
�����

� ��� � �

� 	

	


���
�
���
 ����������� � ��� �!�"�

# $&%('*)�$,+.- - / 021�34/ 56/87,59/;:</�$4%(/;= 1 >�5?1@7A0

BDC

1 :6'E$,>F)E/ /;GIHA1@%('J+K$ 'E$43&+F)L3M'E$N> %(0N/ %�- +

3K1@5('O1

B

)J/;: P 1Q$,= R�S TU+KV /W%X'EV /;: 'L% '*: H,:</�YZH[)

%(+ 'E$&%<59+\=MH,]^/ 1 %(0,'_59= 3K1@5('`1

B

)E/ %(+ 59/87N59/;:</�$4%

1 ]^Ha5�34/ 'E$ %(0N/ 7A)`1�$N/FS b,+�5 'E$,:c%d1Q$[]^/Fe\- 0N/�$

1

B

1�)*)f'*: %(0a59+.- $ +g5 1 56+\](hi/W% 'J: )`1QH,$,]?0N/;=

%(0N/ P ]^+j+�5(=N'E$21k%(/ V 'E>F04%

B

/ >F'l34/�$ 1�: 1

YZH,$,]m%X'E+F$ +FY %('JV / 1QYO%(/85 )O1QHN$[]X0�eA'�Sn/FS

P o p qsr6tuS Tj'JV 'J)`1v59)

C

%(0N/ R ]^+j+�5(=N'J$A1k%(/

V 'E>K0&%

B

/ >F'L3&/�$

BDC

R o w qxr<tuS



�����

� $ %90,/;:</ /;GUHA1k%X'E+F$,: %(0,/ 3K1@5('O1

B

)J/ r 'J:

] 1�)*)E/;= 1 7�1@5?1QV /W%(/85 S � 0N/ /;GIHA1@%('J+K$,:

P o p qxr6t��

R o w qxr<t��

1@59/ h $N+.- $ 1�: %(0N/ 7�1v5X1�V /W%65('J] /;GIHA1@%('J+K$,: S



� ���

b,+�5 'J$,:c%d1Q$[]^/Fe,:<HM7N7 +F:</ %90,/ P 1Q$,= R

]^+U+g59=,'E$21k%(/;: +KY 1 7N59+�� /;]m%X'J)E/ 1v56/ >F'L3&/�$

BDC

P o P qxr6t o ��� � r 1�$,=

R o R qxr6t o � 	�
vr
� � ��� � r��

bM59+KV %(0,'*: :</W% +KY /;GUHA1k%X'J+K$,: - / ] 1Q$

=M/W%(/859V 'E$,/ %(0A1k% 1k% %X'EV / r o �Mea%(0N/ +

B

� /;]m%

'J: 1k% 7 +F'E$&% S Tj'JV 'J)`1v59)

C

eN1k% %X'JV /

r o 	Kea%(0N/ +

B

� /;]m% '*: 1k% %(0,/ 7 +F'E$4%

1Q$,= :<+ +K$�S

� $ %90,/ /��A1QV 7A)E/Fear =M/�$,+Q%(/;: %X'JV /Fe

B

Ha% 'L%

V 'E>K0&% 'E$[:c%9/.1g= =N/�$N+Q%(/ 1Q$ 1Q$,>F)E/ +�5 %(0N/

=N'*:c%d1Q$,]^/ 1 7�1@5�%X'J]�)E/ 021�: %<5?1�34/;)*)E/;= 1�)E+F$N>

'L%X: 7�1k%(0 Y 59+KV 'l%X: :c%d1@5�%('J$N> 7 +F'J$4%�S



q � � �&t

�

��� � � ��� � � 	�
��



� ���


���
�
��O
 �����4����� ��� � � 	 � ��
��


 �

��� � ���

TDh4/W%(]?0 %(0N/ %65?1 � /;]m%(+�5

C

+KY 1 7�1@5�%X'J]�)J/ 'E$ %(0N/

P2R�� 7A)`1�$N/ =M/;:6]W5('

B

/;=

BDC

%(0N/ 7�1@5?1QV /W%659'*]

