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u; QO xm |}=[i w xOW XNWt |}=yv |QHt |Q}PBC}akwt QO u; R= |W=v |=]N
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\@=wQ w l}D=tv}U "CU= lQLDt |wmU ?=DW w CaQU 'C}akwt Qo}O |wU R= w
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pYit VW =@ p=YD= u}= "Ovm|t pYDt lQLDt |wmU x@ =Q C@=F |wmU 'xr}t
VW w OvQ=O |O=R; xHQO xU l} Qy xm lQLDt |wmU x@ �i�1; :::; 6� mi |wQm
'OvQ=O |O=R; xHQO wO l} Qy xm C@=F |wmU x@ �i�1; :::; 6� bi p=UQw}vw} pYit

"CU= Q=QkQ@
xm O=O u=Wv w6�1 Q=OQ@ =@ u=wD|t W x=oDUO QO =Q lQLDt |wmU C}akwt
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b1 b2 b3 b4 b5 b6
X�mm� 354 531 �123 127 �231 403 �231 403 �123 127 354 531
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Z�mm� 0 0 0 0 0 0

"�R}t u=QwO w |}=Hx@=HR= p@k� |rY= xvwtv lQLDt R}t x@ pYDt |wQm pY=it C}akwt "2 pwOH
m1 m2 m3 m4 m5 m6

X�mm� 153 209 34 730 �187 939 �187 939 34 730 153 209
Y�mm� 128 557 196 962 68 404 �68 404 �196 962 �128 557
Z�mm� 1200 1200 1200 1200 1200 1200

pY=L Q=mwR=U |DiU '11 |x]@=Q R= xO=iDU==@ w O};|t CUOx@ =yx}=B R= l} Qy
l} Qy |DiU |x@U=Lt Ov=xDiQo Q=Qk |QU CQwYx@ =RH= xm u}= x@ xHwD =@ "OwW|t
|DiU p=ta= =@ C}=yv QO "Ovm|t C}a@D |QU |=yQvi x@ \w@ Qt |x]@=Q R= =yx}=B R=

"O};|t CUOx@ pm |DiU T} QD=t 'pY=L T} QD=t x@ =ywmU
Q}}eD w CU= |QU |=yQvi C} Qvi ?} Q[ Ovv=ty R}v OwN |x@ wvx@ 'x}=B |DiU
'|WDre |=yu=k=D=} 'wQmU= p=@ |xOvQ=Oxov � u; |=RH= pmW Q}}eD pt=W u; pmW
"""w p=UQw}vw} pYit '|wQm pYit 'Qorta hqe 'xQyt '=yxtJ=U 'wQmU= p=@ QwLt
|QwLt |=ypmW Q}}eD pt=W �|@ QHD CQwYx@� =ypmW Q}}eD u} QDW}@ "CU= �
p=UQw}vw} pYit w |wQm pYit 'Qorta hqe 'u; <=RH= w xQyt 'wQmU= p=@
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p=UQw}vw} w |wQm |=ypYit|DiUp}rLD w |R=UpOtut[ `H=Qt R=|NQ@ QO
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OvQ=O Q=wO |=yxtJ=U xm |}|WDre |=yu=k=D=} |DiU u}vJty [15]"OQm Q_vhQY
xOW?=NDv= |wQm pYit R}v Qo}O |aHQt QO [16]"CU= xDiQo Q=Qk |UQQ@ OQwt

[3]"|DiU p}rLD |=Q@ sy R= =OH |=RH= CQwYx@ xOW xDiQo Q_vQO pOt "2 pmW

QO |}=Hx@=H Q=Okt p}O@D |=Q@ "CU= s=i |x}=B |DiU u=R}t u=ty xm OwW|t xO=O
%OQ=O OwHw Q} R |x]@=Q R}v |rY= C=YDNt QO |}=Hx@=H x@ '=yx}=B QwLt |=DU=Q
�� = J�1�X (8)
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%CU= Q=QkQ@ 9 |x]@=Q '=yx}=B |QwLt |wQ}v Q=OQ@
�f = J�T�� (9)

%s} Q=O 9 |xrO=at QO 8 w 7 CqO=at |Q=Po}=H =@ xm
�f = J�TKJ�1�X (10)

Q=OQ@ w |DiU T} QD=t '|r=ta= IvQ Q}}eD \=@DQ= Qou=}@ xm 11 |x]@=Q x@ xHwD =@
|x]@=Q "OwW|t pY=L |}=yv |QHt |DiU |=Q@ 12 |x]@=Q 'CU= |}=Hx@=H

%R= CU= CQ=@a KX |DiU w =yx}=B |DiU T} QD=t u=}t
�f = KX�X (11)

KX = J�TKJ�1 (12)

=yx}=B |DiU "CU= KX |DiU w R}t ?}mQD R= pY=L |DiU =@ Q@=Q@ pm |DiU
|D}akwt Qy QO w Ow@ Oy=wN Q}eDt |QwLt |=ywQ}v Q=Okt w R}t C}akwt x@ xDU@
R}t |DiU uDiQo Q_v QO uwO@ sDU}U pm |DiU KX T} QD=t "OwW x@U=Lt O}=@

[12]%CU= u}vJ
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[13]"|]N Qorta QO |Ov@u=k=D=} "4 pmW

Qorta |WDre |=yu=k=D=} |DiU "4"1"3
|=ywQ}v '|}x} w=R T=tD =@ |WDre |=yu=k=D=} xm CU= |}xvwox@ Qorta |Ov@u=k=D=}
=@ |=yu=k=D=} QO |DiU |x@U=Lt p}rO u}tyx@ "�4 pmW� Ovvm|t ptLD =Q |QwLt
|=yu=k=D=} |DiU Q@ sm =L \@=wQ "CU= Q=OQwNQ@ |QDW}@ C}ty= R= |}x} w=R T=tD

[13]%R= CU= CQ=@a |WDre

Q = Fa0
ZSin�

(15)

|}=yxtJ=U O=OaD Z 'kgf?ULQ@|WDreu=k=D=} Q@ OQ=w Q=@V}B |wQ}v Fa0 u; QO xm
|x]@=Q R= |}=Hx@=H u=R}t "CU= T=tD |x} w=R � w Ovvm|t ptLD =Q |QwLt Q=@ xm
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|DiU Q=Okt "CU= QDt|r}t ?ULQ@ =yxtJ=U Q]k |xR=Ov= Qov=}@ Da u; QO xm
%=@ Ow@ Oy=wN Q@=Q@ kgfmm ?ULQ@ R}v |WDre u=k=D=}

kB = 3Fa0
�a0

(17)

30� T=tD |x} w=R u; QO xm xOW ?=NDv= Qorta |WDre u=k=D=} |=Q@ xH}DvQO
300kgf u; Q=@V}B |wQ}v w OQ=O QDt|r}t 5 556 Q]kx@ xtJ=U 15 [15]'CU=

"Ow@ Oy=wN 339 6N/�m Q@=Q@ |DiU Q=Okt 'CU=
hqe w p=UQw}vw} w |wQm pY=it |DiU \}=QW u} QDO@ QO 'OW xQ=W= xm u=vJ
u}}aD |=Q@ 'hrDNt |=yC}akwt QO u=wD|t |@} QkD Qw]x@ "OW x@U=Lt Qorta
I}B w xQyt |Q=Wi w |WWm |DiU |rw "OQm xO=iDU= Q}O=kt u}= R= =yx}=B |DiU
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