
n
 
t
h
e
 
i
n
t
e
r
i
o
r
 
o
f
 
a
 
p
o
l
y
g
o
n
 
i
f

 
 
 
 
 
 
 
 
 
*
 
a
 
l
i
n
e
 
f
r
o
m
 
t
h
a
t
 
p
o
i
n
t
 
t
o
 
i
n
f
i
n
i
t
y
 
i
n
 
a
n
y
 
d
i
r
e
c
t
i
o
n
 
(
a
n
 
"
e
x
i
t
 
p
a
t
h
"
 
f
o
r
 
t
h
e
 
p
o
i
n
t
)
 
i
n
t
e
r
s
e
c
t
s
 
w
i
t
h
 
t
h
e
 
p
o
l
y
g
o
n
’
s
 
p
e
r
i

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

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
U
s
e
 
t
h
e
 
l
i
n
e
 
f
r
o
m
 
t
h
e
 
g
i
v
e
n
 
p
o
i
n
t
 
i
n
 
t
h
e
 
p
o
s
i
t
i
v
e
 
X
 
d
i
r
e
c
t
i
o
n
 
a
s
 
t
h
e
 
e
x
i
t
 
p
a
t
h
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
F
i
r
s
t
,
 
f
i
n
d
 
t
h
e
 
f
i
r
s
t
 
v
e
r
t
e
x
 
t
h
a
t
 
i
s
 
n
o
t
 
o
n
 
t
h
e
 
e
x
i
t
 
p
a
t
h
.

 
 
 
 
 
 
 
 
 
*
 
I
f
 
y
o
u
 
d
o
n
’
t
 
f
i
n
d
 
s
u
c
h
 
a
 
v
e
r
t
e
x
,
 
r
e
t
u
r
n
 
{
@
c
o
d
e
 
f
a
l
s
e
}
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
N
o
w
,
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
t
h
i
s
 
v
e
r
t
e
x
,
 
V
,
 
f
i
n
d
 
t
h
e
 
n
e
x
t
 
v
e
r
t
e
x
,
 
V
’
,
 
t
h
a
t
 
i
s
 
n
o
t
 
o
n
 
t
h
e
 
e
x
i
t
 
p
a
t
h
.

 
 
 
 
 
 
 
 
 
*
 
I
f
 
t
h
e
r
e
 
a
r
e
 
n
o
 
v
e
r
t
i
c
e
s
 
o
n
 
t
h
e
 
e
x
i
t
 
p
a
t
h
 
b
e
t
w
e
e
n
 
V
 
a
n
d
 
V
’
,
 
t
h
e
n
 
c
h
e
c
k
 
i
f
 
t
h
e
 
e
d
g
e
 
V
V
’
 
i
n
t
e
r
s
e
c
t
s
 
w
i
t
h
 
t
h
e
 
e
x
i
t
 
p
a
t
h
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*
 
c
h
e
c
k
 
t
h
a
t
 
V
V
’
 
s
t
r
a
d
d
l
e
s
 
t
h
e
 
c
a
r
r
i
e
r
 
o
f
 
t
h
e
 
e
x
i
t
 
p
a
t
h
 
a
n
d
 
t
h
a
t
 
(
t
h
e
 
s
i
g
n
u
m
 
o
f
 
t
h
e
 
c
r
o
s
s
 
p
r
o
d
u
c
t
 
o
f
 
V
P
 
a
n
d
 
V
V
’
)
 
t
i
m
e
s
 

(
t
h
e
 
s
i
g
n
u
m
 
o
f
 
t
h
e
 
c
r
o
s
s
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p
r
o
d
u
c
t
 
o
f
 
+
X
 
a
n
d
 
V
V
’
)
 
i
s
 
n
e
g
a
t
i
v
e
.
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I
f
 
t
h
e
r
e
 
a
r
e
 
v
e
r
t
i
c
e
s
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n
 
t
h
e
 
e
x
i
t
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a
t
h
 
b
e
t
w
e
e
n
 
V
 
a
n
d
 
V
’
,
 
t
h
e
n
 
c
o
u
n
t
 
o
n
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
b
e
t
w
e
e
n
 
t
h
e
 
e
x
i
t
 
p
a
t
h
 
a
n
d
 
t
h
e
 
p
o

l
y
g
o
n
’
s
 
p
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r
i
m
e
t
e
r
 
i
f
f
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V
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r
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d
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e
s
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h
e
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r
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f
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h
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.
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.
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p
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*
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s
p
e
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s
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o
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i
n
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l
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n
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(
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n
t
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o
i
n
t
 
p
o
i
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)
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e
 
c
a
l
l
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e
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a
l
f
-
l
i
n
e
 
e
x
t
e
n
d
i
n
g
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r
o
m
 
‘
p
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i
n
t
‘
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o
 
t
h
e
 
r
i
g
h
t
 
t
h
e
 
"
e
x
i
t
 
p
a
t
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/
/
 
F
i
n
d
 
f
i
r
s
t
 
v
e
r
t
e
x
 
t
h
a
t
 
i
s
 
n
o
t
 
o
n
 
t
h
e
 
e
x
i
t
 
p
a
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n
t
 
f
i
r
s
t
V
e
r
t
e
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n
t
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=
 
