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ẁkw
p=tD

L=

|Y
YN

D|
xRwL

x@x
HwD

=@C
=Q}N

=Dl
}mi

D

Q}N=
D|

xOvv
mO=H

}=p
t=wa

|Ov
@xDU

O

# 10 6 10 6 10 5 10 6 P=ND= w KQ] |@=} RQ= sOa w |Q=Pox}=tQU R= V}B |i=m =v C=ar=]t 1�1

C} Q}Ot

=tQi
Q=mC

=Q}N
=D�

1

=tQiQ=m \UwD 'KQ] uOW |}=QH= XwYN QO |Qwi s}tYD

|oJQ=Bm}

# 4 3 7 4 6 3 0 0 Ct}k |=v@t Q@ C=Yk=vt |Q=RoQ@ p}rOx@ h}a[ |}=QH= u=mQ= |Q}oQ=mx@ 2�1C=Yk=vt |Q=RoQ@ s=_v QO \@=w[ |=H x@ \@=wQ C}tm =L w u}}=B
# 4 3 5 4 8 5 7 6 uOW |vqw] w � =tQiQ=m \UwD Q=m uOv=t jrat w =tQiQ=m Ov)m |Q}os}tYD 3�1<RH u=mr=t =@ ji=wD sOa w =yji=wD
# 5 4 6 5 7 4 10 5 xU� xSwQB |=QH= |xwLv ?U=vt=v ?=NDv= w =tQiQ=m |i=m OyaD sOa 4�1�CN=U w KQ] '|rt=a
# 5 4 7 6 9 7 10 7 w |twta \}=QW C}=aQ sOa p}rO x@ =yO=OQ=Qk s=wO� |O=OQ=Qk ha[

5�1K}LY X}NWD sOa |xH}Dv QO w O=OQ=Qk u}iQ] \UwD u=t}B |YwYN
"�CU= sm u=Q=mv=t}B CUQO=v |r=t |=y=aO= =@ Cki=wt w =y=aO=

# 10 7 10 6 0 0 0 0 u; ZQ=at `iQ w u}tR u}t-=D pmWt pLQO Q}N-=D 6�1
C} Q}Ot

# 5 4 8 6 0 0 0 0
w �"""w Q=mv=t}B w Qw=Wt '=tQiQ=m � |}=QH= pt=wa u}@ |ovy=ty QO ha[

1�7 C=]=@DQ=x=oQ=m pw�Ut w xSwQB Q}Ot� =tQiQ=m CUOQ} R O=Qi= u}@ xQH=Wt w hqDN=
Q=mv=t}B w =tQiQ=m u}@ hqDN= pL `HQt OwHw sOa w �""" w

# 4 3 9 5 0 0 0 0
|x}rw= C=[wQit QO =tQiQ=m O=} R Cr=NO w OL R= V}@ �� Q}}eD QwDUO 8�1 C} Q}Ot

CN=U C=}rta w |Q=m |xvt=O w xOwOLt QO w xSwQB xOwOLt

# 7 5 10 6 9 4 10 6
=@ OQwNQ@ '=OD@= QO� xSwQB u=tR R= =tQiQ=m |ak=wQ}e w CUQO=v u}tND

9�1 C} Q}OtX}YND sOa Ea=@ w OwW|t ZQi xv=v}@VwN CQwYx@ 'C=aw[wt u=tR�OwW|t ?U=vt Q=@Da=

# 9 6 10 9 10 9 10 10
x@ |r=t |=yCN=OQB Ov}=Qi QO Q}N-=D w xOWxH=wt |r=t |=yC}OwOLt 10�1 C} Q}Ot

CrwO \UwD xHOw@ X}YND sOa Q]=N x@ Qw=Wt w Q=mv=t}B xv} Ry

# 8 6 10 9 7 5 0 0 ��� u=Q=mv=t}B |=Q@ |WR}ov= |=ylQLt w j=}DW= O=H}= sOa 11�1 `@=vt
|v=Uv=

# 4 3 5 4 0 0 0 0 C}rw�Ut xm C}=U R= CtUk u; R}yHD w C=R}yHD u}t-=D QO Q}N-=D 12�1 C} Q}Ot
CU=tQiQ=m |xOyax@ =yu; |x}yD C}i}m