/;GIH21k%X'E+K$[:

P o P qxr<t o r

�

� � 1Q$[=

R o R qxr<t o

r

�

YZ+�5 � � � r � �

TU+i)EH %X'J+K$

/ :</;)E/;]m% 3K1�)JHN/;: +KY r +K$ %(0N/ >F'L34/�$

'E$&%9/85�3K1g)�1Q$[= ] 1�)J]^H[)`1k%(/ %(0,/ ]^+�5<59/;: 7 +F$,=N'J$N>

P 1�$,= R ]^+U+�5(=,'E$A1@%9/;:;S



�
�

�

�

�

�

�

� � � � �

�
�



� ���

-1

-0.5

0

0.5

1

1.5

-4 -2 0 2 4

y

x

t=-2

t=-1

t=0

t=1

t=2

t=3

b 'E>KHM59/ 	���� P o r

�

� � ��R o r�� �

/ 7A)E+�% %(0N/ 7 +F'J$4%X: q P ��RMt 1�$,= ]^+K$,$N/;]m%

:<H,]�]^/;:6:6'l34/ 7 +F'E$&%(: - 'L%(0 1 :<V +U+Q%(0 ]^Ha5�34/FS

� +�%9/ %(0A1k% %(0,/ 1@5<59+.- : +K$ %(0N/ ]^Ha5�34/

'E$[=N'*] 1k%(/ %(0N/ =N'_56/;]m%X'J+K$ +KY V +Q%X'E+K$�S � % +FYO%(/�$

0A1v7N7 /�$,: %(0A1k% =N'
	 /859/�$4% :</W%X: +KY 7�1v5X1�V /W%65('J]

/;GIH21k%X'E+K$[: =N/;:6]W59'

B

/ %90,/ :(1�V / 7�1k%(0�S



� ���

b,+�5 /��A1QV 7A)J/Fe\%(0N/ 7�1g'l5 +KY 7�1@5?1QV /W%<5('*]

/;GIH21k%X'E+K$[:

P o ��r � � � 1Q$[=

R o r � � 	 � r �

�

�

0A1�3&/ %(0N/ :(1QV / >g5X1v7[0 1�: +KHa5 )`1�:c%

/��[1�V 72)E/FS � 0,/ =,' 	 /859/�$,]^/ '*: %(0A1k% %(0N/

:</;]^+K$[= 7�1�'_5 +KY /;GIH21k%X'E+K$[: %65?1�]^/ %(0N/ ]^Ha5�34/

+KHa% V +�59/ �������
	���
 q ]^+F$,:6'J=N/85('E$N> r 1�: %('JV / t

%(0A1Q$ %(0,/ �,59:c% 7�1�'_5 S



� ���


 �

��� � �����

	KS TDhi/W%X]?0 %(0N/ ]^Ha5�34/ >F'L34/�$

BIC

P o ��r

�

� � 1Q$[= R o r � � 	 � r �

�

�

1Q$,= :<0N+.- %(0A1k% 'l% 'J: 'J=M/�$&%('*] 1�) %9+ %(0N/

]^Ha5�34/ YZ+KH,$,= 7,56/W3M'E+KH[:6)

C

S

� S TU+KV /W%X'EV /;: 1 ]^HM5 3&/ >F'l34/�$

7�1@5?1QV /W%65('J] 1�)*)

C

] 1�$

B

/ 59/;]^+K>K$,'*:</;= 'EY

- / ]^+F$434/85�% 'l% %9+ 'L%X: � 1@5�%(/;:6'`1Q$ YZ+�59V S

b 'J$,= %(0N/ � 1@5�%(/;:6'`1Q$ /;GIH21k%X'E+K$ +KY %(0N/

]^Ha5�34/ - 0N+i:</ 7�1@5?1QV /W%<5('*] /;GIHA1@%('J+K$,:

1@59/

P o r

�

� � 1Q$[= R o �

�

� � � � r � �

q P o �KR

�

� � � � � P � �it



� ���

�MS TU0,+.- %9021k% %(0N/ 7�1v5X1�V /W%65('J] /;GIHA1@%('J+K$,:

P o ��r

�

� � 1Q$[= R o r � � 	 � r �

�

�

] 1Q$ 1�)*:<+

B

/ =N/;:6]W59'

B

/;=

BDC

%(0,/

� 1@5�%(/;:6'`1Q$ /;GUHA1k%X'E+F$

P o �KR � � � � � � P � �

�,S b 'J$,= %(0N/ � 1@5�%(/;:6'`1Q$ /;GIH21k%X'E+K$ +KY %(0N/

]^Ha5�34/ - 0N+i:</ 7�1@5?1QV /W%<5('*] /;GIHA1@%('J+K$,:

1@59/ >F'l34/�$

BDC

P o � ]^+F:,r 1Q$,=

R o � :6'E$ r � � � r � ��� �

q P

�

� R

�

o �It



� ���

	KS TIhi/W%X]?0 %(0N/ ]^HM5�34/ >i'L34/�$

BDC

P o �gr

�

� � 1�$,= R o r � � 	 � r �

�

�

1Q$[= :<0N+.- %(0A1k% 'L% 'J: 'J=N/�$4%X'J] 1�) %(+ %(0N/

]^Ha5�34/ YZ+FHN$,= 7,59/W3a'E+FH,:6)

C

S



� 0,/ ]^HM5 3&/ 'J: P o �KR

�

� �,e\- 0N/859/ %(0,/ /�$,=

7 +F'E$4%X: 1@59/ q � � � 	�t qs- 0N/�$ r o � 	 t 1Q$,=

� �

�

�

qs- 0,/�$ r o

�

�

tuS � 0['J: '*: '*=M/�$4%X'J] 1g)

%(+ %(0,/ ]^HM5 3&/ YZ+FHN$,= 7N59/W3a'J+KH,:6)

C

S

q � 0A1�34/ $,+Q% : hi/W%X]?0N/;= %(0N/ ]^Ha5�34/FS � Y %(0,'*:

- /859/ 1Q$ /��A1QV GUHN/;:c%X'E+K$

C

+FH - +KH,)*= $N+Q%

:6]^+�59/ Y!H,)*)�V 1@5<h : 'EY

C

+KHM5 1Q$[:c- /85 =N'*= $N+Q%

'E$[]�)EH[=M/ %(0,/ : hi/W%X]?0�tuS



� ���

� S Tj+KV /W%X'EV /;: 1 ]^Ha5�34/ >F'L34/�$

7�1v5X1�V /W%65('J] 1g)J)

C

] 1Q$

B

/ 59/;]^+K>K$['J:</;= 'EY - /

]^+K$43&/85 % 'L% %(+ 'L%X: � 1@5�%(/;:6'`1�$ Y!+�59V S

b 'J$,= %(0N/ � 1@5�%(/;:6'`1Q$ /;GUHA1k%X'E+F$ +FY %(0,/

]^Ha5�34/ - 0,+F:</ 7�1@5?1QV /W%<5('*] /;GIH21k%X'E+K$[: 1@59/

P o r

�

� � 1Q$[= R o �

�

� � � � r � �



� � �

� � ��� �

�

�

�

� � 	

�

��


�

� �

� �

���
�

� �

�

�

�

� 
�� ��� ����������������� � !#"$�$%'&�
)(*� (+!

�', - .0/

/

�$1 23(4
5�4&�� �76

/

&

.0/

6

/

!8(*6

/

�

�

� 9

	;: .0/

�

� �

�

�




���$1

�

� <

�

: .0/

�

� �

<

, - .0/

%="$6?>

/

&

.0/

6

/

!�(@6

/ A

(

/

� !#6B(*C &

.0/

23(4
5�4&

	ED

�F� 9G


&H( &

.0/

23(4
��4& I

�

<

�

,



� ���

�MS Tj0N+.- %(0A1@% %(0N/ 7�1@5?1QV /W%65('J] /;GUHA1k%X'E+F$,:

P o �gr

�

� � 1�$,= R o r � � 	 � r �

�

�

] 1Q$ 1�)*:<+

B

/ =N/;:6]W5('