0
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(
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)
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i
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(
i
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=
 
v
e
r
t
i
c
e
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l
e
n
g
t
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)
 
/
/
 
Z
e
r
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n
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r
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c
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s

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
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r
n
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a
l
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(
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e
r
t
i
c
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q
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a
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(
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e
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t
i
c
e
s
[
i
]
.
g
e
t
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o
i
n
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g
e
t
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&
 
v
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t
i
c
e
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g
e
t
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>
 
p
o
i
n
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g
e
t
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r
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r
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V
e
r
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n
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i
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c
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n
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e
c
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c
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n
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)
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o
i
n
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g
e
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E
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E
x
i
t
P
a
t
h
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
(
b
.
g
e
t
Y
(
)
 
<
 
p
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i
n
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(
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g
e
t
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)
 
<
 
p
o
i
n
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g
e
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b
E
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r
o
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i
n
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l
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D
o
e
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‘
a
b
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t
r
a
d
d
l
e
 
t
h
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e
x
i
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a
t
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s
 
c
a
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e
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i
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(
M
a
t
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.
s
i
g
n
u
m
(
a
.
g
e
t
Y
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)
 
-
 
p
o
i
n
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.
g
e
t
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)
)
 
*
 
M
a
t
h
.
s
i
g
n
u
m
(
b
.
g
e
t
Y
(
)
 
-
 
p
o
i
n
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.
g
e
t
Y
(
)
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e
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i
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r
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t
V
e
c
t
o
r
 
a
b
 
=
 
b
.
m
i
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(
M
a
t
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n
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p
o
i
n
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m
i
n
u
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c
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s
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P
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(
a
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M
a
t
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.
s
i
g
n
u
m
(
e
x
i
t
V
e
c
t
o
r
.
c
r
o
s
s
P
r
o
d
u
c
t
(
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<
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n
b
E
d
g
e
C
r
o
s
s
i
n
g
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;
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n
e
x
t
I
n
d
e
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f
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r
s
t
V
e
r
t
e
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r
e
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n
d
e
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=
 
n
e
x
t
I
n
d
e
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e
t
u
r
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E
d
g
e
C
r
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s
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n
g
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=
=
 
1
;

 
 
 
 
 
 
 
 
}

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
R
e
t
u
r
n
s
 
a
 
t
e
x
t
u
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
a
 
s
e
t
 
o
f
 
d
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i
n
g
 
c
o
m
m
a
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d
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n
g
 
t
h
i
s
 
r
o
u
n
d
e
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p
o
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y
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.
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>
T
h
e
 
r
e
t
u
r
n
e
d
 
t
e
x
t
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
s
e
q
u
e
n
c
e
 
o
f
 
d
r
a
w
i
n
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o
p
e
r
a
t
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r
s
 
a
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r
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u
m
e
n
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e
p
a
r
a
t
e
d
 
b
y
 
s
p
a
c
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.
 
T
h
e
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r
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w
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o
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.
 
E
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a
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c
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o
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n
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i
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.
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>
O
p
e
r
a
t
o
r
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@
c
o
d
e
 
l
i
n
e
}
 
t
a
k
e
s
 
f
o
u
r
 
a
r
g
u
m
e
n
t
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:
 
X
1
 
Y
1
 
X
2
 
Y
2
;
 
i
t
 
d
r
a
w
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a
 
l
i
n
e
 
b
e
t
w
e
e
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(
X
1
,
 
Y
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)
 
a
n
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(
X
2
,
 
Y
2
)
.
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d
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r
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i
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.
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d
r
a
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p
a
r
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o
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c
i
r
c
l
e
.
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h
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c
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c
e
n
t
e
r
 
(
X
,
 
Y
)
 
a
n
d
 
i
t
s
 
r
a
d
i
u
s
 
R
.
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l
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n
g
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x
t
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o
t
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n
 
r
a
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.
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o
s
i
t
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e
 
X
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n
g
l
e
 
z
e
r
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p
o
s
i
t
i
v
e
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i
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n
g
l
e
 
{
@
c
o
d
e
 
M
a
t
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I
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.
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n
e
 
1
9
0
 
2
0
0
 
1
1
0
 
2
0
0
 

 
 
 
 
 
 
 
 
 
*
 
a
r
c
 
1
1
0
 
1
9
0
 
1
0
 
1
.
5
7
0
7
9
6
3
2
6
7
9
4
8
9
6
6
 
1
.
5
7
0
7
9
6
3
2
6
7
9
4
8
9
6
6

 
 
 
 
 
 
 
 
 
*
 
l
i
n
e
 
1
0
0
 
1
9
0
 
1
0
0
 
1
1
0

 
 
 
 
 
 
 
 
 
*
 
a
r
c
 
1
1
0
 
1
1
0
 
1
0
 
3
.
1
4
1
5
9
2
6
5
3
5
8
9
7
9
3
 
1
.
5
7
0
7
9
6
3
2
6
7
9
4
8
9
6
6

 
 
 
 
 
 
 
 
 
*
 
<
/
p
r
e
>

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
B
y
 
r
o
u
n
d
i
n
g
 
a
 
c
o
r
n
e
r
,
 
t
h
e
 
a
d
j
a
c
e
n
t
 
e
d
g
e
s
 
a
r
e
 
c
u
t
 
s
h
o
r
t
 
b
y
 
s
o
m
e
 
a
m
o
u
n
t
.