# 6 5 8 6 0 0 0 0 =yCUmW R= Oa@ xv} Ry w u=tR OQw;Q@ x@ R=}v x@ =tQiQ=m |yHwD|@ 13�1 C} Q}Ot
lU} Q

108



3/
2|

xQ=t
W'

34
�2

|xQ
wO'

�13
97

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

"1 pwOH |xt=O=
# 6 5 8 6 10 6 0 0 xSwQB |rY= Q=Pox}=tQU u=tR=U QO u=w=Qi C=Q}}eD 14�1 C} Q}Ot

C=Q}}eD

# 7 4 6 3 0 0 0 0 w u=Q=mv=t}B |=yx=oQ=m w |RmQt QD=iO QO K}LY C} Q}Ot OwHw sOa 15�2

C} Q}Ot

Q=mv=t}B C=Q}N=D�2C}LqY Ok=i u=Q=mv=t}B `rN sOa w C}=U h}a[ |DUQB QU

C}i}m

u; =@ \@DQt C=Q}N=D `=wv= w# 10 6 10 5 0 0 0 0 ?U=vt=v XYND =@ u=vmQ=m X}YND w Q=mv=t}B |}=QH= C} Q}Ot QO ha[
16�2|=yQ=my=Q |x�=Q= QO u=Q=mv=t}B ha[ w �|vi u=OvtQ=m C}i}m ha[�

?U=vt=v s}rk= =@ xr@=kt |}=QH=
# 6 4 7 5 0 0 0 0 CUQO=v w Q}F-=D|@ |R} Qxt=vQ@ w |Ov@u=tR pwOH |L=Q] w |vi |xar=]t 17�2xYk=vt |xrLQt pw] QO Q=mv=t}B \UwD
# 6 5 9 6 0 0 0 0 xDU}=W=v w pw@k p@=kQ}e |}=QH= |=yVwQ R= xO=iDU= w =QH= QO x=@DW=

18�2

C=R}yHD w Kr=Yt 1�2

u=Q=mv=t}B C}=im|@ Q=m p}rO x@ Q=m QQmt Q}}eD w Q=mv=t}B \UwD

|v=Uv= |wQ}v w Cq;u}W=t w

�OvR=U|tv xOQw;Q@ |@ wN x@ =Q `iv|P C=Q=_Dv=�

xOvvmu}t=D C=Q}N=D 2�2

# 6 5 8 4 0 0 0 0 hrDNt p}qO x@ '|v=tR |xt=vQ@ =@ j@=]t '<RH u=Q=mv=t}B uOQmv Q=m 19�2

Q=@v= w pkv w ptL C=Q}N=D 3�2

# 6 4 7 5 9 6 10 7 |rN=O |x@ QHD =@ w nQR@ |Q=mv=t}B |=yCmQW u=Oki 20�2

# 6 5 7 4 0 0 0 0 `kwt x@ C}a[w CQwY |x�=Q= sOa 21�2 C} Q}Ot
C=]=@DQ=

# 5 3 8 6 0 0 10 6 X}YND � Q=mv=t}B =@ xOWxH=wt |r=t CqmWt 22�2 C} Q}Ot
Q=mv=t}B \UwD `@=vt K}LY=v xv} Ry

# 6 2 10 7 6 4 10 10 xSwQB Q=mv=t}B w |QHt |traQ}e ?=NDv= QO |U=}U u=Q}Ot Vkv 23�2
C} Q}Ot
`@=vt
|v=Uv=

# 6 4 8 5 0 0 10 6 <RH u=Q=mv=t}B =@ |rY= Q=mv=t}B ji=wD w K}LY ?=NDv= sOa 24�2 C} Q}Otu}}=B Ct}k T=U= Q@
lU} Q# 9 6 7 5 0 0 10 5 x@ O=kDa= sOa w x@ QHD =@ xSwQB pQDvm w |R} Qxt=vQ@ OL=w R= xO=iDU= sOa 25�2

|}=QH= u=UOvyt w x=oQ=m T}�Q \UwD |Ov@u=tR |xt=vQ@ R= |wQ}B
# 5 4 7 6 0 0 10 8 |vi Q}e w |U=}U p}qO x@ |HQ=N Q=mv=t}B C}LqY |UQQ@ sOa 26�2

