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&Ov=xOW QB |U}rov= hQL l} w OOa l} T=U= Q@ pwOH |=yxv=N "OvW=@ |O=Ot=
hwQL w OvyO|t u=Wv =Q C} Qwt-=t l} |=QH= *pL=Qt ?}DQD 'O=Oa= xm |}xvwo x@
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\N CQwY x@ 'u=tU; QO Tvqw@t; OQor=@ xm |}=Hu; R= w s}vm|t x@U=Lt
|UO}rk= CQwY x@ '=Q u; \UwD xOW |] pY=wi 'Ovm|t CmQL s}kDUt
QO xm P (ix; iy) CQwY x@ =Q =yx=o}=B C=YDNt [13 w 12]"s}vm|t x@U=Lt
'=yTvqw@t; x=o}=B |=Q@ ?}DQD x@ 'CU= i = AA;BB;MM;HH u;
u}vJty "s}vm|t h} QaD =yTvqw@t;OQor=@ w =yTvqQwDwt '=yTvqw@t;Tw@ wD=

"s} Q}o|t Q_v QO P (HOSx; HOSy) CQwY x@ =Q |v=tQO RmQt C=YDNt
Oy=wN Q} R KQW x@ 1 pwOH QO xOW QmP Cq=L |=Q@ pY=wi '=y|Q=Pos=v u}= =@

"Ow@
=D =yTvqQwDwt =yTvqw@t;Tw@ wD=  =yTvqw@t; '?}DQD x@ 'x=o}=B R= xrY=i "1
|]TvqQwDwt =}  Tvqw@t;Tw@ wD=  Tvqw@t; \UwD xm |t=ovy 'xFO=L pLt

"OwW|t
d = j�� ixj+ j� � iyj i = AA;BB;MM

Tvqw@t;OQor=@\UwD xm|t=ovy 'xFO=LpLt =D =yTvqw@t;OQor=@ x=o}=B R= xrY=i "2
"OwW|t |]

d =
�

(��HHx)2 + (� �HHy)2
� 12

Tw@ wD= =} Tvqw@t; \UwD xm|t=ovy |v=tQO RmQt =D xFO=L pLt R= xrY=i "3
"OwW|t |] Tvqw@t;

d = jHOSx � �j+ jHOSy � �j

Tvqw@t; \UwD xm |t=ovy =yTvqw@t;OQor=@ x=o}=B =D xFO=L pLt R= xrY=i "4
"OwW|t |] Tvqw@t;Tw@ wD= =}

d = jHHx � �j+ jHHy � �j

x=o}=B  =yTvqw@t; x=o}=B  |v=tQO RmQt '?}DQD x@ =D xFO=L pLt R= xrY=i "5
"OwW|t |] Tvqw@t;OQor=@ \UwD xm |t=ovy =yTvqw@t;Tw@ wD=

d =
�

(ix � �)2 + (iy � �)2
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i = HOS;AA;BB

Tvqw@t;OQor=@\UwD xm|t=ovy|v=tQO RmQt =D =yTvqw@t;OQor=@ x=o}=B R= xrY=i "6
"OwW|t |]

d =
�

(HOSx �HHx)2 + (HOSy �HHy)2
� 12

xm |t=ovy |v=tQO RmQt =D =yTvqw@t;Tw@ wD= =} =yTvqw@t; x=o}=B R= xrY=i "7
"OwW|t |] Tvqw@t; \UwD

d = jHOSx � ixj+ jHOSy � iyj i = AA;BB
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Q=}at h=QLv= Q=Okt Vy=m ?@U ,=twRr u}ov=}t Q=Okt Vy=m xm CU= |vDio "OW
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pLt QO |DU} QwQD |xFO=L x@ u=wD|t ,qFt "OwW sy=Qi |QDW}@ C=O}ytD O}=@
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TrHt OwHw |rw 'OW=@ Q=OQwNQ@ |tm C}atH R= |D}atH ^=Lr x@ =} OW=@ sm
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=@ |=y`@ Qt |=Q@ |yOCtON u=tR w hOy `@=wD Ow@y@ xm Ow@ Oy=wN ?r]t u}=
R= xvwou}= |=Q@ xv} Ry hQY w CU= Q=OQwNQ@ |QDW}@ C}ty= R= QDW}@ C} wrw=

"CU= x}HwD p@=k |a@ Qt |=yOL=w

|[=} Q pOt "3
\=kv |xQ=@ QO pw= |xDmv "CU= |QwQ[ xDmv OvJ QmP '|[=} Q pOt u=}@ R= p@k
ZQi C@=F '`@ Qt Qy uwQO QO xFO=L l} O=ONQ p=tDL= 'xr�Ut u}= QO "CU=[=kD
`@ Qtl} R= x]kv Qy QO Ov=wD|t 'Q@=Q@ |r=tDL= =@ 'xFO=Ll} Qo}O CQ=@a x@ "OwW|t
P (�; �) CQwY x@ |D=YDNt =@ 'xFO=L pLt '=[=kD |x]kv l} Qo = "OyO MQ
`} RwD R= xm Ow@ Ovy=wN pkDUt |iO=YD Q}eDt wO � w � x=ou; 'OwW xO=O u=Wv
QO =Q \=kv u}= 2 pmW "Ovvm|t |wQ}B '`@ Qt `r[ pw] x@ |}xR=@ QO 'CN=wvm}