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

g
o
n
’
s
 
c
o
r
n
e
r
 
r
a
d
i
u
s

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

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
<
b
>
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
h
i
n
t
s
:
<
/
b
>

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

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
T
h
e
n
,
 
d
r
a
w
 
e
a
c
h
 
c
o
r
n
e
r
,
 
i
n
c
l
u
d
i
n
g
 
h
a
l
f
 
o
f
 
e
a
c
h
 
a
d
j
a
c
e
n
t
 
e
d
g
e
.
 
L
e
t
 
B
 
b
e
 
t
h
e
 
v
e
r
t
e
x
 
f
o
r
 
w
h
i
c
h
 
w
e
 
a
r
e
 
d
r
a
w
i
n
g
 
t
h
e
 
c
o
r

n
e
r
;
 
l
e
t
 
A
 
b
e
 
t
h
e
 
p
r
e
c
e
d
i
n
g

 
 
 
 
 
 
 
 
 
*
 
v
e
r
t
e
x
 
a
n
d
 
C
 
t
h
e
 
s
u
c
c
e
d
i
n
g
 
o
n
e
.
 
L
e
t
 
B
A
C
 
b
e
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
B
A
,
 
a
n
d
 
B
C
C
 
b
e
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e

n
t
 
B
C
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
I
f
 
B
A
 
a
n
d
 
B
C
 
a
r
e
 
c
o
l
l
i
n
e
a
r
,
 
j
u
s
t
 
d
r
a
w
 
t
h
e
 
l
i
n
e
s
 
B
A
C
-
B
 
a
n
d
 
B
-
B
C
C
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
O
t
h
e
r
w
i
s
e
,
 
l
e
t
 
B
A
U
 
b
e
 
t
h
e
 
u
n
i
t
 
v
e
c
t
o
r
 
f
r
o
m
 
B
 
t
o
 
A
,
 
a
n
d
 
B
C
U
 
t
h
e
 
u
n
i
t
 
v
e
c
t
o
r
 
f
r
o
m
 
B
 
t
o
 
C
.

 
 
 
 
 
 
 
 
 
*
 
T
h
e
n
 
B
A
U
 
+
 
B
C
U
 
p
o
i
n
t
s
 
i
n
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
b
i
s
e
c
t
o
r
.
 
L
e
t
 
B
S
U
 
b
e
 
t
h
e
 
u
n
i
t
 
v
e
c
t
o
r
 
i
n
 
t
h
a
t
 
d
i
r
e
c
t
i
o
n
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
F
i
r
s
t
,
 
s
u
p
p
o
s
e
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
c
o
r
n
e
r
 
w
o
u
l
d
 
b
e
 
a
t
 
B
 
+
 
B
S
U
.
 
C
o
m
p
u
t
e
 
h
o
w
 
m
u
c
h
 
i
s
 
c
u
t
 
o
f
f
 
f
r
o
m
 
B
A
 
b
y
 
p
r
o
j
e
c
t
i
n
g
 
B
S
U

 
o
n
t
o
 
B
A
:

 
 
 
 
 
 
 
 
 
*
 
B
A
U
c
u
t
o
f
f
 
=
 
d
o
t
 
p
r
o
d
u
c
t
 
o
f
 
B
A
U
 
a
n
d
 
B
S
U

 
 
 
 
 
 
 
 
 
*
 
(
B
y
 
s
y
m
m
e
t
r
y
,
 
t
h
e
 
s
a
m
e
 
a
m
o
u
n
t
 
i
s
 
c
u
t
 
o
f
f
 
f
r
o
m
 
B
C
.
)

 
 
 
 
 
 
 
 
 
*
 
T
h
e
 
r
a
d
i
u
s
 
o
f
 
t
h
e
 
c
o
r
n
e
r
 
w
o
u
l
d
 
t
h
e
n
 
b
e
 
u
n
i
t
R
a
d
i
u
s
 
=
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
c
r
o
s
s
 
p
r
o
d
u
c
t
 
o
f
 
B
S
U
 
a
n
d
 
B
A
U
.

 
 
 
 
 
 
 
 
 
*
 
N
o
w
,
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
s
c
a
l
e
 
f
a
c
t
o
r
 
t
o
 
a
p
p
l
y
:
 
t
h
i
s
 
i
s
 
t
h
e
 
m
i
n
i
m
u
m
 
o
f
 
t
h
e
 
s
c
a
l
e
 
f
a
c
t
o
r
 
t
h
a
t
 
w
o
u
l
d
 
s
c
a
l
e
 
u
n
i
t
R
a
d
i
u
s
 
t
o
 
t
h
i
s

.
g
e
t
R
a
d
i
u
s
(
)
 
a
n
d
 
t
h
e
 
s
c
a
l
e

 
 
 
 
 
 
 
 
 
*
 
f
a
c
t
o
r
 
t
h
a
t
 
w
o
u
l
d
 
s
c
a
l
e
 
B
A
U
c
u
t
o
f
f
 
t
o
 
h
a
l
f
 
o
f
 
t
h
e
 
m
i
n
i
m
u
m
 
o
f
 
t
h
e
 
s
i
z
e
 
o
f
 
B
A
 
a
n
d
 
B
C
.

