
�14
01

u=DU
@=D�

'h}
QWC

}Q}O
tw

`}=v
Y

|U
Ovyt

�|W
ywSB

�'4
9�3

7"
X

'1|
xQ=t

W'
38

�1
|xQ

wO

O
ri

gi
na

lA
rt

ic
le|O}rwD sDU}U QO |R=Ux}@W Q@ |vD@t |R=Uxv}y@

xQw_vtOvJ |=yu}W=t =@ |rwYLtOvJ |L]UxU
�Q=OHwO w Q=OHlD 'Cq=YD= w xrwr %|OQwt |xar=]t�

�OWQ= |U=vWQ� wHWv=O� |L=Di |ra
u=QyD 'C=k}kLD swra OL=w '|UOvyt � |vi |xOmWv=O '`}=vY |UOvyt xwQo

�Q=}Wv=O� � |O=HU |@DHt O}U
u=QyD x=oWv=O '|v} Qi;Q� xOmWv=O 'O}OH Q� w ?Um xwQo

�Q=}O=DU=� u=}OR} OtL= O}U
u=QyD 'C=k}kLD swra OL=w '|UOvyt � |vi x=oWv=O '`}=vY |UOvyt xwQo

u}= QO "CU= C=}rta C} Q}Ot w O}rwD Ov}=Qi QO =yOQmQ=m u} QDsyt R= |m} O}rwD |R} Qxt=vQ@
Q=Qk |UQQ@ OQwt Tv=HDt=v u}W=t u}OvJ =@ |rwYLtOvJ |xOvvmO}rwD CmQW l} 'xr=kt

xQw_vtOvJ |=yu}W=t =@ |L]UxU u}t-=D |xQ}HvR pL |=Q@ |R=Ux}@W R= =t w xDiQo
Q} R =yQ=@v= w u=oOvvmO}rwD u; QO xm 'CU= xOW xO=iDU= |}=}i=QeH |oOvm =QB =@ x=Qty

xDiQo Q_v QO |v=QL@ \}=QW QO |Q=mty |SD=QDU= l} CLD OL=w CmQW l} |xawtHt
'|R=Ux}@W R= xO=iDU= =@ |O}rwD sDU}U |=yxv} Ry |R=Uxv}y@ 'xr=kt |rY= hOy "Ov=xOW
|=Q@ "OwW xv}tm =yu}W=t O} QN w Ow@tm '|Q=Oyov 'O}rwD |=yxv} Ry ẁtHt xm |}xvwo x@
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|=y=[=kD u=tR QwQt x@ w xQwO Qy |=OD@= R= 'OW xO=O K}[wD QDV}B xm u=vJ
x@ xv=NQ=m Qy QO 's=x RwQ =D =[=kD "�1 Q=Owtv� OwW|t OQ=w xv=NQ=m Qy x@ |irDNt
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200 200 300 300 300 300 1
300 300 400 400 400 400 2
150 150 200 200 200 200 3
150 150 250 250 250 250 4
300 300 300 300 300 300 5
300 300 300 300 300 300 6
400 500 500 500 500 500 7
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|HQ=N Q=@v= =t= 'OQ=O OwHw xOvDUQi w xOvQ}o |x]@=Q |v=DU= |=yQ=@v= s=tD u}@
Q=@v= =@ |Q=@v= u}@ |x]@=Q QO |v=DU= |=yQ=@v= |DQ=@a x@ "OQ=O =Q xOvQ}o Vkv \ki
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RwQ Qy u=tR w �p=Um} pO=at� RwQ 360 |R=Ux}@W pw] 'Q=@ 10 Q@=Q@ |R=Ux}@W
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s=N |xO=t |OwHwt 'TBU "OwW|t xO=O p} wLD xv=NQ=m x@ s=y RwQ QO VQ=iU
x@ xt=O= QO "Ovm|t =O}B Vy=m B Q=Okt =D s=i RwQ |va} xQwO |=yDv= =D s=y RwQ R=