B

/;=

BIC

%90,/ � 1v5 %(/;:6'O1Q$

/;GIH21k%X'E+K$ P o �KR � � � � � � P � �



P o ��r
� � � R o r

P o � q RMt

�

� �

P o �KR � � � �

R o r 'J: 1�$ ����� ��� ��� ���
	 YZH,$,]m%X'E+F$ +FY rmS � 0N/

/�$,= 7 +F'J$4%X: 1@59/ %(0,/856/�Y!+�59/ R o � 	 qs- 0N/�$

r o � 	�t 1Q$,= R o

�

�

- 0,/�$ r o

�

�

S � 0N/

]^Ha5�34/ %(0N/859/�YZ+g56/ >K+U/;: Y 59+KV %(0N/ 7 +i'E$4%

q � � � 	�t %9+ %(0N/ 7 +i'E$4% � �

�

�

S



�

���

�,S b 'E$[= %90,/ � 1v5 %(/;:6'O1Q$ /;GIHA1@%('J+K$ +KY %(0N/

]^Ha5�34/ - 0,+F:</ 7�1@5?1QV /W%<5('*] /;GIH21k%X'E+K$[: 1@59/

>F'l34/�$

BDC

P o � ]^+i:,r 1Q$,= R o � :6'J$ r � � � r � � � �



P o � ]^+F:,r R o � :6'E$ r

P
�

o � ]^+F:
�

r R
�

o � :6'E$ r

P � � R � o � ]^+F: �[r � � :6'J$ �Ar

P � � R � o �

�

]^+i: �[r � :6'J$ �[r
�

P � � R � o � �

� +�%9/ %(0A1k% 1g: w 'J$,]W59/.1�:</ +.34/85 %(0N/ 5?1Q$N>K/

� � r � � � - / V +.34/ Y 59+KV %(0N/ 'E$,'l%X'`1�)

7 +F'E$4% q � � �&t 1�)*)�1v56+FHN$,= %90,/ ]�'_59]�)J/

B

1�](h %(+

%(0N/ 'E$,'l%X'`1�) q � � �&t - 0,/�$ r o � � S



�

���


���
�
���� � �U�@� 
 �a� � 
�� � ��� � �[� ��� �&���@�x�

	 � ��
�� �

� 0,/ 7�1@5?1QV /W%<5('*] /;GIH21k%X'E+K$[:

P o P qxr6t 1Q$[= R o R qxr6t

] 1Q$

B

/ =N' 	 /859/�$4%X'`1k%(/;= - 'L%(0 59/;: 7 /;]m% %(+ r %(+

>F'l34/

=NP

= r

1�$,=

=,R

= r

56/;: 7 /;]m%X'L34/;)

C

S

/ ] 1Q$ H,:</ %(0N/;:</ =N/85('L3K1k%X'l34/;: 1Q$,= %90,/

]?0A1�'J$ 59H,)E/ %(+ �A$,=

=NR

=,P

S

=NR

=MP

o

=NR

= r �

=ar

=MP

o

�	�

�

�

��


�

�

�

=MP

=ar �

o �



�

�

�


 �

��� � �����

	KS � 'L34/�$ %(0N/ ]^Ha5�34/

P o r � � � 1Q$[= R o

r

�

� � � � r � �

%(0N/�$

=NP

=ar

o

1Q$,=

=NR

= r

o S

� /�$[]^/

=NR

=MP

o

=MR

= r �

= r

=MP

o

�	�

�

�

� 


�

�

o



�kr

	

�



	

��r



�

���

� S � 'l34/�$ %90,/ ]^HM5�34/

P o � � :</;] r 1Q$[= R o 	 � � %d1Q$ r �A$,=

%(0N/ :6)E+�7 / +KY %(0N/ ]^Ha5�34/ 1k% %(0,/ 7 +F'E$4%

r o

�




S



� � � � �����
	 � � �
� ��������	

� � �

�

������	

�

�

�

	

� �

�

�

	

������	

�

�

�

	

�

�

�

	

�

������	

� ������� �
	

�

������	�!

!�"

#

�%$'& �(!