 
 
 
 
 
 
 
 
 
*
 
F
r
o
m
 
t
h
i
s
,
 
w
e
 
c
a
n
 
e
a
s
i
l
y
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
c
t
u
a
l
 
c
e
n
t
e
r
 
a
n
d
 
a
c
t
u
a
l
 
r
a
d
i
u
s
 
o
f
 
t
h
e
 
c
o
r
n
e
r
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
<
p
>
T
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
s
t
a
r
t
 
a
n
g
l
e
,
 
u
s
e
 
t
h
e
 
c
u
t
o
f
f
 
l
e
n
g
t
h
 
t
o
 
c
o
m
p
u
t
e
 
t
h
e
 
p
o
i
n
t
 
o
n
 
B
A
 
w
h
e
r
e
 
t
h
e
 
a
r
c
 
s
t
a
r
t
s
,

 
 
 
 
 
 
 
 
 
*
 
a
n
d
 
t
u
r
n
 
t
h
e
 
v
e
c
t
o
r
 
f
r
o
m
 
t
h
e
 
c
o
r
n
e
r
’
s
 
c
e
n
t
e
r
 
t
o
 
t
h
a
t
 
p
o
i
n
t
 
i
n
t
o

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

a
c
t
i
n
g
 
2
P
I
 
a
s
 
n
e
c
e
s
s
a
r
y

 
 
 
 
 
 
 
 
 
*
 
t
o
 
o
b
t
a
i
n
 
a
 
v
a
l
u
e
 
b
e
t
w
e
e
n
 
-
P
I
 
a
n
d
 
P
I
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
i
n
s
p
e
c
t
s
 
|
 
t
h
i
s

 
 
 
 
 
 
 
 
 
*
 
@
m
u
t
a
t
e
s
 
n
o
t
h
i
n
g
 
|

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
S
t
r
i
n
g
 
g
e
t
D
r
a
w
i
n
g
C
o
m
m
a
n
d
s
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
 
<
 
3
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
"
"
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
r
i
n
g
B
u
i
l
d
e
r
 
c
o
m
m
a
n
d
s
 
=
 
n
e
w
 
S
t
r
i
n
g
B
u
i
l
d
e
r
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f
o
r
 
(
i
n
t
 
i
n
d
e
x
 
=
 
0
;
 
i
n
d
e
x
 
<
 
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
;
 
i
n
d
e
x
+
+
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
P
o
i
n
t
 
a
 
=
 
v
e
r
t
i
c
e
s
[
(
i
n
d
e
x
 
+
 
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
 
-
 
1
)
 
%
 
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
]
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
P
o
i
n
t
 
b
 
=
 
v
e
r
t
i
c
e
s
[
i
n
d
e
x
]
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
P
o
i
n
t
 
c
 
=
 
v
e
r
t
i
c
e
s
[
(
i
n
d
e
x
 
+
 
1
)
 
%
 
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
]
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
V
e
c
t
o
r
 
b
a
 
=
 
a
.
m
i
n
u
s
(
b
)
.
a
s
D
o
u
b
l
e
V
e
c
t
o
r
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
V
e
c
t
o
r
 
b
c
 
=
 
c
.
m
i
n
u
s
(
b
)
.
a
s
D
o
u
b
l
e
V
e
c
t
o
r
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
P
o
i
n
t
 
b
a
C
e
n
t
e
r
 
=
 
b
.
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
.
p
l
u
s
(
b
a
.
s
c
a
l
e
(
0
.
5
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
P
o
i
n
t
 
b
c
C
e
n
t
e
r
 
=
 
b
.
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
.
p
l
u
s
(
b
c
.
s
c
a
l
e
(
0
.
5
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
b
a
S
i
z
e
 
=
 
b
a
.
g
e
t
S
i
z
e
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
b
c
S
i
z
e
 
=
 
b
c
.
g
e
t
S
i
z
e
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
b
a
.
c
r
o
s
s
P
r
o
d
u
c
t
(
b
c
)
 
=
=
 
0
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c
o
m
m
a
n
d
s
.
a
p
p
e
n
d
(
"
l
i
n
e
 
"
 
+
 
b
c
C
e
n
t
e
r
.
g
e
t
X
(
)
 
+
 
"
 
"
 
+
 
b
c
C
e
n
t
e
r
.
g
e
t
Y
(
)
 
+
 
"
 
"
 
+
 
b
.
g
e
t
X
(
)
 
+
 
"
 
"
 
+
 
b
.
g
e
t

Y
(
)
 
+
 
"
\
n
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c
o
m
m
a
n
d
s
.
a
p
p
e
n
d
(
"
l
i
n
e
 
"
 
+
 
b
.
g
e
t
X
(
)
 
+
 
"
 
"
 
+
 
b
.
g
e
t
Y
(
)
 
+
 
"
 
"
 
+
 
b
a
C
e
n
t
e
r
.
g
e
t
X
(
)
 
+
 
"
 
"
 
+
 
b
a
C
e
n
t
e
r
.
g
e
t

Y
(
)
 