"s} R=OQB|t xOvvmu}t-=D x@ VQ=iU *|R=Ux}@W OQmrta |xwLv
O}=@ VQ=iU Q=Okt xQwO Qy =OD@= QO "OwW|t xOy=Wt 3 pmW QO xm u=vJ
Q=Okt s=x RwQ R= Oa@ "OQm x@U=Lt u=wD|tv x RwQ =D =Q Q=Okt u}= =t= OwW |UQQ@
ẁtHt 'xv=NQ=m TBU "OwW|t xDiQo Q_v QO sy B C@=F Q=Okt w xOW x@U=Lt A

xOvvmu}t-=D |xrY=i x@ xHwD =@ w xO=O VQ=iU xOvvmu}t-=D x@ �D=A+B� =Q =yv;
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"�CUwmDB; pw= |xrLQt� =yQ=@v=

"s=d Q=@v= QO s=p pwYLt R=Ht Q=Okt xv}W}@ "3 pwOH
pwYLt Q=@v=6 5 4 3 2 1

321 371 301 350 364 348 1
406 430 356 382 362 435 2
409 412 401 366 427 388 3
468 355 438 353 481 417 4
356 316 311 382 352 376 5
271 380 364 277 249 282 6
879 797 741 900 882 802 7

530 |w} Q=vU xm OQ}o|t Q=Qk |UQQ@ OQwt CUwmDB; \UwD w} Q=vU 603 OwW|t
134000000 R= hOy `@=D Q=Okt 'u; QO w OwW|t ?=NDv= xv}y@ |w} Q=vU u=wva x@

"O@=}|t Vy=m 120000000 x@
pwOH QO xOW xv}y@ CQwY x@ s=d Q=@v= QO s=p pwYLt R=Ht Q=Okt u} QDW}@

%CU= xOW xO=O u=Wv 3
Q}O=kt O}=@ 's}tYD |=yQ}eDt |R=Uxv}y@ R= Oa@ 5 pmW QO |twyit pOt j@]
TBU "OwW@ |r@k Q}O=kt u} Ro}=H =vQ= |x}=B pOt QO QDt=Q=B u=wva x@ xOW xv}y@

"OwW|t ẁQW |R=Uxv}y@ swO |xrLQt
swO |xrLQt "2"4"3

|xrLQt |xOW xv}y@ Q}O=kt uOQm OQ=w R= Oa@ 'OW xO=O K}[wD QDV}B xm u=vJ
s=Hv= =Q swO |xrLQt x@ \w@ Qt C=t}_vD 'p@k |xrLQt Ovv=t =vQ= pOt QO pw=
ẁv Qy R= Cq;u}W=t O=OaD R= CU= CQ=@a s}tYD Q}eDt xrLQt u}= QO "s}yO|t

w "s}vm|t u}}aD 8 =D 1 u}@ =Q Q}eDt ẁv u}= |yOQ=Okt |xOwOLt "xv=NQ=m Qy QO
\w@ Qt |=yxv} Ry xrLQt u}= hOy `@=D "s}vm|t s}_vD 4 |wQ =Q |O=yvW}B Q=Okt
hOy `@=D |HwQN |xH}Dv "CU= Cq;u}W=t |Q=m}@ w xDiQ CUO R= |QDWt x@

"OwW|t xO}O 3 Q=Owtv QO xOW xv}y@
"CU= xOt; 4 pwOH QO Cq;u}W=t O=OaD |xv}y@ Q}O=kt

swU |xrLQt "3"4"3
pOt QO =Q xOW xv}y@ Q}O=kt 'p@k |xrLQt Ovv=t 'swO |xrLQt uOQm xv}y@ R= Oa@
"s}vm|t =QH= =Q swU |xrLQt TBU w u} Ro}=H OQm xv}y@ =Q swO |xrLQt xm |=vQ=