C} Q}Ot
C=mQ=OD

# 10 6 9 5 0 0 0 0 xS} w Kr=Yt w O=wt CN=U QO Q}N-=D w Q=R=@ QO Kr=Yt w O=wt Ow@tm 27�1�2
# 6 5 9 6 0 0 0 0 CN=U u=tR QO Kr=Yt C=YNWt w ẁv QO Q}}eD 28�1�2
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# 6 4 7 6 9 8 9 6 xSwQB QO u=yv u=aiv|P CQOk 61�4
# 10 6 9 6 0 0 0 0 �Vv=Q w 4xa]k QO xwm VR} Q w p}U� =wy w ?; \}=QW w |a}@] |=}q@ 62�4 C} Q}Ot# 10 6 10 6 10 4 10 5 �O=wt Ct}k C=v=Uwv� sQwD 63�4 lU} Q
# 10 5 9 8 9 8 8 6 prtr= u}@ K]U QO q=m u}t=Dw |r=t C=QQkt w u}v=wk 64�4lQto R= q=m X}NQD u=tR uOW |vqw] w
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}QW
u=Qt

a|
UOv

yt "1 pwOH |xt=O=
# 4 3 6 5 10 5 10 4 �LC� |O=vU= C=Q=@Da= uOW p=ai w ?=UL K=DDi= u=tR COt uOW |vqw] 65�4 xv} Ry
� suspension of work by owner
�� change order
��� unavailability of incentives for contractor

OwN |=yuRw =D X |OwQw Q=OQ@ |xrY=i '=yOL=w R= l} Qy |Q}oO=} R=i QO
"Ovvm|t x@U=Lt 3 |x]@=Q CQwYx@ =Q

Ii = D(X;wi) (3)

|=Q@ swUQt `@=wD R= l} Qy u=wD|t w CU= xrY=i VHvU `@=D D 'u; QO xm
|UO}rk= |xrY=i =} �4 |x]@=Q� |wQm u=tm |xrY=i Ovv=t =Q xrY=i VHvU

%OQm xO=iDU= D(u; v) = ju� vj
D(u; v) = 1� cos � (4)

xm Ovv=O@ Ovy=wN|t x@U=Lt u}= =@ =yOL=w "CU= v w u u}@ |x} w=R � 'u; QO xm
R= xvwou}= QO |D@=kQ VN@ u=ty u}= xm xv =} OvQ=O =Q x x@ uRw Q=OQ@ u} QDl}ORv
xrLQt u}= |xOvQ@ 'OQ=O =Q |OwQw Q=OQ@ x@ uRw u} QDl}ORv xm |OL=w "CU=yxm@W
=yZi Q}=U w OwW|t xO=O Q=Qk 1 Q@=Q@ \@DQt Zi u; |=Q@ xm 'Ow@ Oy=wN C@=kQ R=
RwQx@ |=Q@ 'CU= 5 |x]@=Q CQwY x@ xm uvwywm uwv=k x=ov; "Ow@ Ovy=wN QiY Q@=Q@

%OwW|t xO=iDU= =yuRw |v=UQ
winew = wiold + �(X � wiold)zi; 0 � � � 1 (5)

%CU= 6 |x]@=Q pO=at 'uvwywm uwv=k u}vJty

wnewi =

8<:(1� �)woldi + �x for winter

woldi other Unites
(6)

xm@W Q=m sD} Qwor= "2"2"3
'OwW u}}aD xOvQ@ OL=w |o}=Uty |=yQDt=Q=B 'OvwW Q=}DN= wi0 |x}rw= Q}O=kt "1