+
 
"
\
n
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
}
 
e
l
s
e
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
V
e
c
t
o
r
 
b
a
U
n
i
t
 
=
 
b
a
.
s
c
a
l
e
(
1
/
b
a
S
i
z
e
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
V
e
c
t
o
r
 
b
c
U
n
i
t
 
=
 
b
c
.
s
c
a
l
e
(
1
/
b
c
S
i
z
e
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
V
e
c
t
o
r
 
b
i
s
e
c
t
o
r
 
=
 
b
a
U
n
i
t
.
p
l
u
s
(
b
c
U
n
i
t
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b
i
s
e
c
t
o
r
 
=
 
b
i
s
e
c
t
o
r
.
s
c
a
l
e
(
1
/
b
i
s
e
c
t
o
r
.
g
e
t
S
i
z
e
(
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
u
n
i
t
E
d
g
e
D
i
s
t
a
n
c
e
 
=
 
b
a
U
n
i
t
.
d
o
t
P
r
o
d
u
c
t
(
b
i
s
e
c
t
o
r
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
u
n
i
t
R
a
d
i
u
s
 
=
 
M
a
t
h
.
a
b
s
(
b
i
s
e
c
t
o
r
.
c
r
o
s
s
P
r
o
d
u
c
t
(
b
a
U
n
i
t
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
s
c
a
l
e
F
a
c
t
o
r
 
=
 
M
a
t
h
.
m
i
n
(
t
h
i
s
.
r
a
d
i
u
s
 
/
 
u
n
i
t
R
a
d
i
u
s
,
 
M
a
t
h
.
m
i
n
(
b
a
S
i
z
e
,
 
b
c
S
i
z
e
)
 
/
 
2
 
/
 
u
n
i
t
E
d
g
e
D

i
s
t
a
n
c
e
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
P
o
i
n
t
 
c
e
n
t
e
r
 
=
 
b
.
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
.
p
l
u
s
(
b
i
s
e
c
t
o
r
.
s
c
a
l
e
(
s
c
a
l
e
F
a
c
t
o
r
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
r
a
d
i
u
s
 
=
 
u
n
i
t
R
a
d
i
u
s
 
*
 
s
c
a
l
e
F
a
c
t
o
r
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
P
o
i
n
t
 
b
c
C
o
r
n
e
r
S
t
a
r
t
 
=
 
b
.
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
.
p
l
u
s
(
b
c
U
n
i
t
.
s
c
a
l
e
(
u
n
i
t
E
d
g
e
D
i
s
t
a
n
c
e
 
*
 
s
c
a
l
e
F
a
c
t
o
r
)
)

;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
u
b
l
e
P
o
i
n
t
 
b
a
C
o
r
n
e
r
S
t
a
r
t
 
=
 
b
.
a
s
D
o
u
b
l
e
P
o
i
n
t
(
)
.
p
l
u
s
(
b
a
U
n
i
t
.
s
c
a
l
e
(
u
n
i
t
E
d
g
e
D
i
s
t
a
n
c
e
 
*
 
s
c
a
l
e
F
a
c
t
o
r
)
)

;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
b
a
A
n
g
l
e
 
=
 
b
a
C
o
r
n
e
r
S
t
a
r
t
.
m
i
n
u
s
(
c
e
n
t
e
r
)
.
a
s
A
n
g
l
e
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
b
c
A
n
g
l
e
 
=
 
b
c
C
o
r
n
e
r
S
t
a
r
t
.
m
i
n
u
s
(
c
e
n
t
e
r
)
.
a
s
A
n
g
l
e
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
o
u
b
l
e
 
a
n
g
l
e
E
x
t
e
n
t
 
=
 
b
c
A
n
g
l
e
 
-
 
b
a
A
n
g
l
e
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
a
n
g
l
e
E
x
t
e
n
t
 
<
 
-
M
a
t
h
.
P
I
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a
n
g
l
e
E
x
t
e
n
t
 
+
=
 
2
 
*
 
M
a
t
h
.
P
I
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e
l
s
e
 
i
f
 
(
M
a
t
h
.
P
I
 
<
 
a
n
g
l
e
E
x
t
e
n
t
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a
n
g
l
e
E
x
t
e
n
t
 
-
=
 
2
 
*
 
M
a
t
h
.
P
I
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c
o
m
m
a
n
d
s
.
a
p
p
e
n
d
(
"
l
i
n
e
 
"
 
+
 
b
a
C
e
n
t
e
r
.
g
e
t
X
(
)
 
+
 
"
 
"
 
+
 
b
a
C
e
n
t
e
r
.
g
e
t
Y
(
)
 
+
 
"
 
"
 
+
 
b
a
C
o
r
n
e
r
S
t
a
r
t
.
g
e
t
X
(
)
 
+

 
"
 
"
 
+
 
b
a
C
o
r
n
e
r
S
t
a
r
t
.
g
e
t
Y
(
)
 
+
 
"
\
n
"
)
;
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r
t
i
c
e
s
(
)
)
.
g
e
t
(
s
)
,
 
d
e
l
t
a
)
)
)
 

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
v
o
i
d
 
t
r
a
n
s
l
a
t
e
(
I
n
t
V
e
c
t
o
r
 
d
e
l
t
a
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
d
e
l
t
a
 
=
=
 
n
u
l
l
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
h
r
o
w
 
n
e
w
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
(
"
d
e
l
t
a
 
i
s
 
n
u
l
l
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f
o
r
 
(
R
o
u
n
d
e
d
P
o
l
y
g
o
n
 
s
h
a
p
e
 
:
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
s
h
a
p
e
.
s
e
t
V
e
r
t
i
c
e
s
(
P
o
i
n
t
A
r
r
a
y
s
.
t
r
a
n
s
l
a
t
e
(
s
h
a
p
e
.
g
e
t
V
e
r
t
i
c
e
s
(
)
,
 
d
e
l
t
a
)
)
;