"4 pmW"CUwmDB; QO pOt |R=Uxv}y@ |xwLv
"OQm xv}y@ =Q sDU}U C}a[w x@ xHwD =@ `@=vt |R} Qxt=vQ@ �? w `@=vt |R=Uxv}y@
x@ xrLQt VwQ R= xO=iDU= =@ s}tYD |=yQ}eDt |R=Uxv}y@ OQm} wQ 'xr=kt u}= QO
x@ "CU= |r@k |xrLQt uOW xv}y@ xrLQt Qy |R=Uxv}y@ \QW |va} &CU= xrLQt
x@ xHwD =@ |@D=QtxrUrU |Q}os}tYD VwQ R= xO=iDU= =@ |R=Uxv}y@ pL=Qt |DQ=@a
|Q}os}tYD VwQ ẁv u}= =@ |ak=w |=}vO QO xm 'CU= xOW s=Hv= =yv; C}ty= xHQO
Q} wYD x@ '4 pmW QO |twyit pOt l} ?r=k QO =Q uOQm xv}y@ pL=Qt "OwW|t
|R=Ux}@W pOt O}=@ =OD@= CU= xOW xO=O u=Wv 2 Q=Owtv QO xm Qw]u=ty "s}=xO}Wm
Q=Ri=sQv R= 'Oa@ |xrLQt QO TBU "OwW |L=Q] =vQ= Q=Ri=sQv QO |UQQ@ OQwt |xr�Ut
s}tYD |=yQ}eDt |QU u}rw= uOQm xv}y@ Qw_vt x@ =vQ= OwN QO OwHwt CUwmDB;

"s}vm|t xO=iDU=
pw= |xrLQt "1"4"3

QO =OD@= "CU= |v=DU= |=yQ=@v= |OwHwt xv}W}@ x@ \w@ Qt uOQm xv}y@ |xrLQt u}rw=
CUwmDB; xm |}=yQ}eDt u=wva x@ |rQDvm VN@ QO =Q =yQ}eDt u}= CUwmDB; Q=Ri=sQv
C@ wv 's}tYD |=yQ}eDt ?=NDv= R= Oa@ "s}vm|t XNWt =Q Ovm |yOQ=Okt O}=@
x@ R=Ht CUwmDB; xm '|yOQ=Okt |q=@ w u}}=B OL O}=@ xm CU=yQ}eDt u}= C=t}_vD
h} QaD s}tYD |=yQ}eDt R= s=Om Qy |=Q@ =Q |O=yvW}B Q=Okt =@ x=Qty CU= u; Q}}eD
GQ=N Q=@v= |=Q@ w 500 =D 100 R= |rN=O |v=DU= |=yQ=@v= |=Q@ xOwOLt u}= "s}vm
\Uw OL =Q |O=yvW}B Q=Okt u}vJty "CU= xOW u}}aD 1000 =D 300 R= QwWm R=
QO "CU= xOWv xDiQo Q_v QO |D}OwOLt I}y xrLQt u}= QO "s}=xDiQo Q_v QO xR=@
VN@ u}= x@ \w@ Qt hOy `@=D 'CU= hOy `@=D ?=NDv= x@ \w@ Qt xm |Oa@ CtUk
u=wva x@ V}B R= xm � |Q=OQ=@v= |xv} Ry w xDiQ CUO R= |QDWt |=yxv} Ry pt=W �
xOW XNWt hOy `@=D "s}vm|t ?=NDv= =Q CU= xOW h} QaD =vQ= pOt |HwQN
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Ovyt "s=d Q=@v= QO s=p pwYLt |yOVQ=iU |x]kv "5 pwOH
pwYLt Q=@v=6 5 4 3 2 1

319 371 300 349 354 322 1
406 419 332 379 359 426 2
392 412 399 341 400 387 3
368 354 433 339 461 385 4
354 314 299 373 334 376 5
262 280 264 276 249 247 6
854 797 740 895 868 777 7

CqwYLt |@=QN w Cq;u}W=t |=yxv} Ry x@ \w@ Qt |R=Uxv}y@ Q=Owtv "5 Q=Owtv
"�CUwmDB; sQ=yJ |xrLQt�

"s=f xv=NQ=m QO s=m ẁv u}W=t O=OaD "6 pwOH
ẁtHt M3f2 M2f2 M1f2 M2f1 M1f1
17 3 4 3 4 3 O=OaD