"OwW u}}aD |Q}oO=} MQv
"OwW Q=QmD 8 |r= 2 |=y s=o 'CU= \re xtD=N \QW xm |v=tR =D "2

"OwW =QH= 5 |r= 3 |=ysOk 'X |OwQw Q=OQ@ Qy |=Q@ "3
%OwW x@U=Lt 7 |x]@=Q R= D |xrY=i 'j Qy |=Q@ "4

D(j) =
X
i

(wij � xi)2 (7)

"OwW u}}aD 'CU= xv}tm u=R}t x@ D(J) 'u; |=Q@ xm J T}Ov= "5
|x]@=Q R= O}OH wi '=yi |x}rm |=Q@ w J |o}=Uty QO j |=yOL=w |x}rm |=Q@ "6

%O}; CUOx@ 8
wnewij = (1� a)wijold + axi (8)

"O};QO s=ovy x@ � |Q}oO=} MQv "7
"OwW xO=O Vy=m XNWt |=yu=tR QO |o}=Uty `=aW "8

"OwW V}=tR; 'xtD=N \QW "9

CQwY u}O@ 'OwW|t xO=iDU= =yxm@W p}@k u}= QO xm |D@=kQ |Q}oO=} "CU= |OwQw
'OvR=OQB|t C@=kQ x@ Qo}Om} =@ uOW p=ai |=Q@ =ypwrU '|Q}oO=} sOk Qy QO xm CU=
C@Uv u; |=yuRw xm OwW|t xOvQ@ pwrU l} \ki 'C@=kQ |xrLQt l} u=}=B QO
|Q}oO=} R= ẁv u}= "OwW|t xO=O Q}}eD |Dw=iDt pmW x@ =yOL=w Q}=U |=yuRw x@
|=yxm@W u} QDsyt R= |m} uvwywm =} SOFM "Ovt=v|t 2CQ=_v|@ |Q}oO=} =Q

"CU= xOv=tR=UOwN
uvwywm |xm@W "1"2"3

|Ov@xWwNEL=@t x@ w u; R= p@k w 1962 |=yp=U x@ uvwywm |Q}oO=} uwv=k |xW} Q
OQm |iQat |vwv=k 3nQ@ Rr=tQOv=w hDU} Qm '70 |xyO QO "OOQo|t Q@ CQ=_v|@
xm hrDNt |=yOL=w QO |=y|OwQw x@ \w@ Qt |=yuRw ẁtHt xm xO}= u}= Q@ |vD@t
uOw@ OwOLt T=U=Q@ QwmPt |xO}= |=v@t "OvW=@ C@=F O}=@ Ov=xOt; |HwQN l} R=
|=y|OwQw u}@ u; uOW s}UkD w EL@ OQwt |HwQN QO OwHwt |}=}t}W |xO=t

[29]"Ow@ QwmPt |HwQN x@ pYDt hrDNt
xm |vwv=k w OQm OQ =Q nQ@ Rr=t |xO}= 4nQ@U=Qo uiDU= R}v '1976 p=U QO
x@ uvwywm '70 |xyO QN=w= QO =t= "OQm x�=Q= =Q 'CU= xOW KQ]t Q[=L VN@ QO
|xawtHt l} uDN=U O}=@ QwmPt |Q}oO=} uwv=k hOy xm O}UQ syt |xH}Dv u}=
p}mWD =Q � C@=F p=tDL= '|r=oJ `@=D l} p=tDL=sy |=yx�=Q= xm OW=@ wi Q=OQ@
|OwQw Q=OQ@ Qy |=Q@ xm OvyO Q}}eD =Q OwN |Qw] O}=@ wi |=yQ=OQ@ |va} "OvyO|t

%�2 |x]@=Q� s}W=@ xDW=O =Q � p=tDL= '|r=oJ `@=D =@ X
p(X) = 1

m
(2)