 
 
 
 
 
 
 
 
}



L
e
a
f
S
h
a
p
e
G
r
o
u
p
.
j
a
v
a
 
P
a
g
e
 
1
 
o
f
 
1

p
a
c
k
a
g
e
 
d
r
a
w
i
t
.
s
h
a
p
e
g
r
o
u
p
s
1
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
A
r
r
a
y
s
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
L
i
s
t
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
O
b
j
e
c
t
s
;

i
m
p
o
r
t
 
d
r
a
w
i
t
.
I
n
t
P
o
i
n
t
;

i
m
p
o
r
t
 
d
r
a
w
i
t
.
R
o
u
n
d
e
d
P
o
l
y
g
o
n
;

/
*
*

 
*
 
E
a
c
h
 
i
n
s
t
a
n
c
e
 
o
f
 
t
h
i
s
 
c
l
a
s
s
 
r
e
p
r
e
s
e
n
t
s
 
a
 
l
e
a
f
 
s
h
a
p
e
 
g
r
o
u
p
 
i
n
 
a
 
s
h
a
p
e
 
g
r
o
u
p
 
g
r
a
p
h
.

 
*
/

p
u
b
l
i
c
 
c
l
a
s
s
 
L
e
a
f
S
h
a
p
e
G
r
o
u
p
 
e
x
t
e
n
d
s
 
S
h
a
p
e
G
r
o
u
p
 
{

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
@
i
n
v
a
r
 
|
 
s
h
a
p
e
 
!
=
 
n
u
l
l
 

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
f
i
n
a
l
 
R
o
u
n
d
e
d
P
o
l
y
g
o
n
 
s
h
a
p
e
;

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
R
e
t
u
r
n
s
 
t
h
e
 
s
h
a
p
e
 
d
i
r
e
c
t
l
y
 
c
o
n
t
a
i
n
e
d
 
b
y
 
t
h
i
s
 
l
e
a
f
 
s
h
a
p
e
 
g
r
o
u
p
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
i
m
m
u
t
a
b
l
e

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
R
o
u
n
d
e
d
P
o
l
y
g
o
n
 
g
e
t
S
h
a
p
e
(
)
 
{
 
r
e
t
u
r
n
 
s
h
a
p
e
;
 
}

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
{
@
i
n
h
e
r
i
t
D
o
c
}

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
O
b
j
e
c
t
s
.
e
q
u
a
l
s
(
r
e
s
u
l
t
,
 
L
i
s
t
.
o
f
(
g
e
t
S
h
a
p
e
(
)
)
)

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
L
i
s
t
<
R
o
u
n
d
e
d
P
o
l
y
g
o
n
>
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
 
{
 
r
e
t
u
r
n
 
L
i
s
t
.
o
f
(
s
h
a
p
e
)
;
 
}

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
@
O
v
e
r
r
i
d
e

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
S
t
r
i
n
g
 
g
e
t
D
r
a
w
i
n
g
C
o
m
m
a
n
d
s
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
s
h
a
p
e
.
g
e
t
D
r
a
w
i
n
g
C
o
m
m
a
n
d
s
(
)
;

 
 
 
 
 
 
 
 
}

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
R
e
t
u
r
n
s
 
t
h
e
 
s
m
a
l
l
e
s
t
 
e
x
t
e
n
t
 
t
h
a
t
 
c
o
n
t
a
i
n
s
 
a
l
l
 
o
f
 
t
h
e
 
s
h
a
p
e
s
 
c
o
n
t
a
i
n
e
d
 
d
i
r
e
c
t
l
y
 
o
r
 
i
n
d
i
r
e
c
t
l
y
 
b
y
 
t
h
i
s
 
s
h
a
p
e
 
g
r
o
u
p
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
i
n
s
p
e
c
t
s
 
|
 
t
h
i
s
,
 
.
.
.
g
e
t
A
l
l
S
h
a
p
e
s
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
!
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
L
e
f
t
(
)
 
=
=
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
.
s
t
r
e
a
m
(
)
.
f
l
a
t
M
a
p
(
s
 
-
>
 
A
r
r
a
y
s
.
s
t
r
e
a
m
(
s
.
g
e
t
V
e
r
t
i
c
e
s
(
)
)
)
.
m
a
p
T
o
I
n
t
(
p
 
-
>
 
p
.
g
e
t
X

(
)
)
.
m
i
n
(
)
.
g
e
t
A
s
I
n
t
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
T
o
p
(
)
 
=
=
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
.
s
t
r
e
a
m
(
)
.
f
l
a
t
M
a
p
(
s
 
-
>
 
A
r
r
a
y
s
.
s
t
r
e
a
m
(
s
.
g
e
t
V
e
r
t
i
c
e
s
(
)
)
)
.
m
a
p
T
o
I
n
t
(
p
 
-
>
 
p
.
g
e
t
Y
(

)
)
.
m
i
n
(
)
.
g
e
t
A
s
I
n
t
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
R
i
g
h
t
(
)
 
