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Q=W Q=OQ@ hQat F(Q):bn 'u}vJty "Ov=xOW u=}@V= (u; v; w)

x=oDUO u=QwO R= |W=v xtWJ Q=OQ@ hQat S(Q) w pwrU xHw Q@ Owta
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V sHL QOQCr=L Q=OQ@ C=Q}}eD MQv u}@ |xvR=wt Qou=}@ 1 |xrO=at
'xOW x�=Q= |=yx]@=Q QO "CU= @V |RQtK]U R= |Qw@aXr=N Q=W =@
Q=OQ@|DQ=mO |=yxir-wt (u; v;w) 'Q=Wi w|r=oJhQat?}DQDx@ p w �
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"CU= �|v=QwO C=YDNt x=oDUO x@
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V}=Ri= C}r@=k R= |Q=OQwNQ@ 'CUOq=@ |=ysD} Qwor= |=}=Rt R= |m}
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|v=mt CkO V}=Ri= Qw_vtx@ 'Q[=L |xar=]t QO "CU= Q=OQwNQ@ pw=
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%OwW|t s=Hv= 11 |x]@=Q T=U=Q@
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s
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qR = qj+1� s
4 [(1+ ks)rj+1+(1� ks)�j+1] (11)

|xOvyOu=Wv ?}DQDx@ r = qj � qn3 w � = qk � qj s�qa
|x]@=Q QO xO=iDU= OQwt |=yC}akwt w xOw@ wQTB w wQV}B |=yQorta
u=R}t |xOvvmpQDvm k QDt=Q=B "Ov=xOW xO=O u=Wv 2 pmW QO '�11�
|xm@W QO� 0 333 w �1 =@ Q@=Q@ k <=R=x@ "CU= CUOq=@ VwQ CkO
CUOq=@ xU w wO |x@DQt |=yCkO ?}DQDx@ �CN=wvm} w u=tR=U=@
|=Q@ w 'Q=W R=UOwOLt u=wvax@ s ?} Q[ R= u}vJty "O};|t CUOx@

"CU= QwDwQ Oa@|@ `=aW R w xe}D lwv M=t OOa Mtip 'u; QO xm
Oa@|@ |}x} w=R CaQU h} QaD j} Q] R= xe}D lwv M=t OOa 'xH}DvQO

"OwW|t p=ta= |v=QwO CaQU hrDNt Cq=L QO

sm =L CqO=at |R=UxDUUo
|=Q@ �wQ� CUOq=@ VwQ R= QwDwQ pwL u=} QH u=O}t |OOa pL |=Q@
|R=UxDUUo [28]"CU= xOW xO=iDU= u=} QH |=yQ=W |R=UxDUUo
"�2 pmW� CU= xOW s=Hv= |yHw Q=yJ u=tR=U|@ |xm@W l} QO
Q}O=kt w xOw@ pwrU C} RmQt ẁv R= xO=iDU= OQwt OwOLt sHL VwQ
Q=W "OvwW|t xQ}NP pwrU Rm =Qt C}akwt QO Cr=L Q=OQ@ |=yQ}eDt
�wQ� Q=W |x]@=Q \UwD pwrU Qy k xQ=tW xHw R= |Qw@a Xr=N

%OwW|t x@U=Lt 6 |x]@=Q T=U=Q@
Fk =

1
2 [F(QL) +F(Q)R � j ~Aj(QR �QL)]k (6)

'u; QO xm
j ~Aj(QR �QL) = j�~F1j+ j�~F2j+ j�~F3j (7)

j�~F1j = j ~U?rj
(
(��� �p

~a2 )

2666666664
1
~u

~�

~w
(~u2+~�2+ ~w2)

2

3777777775

+~�

2666666664
0

�u� n̂x�U?r
�� � n̂y�U?r
�w � n̂z�U?r

~u�u+ ~��� + ~w�w � ~U?r�U?r

3777777775
(8)

j�~F2;3j = j ~U?r � ~aj(�p� ~�~a�U?r
2~a2 )

2666666664
1

~u� ~nx~a

~� � ~ny~a

~w � ~nz~a
~Hr � ~U?r~a

3777777775
(9)

xOW |Q}o\UwDt |@ wm =S T} QD=t hQat �
A 'jwi |=yx]@=Q QO
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"""OQor=@ QwDwQ pwL GRrQ}e u=} QH |OOa |R=Ux}@W

=yxOv=t |vt[ |R=UQ=wty
VwQ R= xO=iDU= '|OOa pL |}=Qoty QO `} QUD |=Q@ pL x=Q l}
=Q CFL OOa V}=Ri= VwQ u}= "CU= =yxOv=t |vt[ |R=UQ=wty
s=Hv= C=@U=Lt R= Q=QmD Qy QO =yxOv=t |R=UQ=wty "OR=U|t umtt
R=UQ=wty Qorta l} \UwD =yxOv=t CU= sRq VwQ u}= QO "OwW|t
CN=wvm} |xm@W QO TqBq Qorta R= Qw_vt u}= x@ xm 'OvwW QDr}i
'=yxOv=t|R=UQ=wty|=Q@ xO=iDU=OQwt|}=yv|x]@=Q "CU= xOWxO=iDU=

[31]%OwW|t u=}@ 15 |x]@=Q CQwYx@ |@ wm =S Q=QmD VwQ j@]

�R(m)
j =

Rj + �
P

i=k(j)

�R(m�1)
i

1+ �
P

i=k(j) 1 (15)

Ctqa w xOw@ xOW Q=wty |xOv=t Q}O=kt |xOvyOu=Wv ��: � T} wvq=@
lQDWt xwHw |=Q=O xm x}=Uty |=ypwrU QO =yxOv=t Q}O=kt |wQ `tH
?@U xm � |=Q@ ?U=vt Q=Okt "OQ}o|t CQwY 'OvDUy i pwrU =@ k
0 5 OwOL 'xOW T} QD=t ?}=Q[ |Q]k uOw@ ?r=e C}Y=N V}=Ri=
2 pk=OL |@ wm =S VwQ Q=QmD sRq C=aiO O=OaD [31]"OwW|t ?=NDv=
uOW Q@=Q@ wO '=yxOv=t |R=UQ=wty VwQ R= xO=iDU= C} Rt "CU= Q=QmD

"CU= �|v=tR s=o xH}DvQO w� R=Ht Cv=Qwm OOa

|RQt \}=QW
Qy <=R=x@ '=yxe}D K]U Q@ u=} QH uOw@ T=tt |RQt \QW p=ta= |=Q@
Q}O=kt "OwW|t xDiQo Q_v QO |R=Ht |rwrU '=yxe}D K]U |wQ xHw
j@] R}v |@Uv |=yCaQU w xOW ZQi u=Um} |SQv= w |r=oJ 'Q=Wi
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