QwmPt |xO}= "CU= u} QDl}ORv 'i = 1; 2; :::;m <=R= x@ wi x@ X 'u; QO xm
'87 p=U QO xmv}= =D OQm|t Q=m ?wr]t Qw] x@ CN=wvm} p=tDL= |r=oJ `@=wD |=Q@
=t= &OQm pL =Q Qw@ Rt pmWt xm OQm O=H}= uvwywm uwv=k QO |Q}}eD 5wv}UO u} wO
"Ov} wo|t uvwywm uwv=k =Q uwv=k 'xv}tR u}= QO uvwywm syt Vkv |x]U=w x@ Rwvy
CU= QDW}@ =} |Oa)@ wO '|Oa)@ l} CQwYx@ =yuwQwv R= |}x}=Q; 'uvwywm |x}q l}

"OwW|t xOy=Wt 2 pmW QO u; R= |}xvwtv xm

"|Oa)@ wO uvwywm |xm@W |Q=DN=U pOt "2 pmW
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|x�
=Q="xOv=tR=UOwN |xm@W \UwD xOt; CUOx@ O=Oa= |:tm V}=tv w Q}N-=D OQwt 65 p}rLD "2 pwOH

weight(:; :; 45) = 3 7723 weight(:; :; 23) = 6 9139 weight(:; :; 1) = 7 8601
weight(:; :; 46) = 2 8050 weight(:; :; 24) = 4 8768 weight(:; :; 2) = 3 3324
weight(:; :; 47) = 7 9074 weight(:; :; 25) = 5 2246 weight(:; :; 3) = 5 2797
weight(:; :; 48) = 7 2722 weight(:; :; 26) = 5 0200 weight(:; :; 4) = 5 7703
weight(:; :; 49) = 6 1360 weight(:; :; 27) = 3 6467 weight(:; :; 5) = 6 9116
weight(:; :; 50) = 2 1979 weight(:; :; 28) = 3 1712 weight(:; :; 6) = 4 0145
weight(:; :; 51) = 8 1313 weight(:; :; 29) = 2 3160 weight(:; :; 7) = 2 8079
weight(:; :; 52) = 3 4015 weight(:; :; 30) = 3 6838 weight(:; :; 8) = 2 5657
weight(:; :; 53) = 3 5211 weight(:; :; 31) = 5 1735 weight(:; :; 9) = 7 1271
weight(:; :; 54) = 4 8087 weight(:; :; 32) = 4 2185 weight(:; :; 10) = 9 1446
weight(:; :; 55) = 3 0412 weight(:; :; 33) = 5 4128 weight(:; :; 11) = 5 5428
weight(:; :; 56) = 2 7960 weight(:; :; 34) = 2 3500 weight(:; :; 12 = 1 9512
weight(:; :; 57) = 5 3023 weight(:; :; 35) = 2 7945 weight(:; :; 13) = 1 9512
weight(:; :; 58) = 3 2849 weight(:; :; 36) = 4 6585 weight(:; :; 14) = 5 0693
weight(:; :; 59) = 7 0991 weight(:; :; 37) = 4 0531 weight(:; :; 15) = 2 4297
weight(:; :; 60) = 7 1403 weight(:; :; 38) = 4 5452 weight(:; :; 16) = 3 7693
weight(:; :; 61) = 6 8989 weight(:; :; 39) = 5 0495 weight(:; :; 17) = 2 6808
weight(:; :; 62) = 3 7708 weight(:; :; 40) = 7 0023 weight(:; :; 18) = 3 1712
weight(:; :; 63) = 7 6022 weight(:; :; 41) = 2 9171 weight(:; :; 19) = 2 8004
weight(:; :; 64) = 7 8630 weight(:; :; 42) = 3 5241 weight(:; :; 20) = 6 7798
weight(:; :; 65) = 5 9033 weight(:; :; 43) = 2 1905 weight(:; :; 21) = 2 6778

weight(:; :; 44) = 4 0175 weight(:; :; 22) = 4 7602

|xm@W p}rLD� |O=yvW}B pOt K} QWD w |R=UxO=}B "4"3
�MATLAB |xt=vQ@ QO uvwywm |xOvR=UOwN