=
=
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
.
s
t
r
e
a
m
(
)
.
f
l
a
t
M
a
p
(
s
 
-
>
 
A
r
r
a
y
s
.
s
t
r
e
a
m
(
s
.
g
e
t
V
e
r
t
i
c
e
s
(
)
)
)
.
m
a
p
T
o
I
n
t
(
p
 
-
>
 
p
.
g
e
t

X
(
)
)
.
m
a
x
(
)
.
g
e
t
A
s
I
n
t
(
)

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
.
g
e
t
B
o
t
t
o
m
(
)
 
=
=
 
g
e
t
A
l
l
S
h
a
p
e
s
(
)
.
s
t
r
e
a
m
(
)
.
f
l
a
t
M
a
p
(
s
 
-
>
 
A
r
r
a
y
s
.
s
t
r
e
a
m
(
s
.
g
e
t
V
e
r
t
i
c
e
s
(
)
)
)
.
m
a
p
T
o
I
n
t
(
p
 
-
>
 
p
.
g
e

t
Y
(
)
)
.
m
a
x
(
)
.
g
e
t
A
s
I
n
t
(
)

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
@
O
v
e
r
r
i
d
e

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
E
x
t
e
n
t
 
g
e
t
B
o
u
n
d
i
n
g
B
o
x
(
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
P
o
i
n
t
[
]
 
v
e
r
t
i
c
e
s
 
=
 
s
h
a
p
e
.
g
e
t
V
e
r
t
i
c
e
s
(
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
v
e
r
t
i
c
e
s
.
l
e
n
g
t
h
 
=
=
 
0
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
h
r
o
w
 
n
e
w
 
I
l
l
e
g
a
l
S
t
a
t
e
E
x
c
e
p
t
i
o
n
(
"
n
o
 
v
e
r
t
i
c
e
s
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
n
t
 
m
i
n
X
 
=
 
I
n
t
e
g
e
r
.
M
A
X
_
V
A
L
U
E
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
n
t
 
m
a
x
X
 
=
 
I
n
t
e
g
e
r
.
M
I
N
_
V
A
L
U
E
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
n
t
 
m
i
n
Y
 
=
 
I
n
t
e
g
e
r
.
M
A
X
_
V
A
L
U
E
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
n
t
 
m
a
x
Y
 
=
 
I
n
t
e
g
e
r
.
M
I
N
_
V
A
L
U
E
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f
o
r
 
(
I
n
t
P
o
i
n
t
 
p
 
:
 
v
e
r
t
i
c
e
s
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
i
n
X
 
=
 
M
a
t
h
.
m
i
n
(
m
i
n
X
,
 
p
.
g
e
t
X
(
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
a
x
X
 
=
 
M
a
t
h
.
m
a
x
(
m
a
x
X
,
 
p
.
g
e
t
X
(
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
i
n
Y
 
=
 
M
a
t
h
.
m
i
n
(
m
i
n
Y
,
 
p
.
g
e
t
Y
(
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
a
x
Y
 
=
 
M
a
t
h
.
m
a
x
(
m
a
x
Y
,
 
p
.
g
e
t
Y
(
)
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
}

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
E
x
t
e
n
t
.
o
f
L
e
f
t
T
o
p
R
i
g
h
t
B
o
t
t
o
m
(
m
i
n
X
,
 
m
i
n
Y
,
 
m
a
x
X
,
 
m
a
x
Y
)
;

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

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
t
h
r
o
w
s
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
 
i
f
 
{
@
c
o
d
e
 
s
h
a
p
e
}
 
i
s
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
 
 
 
|
 
s
h
a
p
e
 
=
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
 
@
t
h
r
o
w
s
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
 
i
f
 
{
@
c
o
d
e
 
s
h
a
p
e
}
 
h
a
s
 
l
e
s
s
 
t
h
a
n
 
t
h
r
e
e
 
v
e
r
t
i
c
e
s

 
 
 
 
 
 
 
 
 
*
 
 
 
 
|
 
s
h
a
p
e
.
g
e
t
V
e
r
t
i
c
e
s
(
)
.
l
e
n
g
t
h
 
<
 
3

 
 
 
 
 
 
 
 
 
*
 
@
m
u
t
a
t
e
s
 
|
 
t
h
i
s

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
g
e
t
S
h
a
p
e
(
)
 
=
=
 
s
h
a
p
e

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
g
e
t
P
a
r
e
n
t
G
r
o
u
p
(
)
 
=
=
 
n
u
l
l

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
L
e
a
f
S
h
a
p
e
G
r
o
u
p
(
R
o
u
n
d
e
d
P
o
l
y
g
o
n
 
s
h
a
p
e
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
s
h
a
p
e
 
=
=
 
n
u
l
l
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
h
r
o
w
 
n
e
w
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
(
"
s
h
a
p
e
 
i
s
 
n
u
l
l
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
f
 
(
s
h
a
p
e
.
g
e
t
V
e
r
t
i
c
e
s
(
)
.
l
e
n
g
t
h
 
<
 
3
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
h
r
o
w
 
n
e
w
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
(
"
s
h
a
p
e
 
h
a
s
 
l
e
s
s
 
t
h
a
n
 
t
h
r
e
e
 
v
e
r
t
i
c
e
s
"
)
;

