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�yz = � @w
@y
� 2���yz ; (4)

x@ p=L "CU= xar=]t CLD OQov=Uty \}Lt |WQ@ C@=F hQat � =Hu}= QO xm
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OL |DaQU xm lQLDt \rDNt w |}x@r '|J}B |=y|}=H@=v |=Q@ [10]7utDQ} w
x@ xm |}=yu; |=Q@ u}vJty w OvQ=O |rw] w |WQ@ G=wt= Q=WDv= CaQU pY=i
|xr�Ut [11]8hmRv*mQ=t "O=O x�=Q= |twta |rL x=Q 'OvUQ|t CwY=Qi |=yCaQU
Cr=L R= =Q OwN CmQL xm =Q |DN=wvm} Q}e CaQU |=Q=O lQLDt |J}B |}=H@=v
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OQwt 'Ovm|t x@ QHD =Q Q=O@=DW |DmQL |WQ@ G=wt= Q=WDv= CaQU |xOwOLt QO
QO xm |}x@r |}=H@=v l} |xr�Ut |=Q@ [18]utDQ} w "CiQo Q=Qk p}rLD w x} RHD
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|R=UxO=U =@ xm O=O u=Wv u=wD|t "OQm |Q}op=QoDv= Q=@ wO 'x} Qwi |=[i |=yQ}eDt
w(s1; s2) `@=D |=Q@ Q} R KQW x@ |DQ=@a '�1 ?UL Q@ |Q}op=QoDv= pw= |xrLQt

"Ot; Oy=wN CUO x@
w(s1; s2) = � ik

�
R1
�1

H(�s1) exp(is2�2)�1� 
2sin2(�)
�
�2

d�2

+ k
2 sin(�) cos(�)
�
�1� 
2sin2(�)

� p1� 
2

� R10
8>>><>>>:

1
�2

exp

 
�
p1� 
2 js1j�2
1� 
2cos2(�)

!
� cos

��

2 sin(�) cos(�)s1

1� 
2cos2(�)
+ s2

�
�2
�
9>>>=>>>;d�2

+ ksgn(s1)
�
�1� 
2sin2(�)

�
� R10

8>>><>>>:
1
�2 exp

 
�
p1� 
2 js1j�2
1� 
2cos2(�)

!
� sin

��

2 sin(�) cos(�)s1

1� 
2cos2(�)
+ s2

�
�2
�
9>>>=>>>;d�2 ;

(11)

|i=m |}=yv ?=wH p=YLDU= Qw_vtx@ p=L "CU= Ctqa `@=D hQat sgn(O) xm
|R=UxO=U �2 ?UL Q@ |oty CQ=@a u}= QO OwHwt |=yp=QoDv= 'QN; sOk QOCU=

"Ot; Oy=wN CUO x@ Q} R KQW x@ |@=wH u; |xH}Dv QO xm 'OvwW
w(s1; s2) = kH(�s1)sgn(s2)

1� 
2sin2(�)
+ k
�
�1� 
2sin2(�)

�
�tan�1

26664
�1� 
2cos2(�)

�
s2p1� 
2s1

+
2 sin(�) cos(�)p1� 
2

37775
+ k
2 sin(�) cos(�)

2�p1� 
2 �1� 
2sin2(�)
�

� ln

2664
 


2 sin(�) cos(�)s1
+
�1� 
2cos2(�)

�
s2

!2

+
�1� 
2� s21

3775 :

(12)

|Qw;O=} "OQm p=ta= =Q xr�Ut |RQt \}=QW xm CU= |i=m k C@=F u}}aD |=Q@ xt=O= QO
OwN VRer |xLiY |wQ Q@ O}=@ |}=H@=v u}= x@ \w@ Qt u=mt Q}}eD `@=D xm OwW|t

%CWwv u=wD|t QDj}kO |DQ=@ax@ "OW=@ |oDUw}B=v |=Q=O
lim

s2!0+
w(s1; s2)� lim

s2!0�
w(s1; s2) =

bH(�s1):
(13)

|DL=Q x@ '12 |xrO=at QO xOt; CUO x@ ?=wH |wQ Q@ jwi \QW p=ta= =@ p=L
%xm O=O u=Wv u=wD|t

k = b
2
�1� 
2sin2(�)

�
: (14)

fs1; s2g |=yQ}eDt uDWwv R}v w 12 |xrO=at u=ty QO jwi CQ=@a |Q=Po}=H =@
pY=L xr�Ut u=mt Q}}eD `@=D |=Q@ Q} R KQW x@ |@=wH ,=D}=yv fx; y; tg ?UL Q@

"OW Oy=wN

|xS} w VvQm xm CU= |vDio "CU= \}Lt |r=oJ hQat � 'q=@ |x]@=Q QO xm
"OQm u=}@ Q} R CQwYx@ |a@=D =@ u=wD|t =Q =Hu}= QO |UQQ@ OQwt |}=H@=v =@ Q_=vDt
��yz = ��yz(x; y; t) =

kH (cos(�)vt� x) � (y � sin(�)vt) ;
(6)

uwRi= "OvDUy l =Q}O |=DrO w 20O}=U|w*y `@=wD hQat ?}DQD x@ �(�) w H(�) xm
"OW Oy=wN u}}aD xr�Ut |RQt \}=QW p=ta= =@ ,=D}=yv xm CU= C@=F |OOa k 'u}= Q@

xr�Ut |v=UWm VvQm w u=mt Q}}eD `@=wD u}}aD "3
s1 � KQW x@ =Q |O}OH |=yQ}eDt =OD@= '5 |xrO=at pL Qw_vtx@ VN@ u}= QO
u=wD|t T=U= u}ty Q@ "s}vm|t h} QaD s2 � y� sin(�)vt w x� cos(�)v t

"OQm u=}@ Q} R CQwYx@ O}OH |=yQ}eDt u}= ?UL Q@ =Q xr�Ut |xS} w VvQm
��yz = ��yz(s1; s2) = kH (�s1) � (s2) : (7)

CQwYx@ |a@=D R}v xr�Ut u=mt Q}}eD u=O}t xm O=O u=Wv u=wD|t |DL=Q x@ ,=@k=aDt
|=yQ}eDt ?UL Q@ u=wD|t =Q 5 |xrO=at u}=Q@=v@ "Ow@ Oy=wN w = w(s1 � s2)

"OQm |U} wvR=@ Q} R CQwY x@ O}OH

�
�
@2w
@s21

+ @2w
@s22

�
�2�kH (�s1)

@
@s2

� (s2) =
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�
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