p@k pL=Qt QO xm =Hu; R= =t= "CU=yxv=NQ=m R= s=Om Qy QO u}W=t ẁv Qy |=R=
s}y=wN|t 'Ow@ xOW s}_vD C@=F Qw] x@ CaQU u} QDu}}=B |wQ =yu}W=t CaQU
|R=Ux}@W pw] QO 'OW xO=O K}[wD ,q@k xm |]wQW x@ xHwD =@ =Q CaQU u}=
O=OaD QO |Q}os}tYD QO Q}}eD Ea=@ =yu}W=t CaQU Q}}eD |iQ] R= "s}vm Q}eDt
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u} QDW}@ pw= ẁv u}W=t |@=QN C=aiO O=OaD xm CiQo xH}Dv u=wD|t jwi pw=OH
w |Q=Oyov |R} Qxt=vQ@ 'Cra u}ty x@ "OQ=O pm |xv} Ry u}ov=}t Q}}eD QO =Q Q}F-=D
|B QO |B |@=QN R= |Q}owrH w CU= C}ty= R�=L u}W=t u}= |=Q@ xv=Q}oW}B C=Q}taD
|rm |Q}oxH}Dv u=wva x@ "OW=@ QF-wt Q=}U@ pm |xv} Ry u}ov=}t Vy=m QO Ov=wD|t
Q@ xv=Q}oW}B C=Q}taD w |Q=Oyov |R} Qxt=vQ@ 'Cio u=wD|t C}U=UL p}rLD u}= R=
QF-wt Q=}U@ sDU}U |=yxv} Ry Vy=m QO Ov=wD|t O}rwD \N |}=yv Cq;u}W=t |wQ

"OW=@

=[=kD x@ C@Uv C}U=UL R}r=v; "2"4
xm OwW|t u}}aD w xOW |UQQ@ =[=kD x@ C@Uv pOt C}U=UL 'CtUk u}= QO
Qw_vt u}= x@ "CU= Q=PoQ}F-=D xv}y@ ?=wH |wQ u=R}t xJ x@ =[=kD hrDNt Q}O=kt
xO=O V}=Ri= xv}y@ |w} Q=vU x@ C@Uv 6 =D 1 pwYLt R= s=Om Qy |=[=kD x@ �30
xOt; 9 pwOH QO pY=L G}=Dv "OwW|t =QH= =[=kD u}= |=R= x@ pOt w OW Oy=wN

"CU=
=yQ=@v= |OwHwt '=[=kD MQvV}=Ri= =@CU=XNWt 10 pwOH QO xm Qw]u=ty
|QDWt O=OaD Q=@v= |OwHwtVy=m =@ "Ovm|t =O}BVy=m |Q=OQ=@v= |xv} Ry xH}DvQO w
"O@=}|t V}=Ri= xDiQ CUO R= |QDWt |=yxv} Ry xH}Dv QO &OwQ|t CUO R= |QDW}@
xm OvyO|t pwYLt O}rwD CyH C=Hv=NQ=m x@ |QDW}@ |=yVQ=iU =yQ=@v= TB
Cq;u}W=t ?=wN |xv} Ry Vy=m Ea=@ xm xOW O}rwD MQv V}=Ri= Ea=@ xH}Dv QO
C=Hv=NQ=m QO x}rw= O=wt QDW}@ hQYt ?Hwt xm O}rwD V}=Ri= x@ xHwD =@ w xOW
sy QN; QO "s}DUy C=Hv=NQ=m QO s=N |xO=t Ow@tm |xv} Ry V}=Ri= Oy=W 'CU=
w ptL |=yxv} Ry V}=Ri= Oy=W 'C=Hv=NQ=m x@ =yQ=@v= VQ=iU V}=Ri= x@ xHwD =@
?}DQD x@ xm CU= u}= OyO|t =t x@ pwOH u}= xm |D=aq]= pm QO "Ow@ s}y=wN pkv

"OvQ=O pm |=yxv} Ry QO =Q Q}F-=D u} QDW}@ swO w sQ=yJ 'pw= pwYLt

"xOW |R} Qxt=vQ@ |Q=m |=yRwQ |=R= x@ u}W=t CaQU Q}}eD MQv "7 pwOH
M3f2 M2f2 M1f2 M2f1 M1f1

31 26 28 27 32 1 K]U
39 32 32 48 42 2 K]U
45 45 50 50 44 3 K]U

"CUwmDB; Q=Ri=sQv QO sHvB |xrLQt hOy `@=D "6 Q=Owtv
"xOvvm u}t-=D x@ s=N |xO=t VQ=iU C@=F Q=Okt "8 pwOH
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