!�"

#

���)��	*$

#

�����+	*$

�

�

��,-��	

�����

�

	

� ������	+�����.	



�

���

=NR

=,P

o

=NR

= r �

=ar

=,P

o

=NR

= r �

	

� 


�

�

o � :</;] �[r

�

	

:</;]�rU%?1�$ r

o

� :</;]fr

%d1Q$ r

o

�

]^+F:NrI%d1Q$ r

o

�

:6'E$ r

0N/�$ r o

�




- / 0A1�34/

=NR

=,P

o

�

:6'E$ �

�

o � �



�

���


���
�
���� � ��� � ��� �

�

�

R

�

P

�

� +K$[:6'J=N/85 1Q>&1�'E$ +FHa5 7�1@5?1QV /W%65('J] /;GUHA1k%X'J+K$,:

P o r
� � � 1Q$[= R o

r

�

� � � � r � �MS

/ 0A1�34/ YZ+FHN$,= %(021k%

=NR

=,P

o

	

�gr

S

� +.- e

=

�

R

=NP

�

o

=

=NP

=MR

=NP

o

=

=NP

	

��r

B

Ha% - / ] 1Q$N$,+Q% =,' 	 /859/�$4%X'`1k%(/ 1 YZH,$,]m%X'E+F$ +FY

r =,'l59/;]m%X)

C

- 'L%(0 56/;: 7 /;]m% %(+ P S



�

���

/ .

� >

/

&H( � 2$2���� &

.0/

%

.

�+
5� 6H"��

/

�

A

�+
5�

,

1

�

�

1

�

�

�

1

1

�

1

�

1

�

�

1

1

�

1

�

1

� �

1

�

1

�

�

(��

1

�

�

1

�

�

�

1

1

�

1

�

1

�

�

1

1

�

9

�

�

�

1

1

�

9

�

�
�

1

�

1

�

�

1

1

�

9

�

� �

9

� 


�

�

�

� �



�

9

�

�

�

�

9

�

�

�

9

�

�

�



�

���


 �

��� � ���

b 'J$,= e

=

�

R

=,P

�

>i'L34/�$ P o r � :6'J$ r 1Q$[=

R o 	 � ]^+i:MrmS



P o r � :6'E$ r R o 	 � ]^+F:,r

=MP

= r

o

=

= r

qxr � :6'E$ r6t

=,R

= r

o

=

=ar

q
	 � ]^+F:Nr6t

o 	 � ]^+i:Mr o :6'E$ r



=,R

=NP

o

=MR

= r �

= r

=NP

o

=MR

= r �

	

� 


�

�

o

:6'E$ r

	 � ]^+F:,r



�

���



=

�

R

=,P

�

o

=

=MP

=MR

=NP

o

=

=MP

:6'J$ r

	 � ]^+F:Nr

o

=

= r

:6'E$ r

	 � ]^+F:Nr �

= r

=NP

�

	

9 �

% (@�

�




�

�

�

	

� 
��

�


 �

� 
��

�

�

�

�

	

9 �

% (*�

�




	

9 �

% (*�

�




�

�

9

9 �

% (@�

�

�

	

9 �

% (@�

�




% (*�

�

�

�H
5�

� 	

�H
5�

�




	

9 �

% (*�

�




�

�

% (*�

�

�

% (*�

�

�

�

� 
5�

�

�

	

9 �

% (*�

�




�

�

% (*�

�

� 9

	

9 �

% (@�

�




�

�



�

9

	

9 �

% (*�

�




�



�

���


���
�
���� � � 
 � �.�!�"� � � �8� �!�"� �

� 0,/ Y!+F)J)J+.- 'E$,> GIH,/;:c%X'E+K$[: 1@59/ 1

B

+KHa% %(0N/

hi/

C

'J=N/.1�: 'J$ %90['J: :</;]m%('J+K$ S

	KS TUHM7N7 +F:</ %9021k% R o p qxr6t 1Q$,= P o w qsr6tuS

021k% '*:

=,R

=NP �

� S �� ��


 �

�U�k�&� � �

� S 	 	FS 