�pw= VwQ� VywSB |=yxDi=} "1"4"3
94 =D 75 |=yp=U |v=tR |xR=@ QO Q}N-=D COW w u=R}t w Q}N-=D ẁkw p=tDL= =OD@= QO
1 pwOH sD}; 65 w |OwQw u=wvax@ 'CU= xOW XNWt uwDU 8 QO 1 pwOH QO xm
=DCU= xOW xO=O Q=Qk xm@W Oa@ 'OW|t xv} RyV}=Ri= w u=tR C=Q}N-=D O=H}=Ea=@ xm
|r}rLD CUQyi 'u; R= TB "OwW s=Hv= MATLAB Q=Ri=sQv \UwD x}rw= |v}@V}B
=@ "CU= xOW x�=Q= 2 pwOH QO xm Ot; CUO x@ xm@W p}rLD R= pY=L |rt=a 65
'1 pwOH QO u; ẁkw p=tDL= |xHQO COW w C=Q}N-=D u=wva =@ |:tm O=Oa= j}@]D
QO u; |U=U= Vkv w C}ty= |xHQO w Q}N-=D ẁv x@ xHwD =@ xm OwW|t XNWt
OwHwt |Ov@xHQO ?}DQD u=ty x@ QwmPt O=Oa= 'p=tW � u=QyD x=QO=R; |}=yv Q}N-=D
'OvOw@ xOW |Qw;OQo u=YYNDt =@ R=@ |xt=vVUQB j@] xm OvDUy 1 pwOH QO
pt=W xm 1 pwOH QO 10 |xQ=tW =@ Q}N-=D |xOvvmO=H}= pt=a 'p=Ft u=wvax@ "CU=
w Q=mv=t}B x@ |r=t |=yCN=OQB Ov}=Qi QO Q}N-=D w xOWxH=wt |r=t |=yC}OwOLt
C} Q}Ot |YYND |xRwL QO CrwO \UwD xHOw@ X}YND sOa Q]=N x@ Qw=Wt
xOW xOy=Wt u=U=vWQ=m w u=oQ@N C=Q_v x@ xHwD =@ w xSwQB pw] QO 'CU= xv} Ry
x@ xHwD =@ xm CU= x=QO=R; QO C=Q}N-=D O=H}= QO pt=wa u} QD|rY= R= |m} xm Ow@
MATLAB Q=Ri=sQv QO xm@W p}rLD w VRwt; w OW xO=O xm@W x@ xm |}=y|OwQw

p=tW � u=QyD x=QO=R; QO C=Q}N-=D |xOvvmO=H}= pt=wa "3"3
s=tD R= sD}; 150 '|v=Qta |=yxSwQB C=Q}N-=D |xv}tR QO \@DQt C=ar=]t w |UQQ@ =@
'=tQiQ=m l}miD x@ 'Ov=xOW p=tW � u=QyD x=QO=R; QO Q}N-=D O=H}= Ea=@ xm |rt=wa
u=oQ@N =@ xQw=Wt j} Q] R= xm OvOW xDiQo Q_v QO |]}Lt pt=wa w Qw=Wt 'Q=mv=t}B
65 x@ ,=D}=yv w OvOW hPL w s=eO= x@=Wt OQ=wt 'u=Q=mv=t}B w u=Qw=Wt =@ x@L=Yt w
Qy u}vJty "CU= xOW x�=Q= 1 pwOH QO xm OvOQm =O}B pRvD |O}rm w syt OQwt
=RHt |Ov@nvQ =@ u=WOwN |YYND |=yxRwL QO l}miD x@ QwmPt OQ=wt R= s=Om
ẁkw p=tDL= w p=U l}miD x@ xOWs=Hv= |=yR=i R= s=Om Qy '1 pwOH QO "Ov=xOW

u=R}t x@ xHwD =@ 65 =D 1 sD}; R= w x�=Q= u; QO Q}N-=D Q}F-=D COW w u=R}t w Q}N-=D
"Ov=xOW |Ov@Om u=oQ@N Q_v j@] '10 =D 1 |xQ=tW R= 'u=WQ}F-=D