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
t
h
i
s
.
s
h
a
p
e
 
=
 
s
h
a
p
e
;

 
 
 
 
 
 
 
 
}

 
 
 
 
 
 
 
 

}



N
o
n
l
e
a
f
S
h
a
p
e
G
r
o
u
p
.
j
a
v
a
 
P
a
g
e
 
1
 
o
f
 
1

p
a
c
k
a
g
e
 
d
r
a
w
i
t
.
s
h
a
p
e
g
r
o
u
p
s
1
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
A
r
r
a
y
L
i
s
t
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
A
r
r
a
y
s
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
C
o
l
l
e
c
t
i
o
n
s
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
L
i
s
t
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
O
b
j
e
c
t
s
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
S
e
t
;

i
m
p
o
r
t
 
j
a
v
a
.
u
t
i
l
.
s
t
r
e
a
m
.
C
o
l
l
e
c
t
o
r
s
;

i
m
p
o
r
t
 
d
r
a
w
i
t
.
I
n
t
P
o
i
n
t
;

i
m
p
o
r
t
 
d
r
a
w
i
t
.
R
o
u
n
d
e
d
P
o
l
y
g
o
n
;

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

/
*
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*
 
E
a
c
h
 
i
n
s
t
a
n
c
e
 
o
f
 
t
h
i
s
 
c
l
a
s
s
 
r
e
p
r
e
s
e
n
t
s
 
a
 
n
o
n
-
l
e
a
f
 
s
h
a
p
e
 
g
r
o
u
p
 
i
n
 
a
 
s
h
a
p
e
 
g
r
o
u
p
 
g
r
a
p
h
.

 
*
 

 
*
 
@
i
n
v
a
r
 
|
 
g
e
t
S
u
b
g
r
o
u
p
s
(
)
 
!
=
 
n
u
l
l

 
*
 
@
i
n
v
a
r
 
|
 
L
o
g
i
c
a
l
L
i
s
t
.
d
i
s
t
i
n
c
t
(
g
e
t
S
u
b
g
r
o
u
p
s
(
)
)

 
*
 
@
i
n
v
a
r
 
|
 
g
e
t
S
u
b
g
r
o
u
p
s
(
)
.
s
t
r
e
a
m
(
)
.
a
l
l
M
a
t
c
h
(
g
 
-
>
 
g
 
!
=
 
n
u
l
l
 
&
&
 
g
.
g
e
t
P
a
r
e
n
t
G
r
o
u
p
(
)
 
=
=
 
t
h
i
s
)

 
*
/

p
u
b
l
i
c
 
c
l
a
s
s
 
N
o
n
l
e
a
f
S
h
a
p
e
G
r
o
u
p
 
e
x
t
e
n
d
s
 
S
h
a
p
e
G
r
o
u
p
 
{

 
 
 
 
 
 
 
 
/
*
*

 
 
 
 
 
 
 
 
 
*
 
@
i
n
v
a
r
 
|
 
L
o
g
i
c
a
l
L
i
s
t
.
d
i
s
t
i
n
c
t
(
s
u
b
g
r
o
u
p
s
)

 
 
 
 
 
 
 
 
 
*
 
@
i
n
v
a
r
 
|
 
s
u
b
g
r
o
u
p
s
.
s
t
r
e
a
m
(
)
.
a
l
l
M
a
t
c
h
(
g
 
-
>
 
g
 
!
=
 
n
u
l
l
 
&
&
 
g
.
p
a
r
e
n
t
 
=
=
 
t
h
i
s
)

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
r
e
p
r
e
s
e
n
t
a
t
i
o
n
O
b
j
e
c
t

 
 
 
 
 
 
 
 
 
*
 
@
p
e
e
r
O
b
j
e
c
t
s

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
A
r
r
a
y
L
i
s
t
<
S
h
a
p
e
G
r
o
u
p
>
 
s
u
b
g
r
o
u
p
s
;
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*
 
R
e
t
u
r
n
s
 
t
h
e
 
l
i
s
t
 
o
f
 
s
u
b
g
r
o
u
p
s
 
o
f
 
t
h
i
s
 
s
h
a
p
e
 
g
r
o
u
p
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
b
a
s
i
c

 
 
 
 
 
 
 
 
 
*
 
@
p
e
e
r
O
b
j
e
c
t
s

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
i
c
 
L
i
s
t
<
S
h
a
p
e
G
r
o
u
p
>
 
g
e
t
S
u
b
g
r
o
u
p
s
(
)
 
{
 
r
e
t
u
r
n
 
L
i
s
t
.
c
o
p
y
O
f
(
s
u
b
g
r
o
u
p
s
)
;
 
}

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
/
*
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*
 
R
e
t
u
r
n
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
u
b
g
r
o
u
p
s
 
o
f
 
t
h
i
s
 
n
o
n
-
l
e
a
f
 
s
h
a
p
e
 
g
r
o
u
p
.

 
 
 
 
 
 
 
 
 
*
 

 
 
 
 
 
 
 
 
 
*
 
@
p
o
s
t
 
|
 
r
e
s
u
l
t
 
=
=
 
g
e
t
S
u
b
g
r
o
u
p
s
(
)
.
s
i
z
e
(
)

 
 
 
 
 
 
 
 
 
*
/

 
 
 
 
 
 
 
 
p
u
b
l
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