[13]"OyO|t u=Wv b� a pw] x@ |a@ Qt

QU =D QU QO xFO=L l} O=ONQ p=tDL= xm b� a pw] x@ |ar[ =@ |a@ Qt "2 pmW
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Ovyt w 1 Q=Okt 'OW=@ xDW=O OwHw i `@ Qt QO Tvqw@t; QwQt w Qw@a u=mt= Qo = %QAi

&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO
Q=Okt 'OW=@ xDW=O OwHw i `@ Qt QO Tvqw@t;Tw@ wD= QwQt w Qw@a u=mt= Qo = %QBi

&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w 1
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&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO
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&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w 1
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&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w 1 Q=Okt 'OW=@ xDW=O
&i `@ Qt QO am =O}Ov=m QO =yTvqw@t; x=o}=B CN=U |xv} Ry %COAi;am

&i `@ Qt QO bu =O}Ov=m QO =yTvqw@t;Tw@ wD= x=o}=B CN=U |xv} Ry %COBi;bu
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&i `@ Qt QO ho u=DUQ=t}@ |=Q@ x C=YDNt %HOSXi;ho
&i `@ Qt QO ho u=DUQ=t}@ |=Q@ y C=YDNt %HOSYi;ho

&i `@ Qt QO a |x]kv %ai
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&Tvqw@t; CaQU %velA
&Tvqw@t;Tw@ wD= CaQU %velB

&TvqQwDwt CaQU %velM
&Tvqw@t;OQor=@ CaQU %velH

&`@ Qt Qy |=Q@ =yu=DUQ=t}@ O=OaD %NUHO
&OvyO|tp}mWD =Q|UQQ@ OQwt |xk]vt xmpmW|a@ Qt |=yOL=w O=OaD %NUAR

&=yx=o}=B O=H}= |=Q@ CrwO |xHOw@ %bud
&|UQQ@ OQwt |xk]vt QO Tvqw@t; =@ C} Qwt-=t l} ẁQW p=tDL= %POA

&|UQQ@ OQwt |xk]vt QO Tvqw@t;Tw@ wD= =@ C} Qwt-=t l} ẁQW p=tDL= %POB
&|UQQ@ OQwt |xk]vt QO TvqQwDwt =@ C} Qwt-=t l} ẁQW p=tDL= %POM

"|UQQ@ OQwt |xk]vt QO Tvqw@t; OQor=@ =@ C} Qwt-=t l} ẁQW p=tDL= %POH
%|Q}os}tYD |=yQ}eDt

Q=Okt 'OwW xDN=U am =O}Ov=m QO i `@ Qt |=Q@ =yTvqw@t; x=o}=B Qo = %ACi;am
&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w 1

'OwW xDN=U bu =O}Ov=m QO i `@ Qt |=Q@ =yTvqw@t;Tw@ wD= x=o}=B Qo = %BCi;bu
&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w 1 Q=Okt

1 Q=Okt 'OwW xDN=Umo =O}Ov=m QO i `@ Qt |=Q@ =yTvqQwDwt x=o}=B Qo = %MCi;mo
&OQ}o|t OwN x@ =Q 0 Q=Okt CQwY u}= Q}e QO w

O}t= 'OW=@ |UO}rk= =} |D=YDNt pY=wi xmu}= ?UL x@ "OwW x@U=Lt pY=wi
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j��AAxjf�(�)da =
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j��AAxj 1
b� ada =

(AAx � a)2 + (AAx � b)2
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%�xOW QmP OQ=wt R= swO OQwt ,qFt� |UO}rk= pY=wi |=Q@ |[=} Q O}t= �?
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(��HHx)2 + (� �HHy)2fd(d)dd =
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�p
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3(b� a)2 j
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"CU=
%=yXN=W
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|xOvQ=tW u; QO mo xm =yTvqQwDwt x=o}=B |=Q@ =y=O}Ov=m |xawtHt %MO

&CU=y=O}Ov=m
|xOvQ=tW u; QO he xm =yTvqw@t; OQor=@ x=o}=B |=Q@ =y=O}Ov=m |xawtHt %HE

&CU= =y=O}Ov=m
"CU=yu=DUQ=t}@ |xOvQ=tW u; QO ho xm =yu=DUQ=t}@ xawtHt %HO
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g14;i;am =

j
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(AAXi;am � ai)2 + (AAYi;am � ai)2
�3

3(bi � ai)2 �

2�
�p

(AAXi;am � bi)2 + (AAYi;am � bi)2
�3

3(bi � ai)2 j (16)

g15;i;am;ho =

jHOSXi;ho �AAXi;amj+ jHOSYi;ho �AAYi;amj (17)
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g17;i;bu;ho =

jHOSXi;ho �BBXi;buj+ jHOSYi;ho �BBYi;buj (19)

Wi =
X
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Li;ho (20)
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NBi = 1 +NUHO +Wi (22)

NMi = 1 + (2�NUHO) +Wi (23)
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velA

�ACi;am| {z }
2

)

+(
X

ho
(
X

am

X
he
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(ai �HHXi;he)2 + (ai �HHYi;he)2
�3

3(bi � ai)2 j (14)

g13;i;ho =

j
2�
�p

(HOSXi;ho � ai)2 + (HOSYi;ho � ai)2
�3

3(bi � ai)2 �

2�
�p

(HOSXi;ho � bi)2 + (HOSYi;ho � bi)2
�3

3(bi � ai)2 j (15)
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+
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+
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bu
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mo
(COMi;mo �MCi;mo)+X

he

�
COHi;he �HCi;he

�
) � bud (30)
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MCi;mo 2 f0; 1g; HCi;he 2 f0; 1g (31)
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