EL@ QO xm |}=ypraD p}rO x@ 85 =D 75 |=yp=U |v=tR |xR=@ QO u}vJty
�1 pwOH� xv=o 65 |=ysD}; R=|NQ@ QO|D}r=ai xmv}= p}rO x@ 'Ot;V}B x=QO=R; |=QH=
Q_v QO QiY u=WQ}N-=D Q}F-=D w COW u=R}t w Q}N-=D ẁkw p=tDL= 'Ow@ xDiQov s=Hv=
|=QH= ẁQW |=OD@= QO '=yC}r=ai |R=}vV}B w Q=m C}y=t p}rO x@ |DL w OW xDiQo
=yp=U |NQ@ QO 'OvOW|t =QH= ,=Oa@ O}=@ xmv}= p}rO x@ =yC}r=ai R= |[a@ QO x=QO=R;
Q=Qk xm 99 =D 94 |=yp=U QO Q}N-=D ẁkw p=tDL= 'xt=O= QO "CW=Ov OwHw Q}N-=D
Rwvy =Q} R 'CU= xOW xDiQo Q_v QO QiY =Hv}= QO R}v 'OUQ@ s=tD= x@ xSwQB CU=

"CU}v |D; |=yp=U QO Q}N-=D sOa =} Q}N-=D u=R}t R= |aq]=

112



3/
2|

xQ=t
W'

34
�2

|xQ
wO'

�13
97

R}}=B
�h

}QW
u=Qt
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UOv

yt "Q}N-=D |=ysD}; |Ov@C}wrw= "3 pwOH
C} Q}Ot |YYND |xRwL xv=o65 pt=wa KQW

QO Q}N=D O=H}= Ea=@ xm |rt=wa
CU= xO=O MQ u; QO Q}N=D xm OvwW|t |Q=m |xRwL 4

�65 =D 1�
xv} Ry 'u=tR '|oJQ=Bm} C} Q}Ot 10w9w5w1 OwW |t O=} R |r}N Q}N=D Ea=@

C=Q}N=D xm |OQ=wt�2 pwOH j@] 9�6 O=Oa= xR=@�
Ovm|t O}OWD =Q =tQiQ=m'C=]=@DQ= '|oJQ=Bm} C} Q}Ot w6w4w3 OwW |t O=} R Q}N=D Ea=@

�14 =D 1 pt=wa�|v=Uv= `@=vt 14w11 �2 pwOH j@] 5�4 O=Oa= xR=@�
'xOwOLt 'C=]=@DQ= '|oJQ=Bm} C} Q}Ot w8w7w2 OwW |t \UwDt Q}N=D Ea=@

lU} Q 'C}i}m 13w12 �2 pwOH j@] 3�1 O=Oa= xR=@�

C=]=@DQ= '|v=Uv= `@=vt 'C}i}m C} Q}Ot 40w23w20 �9�6 R=}Dt= �OwW |t O=} R |r}N Q}N=D Ea=@ C=Q}N=D xm |OQ=wt
|v=Uv= `@=vt 'C=mQ=OD 'lU} Q 'xv} Ry C} Q}Ot w33w32w31w26w25w24w22 �5�4 R=}Dt=� OwW |t O=} R Q}N=D Ea=@ Ovvm|t O}OWD =Q Q=mv=t}B44w39w38w37w36 �46 =D 15 pt=wa�

C=mQ=OD 'C=]=@DQ= 'C}i}m w30w29w28w27w21w19w18w17w16w15 �3�1 R=}Dt=� OwW |t \UwDt Q}N=D Ea=@44w43w42w41w35w34

|oJQ=Bm} C} Q}Ot 51w49w48w47 �9�6 R=}Dt=� OwW |t O=} R |r}N Q}N=D Ea=@ C=Q}N=D xm |OQ=wt
VRQ= |UOvyt 'C}i}m C} Q}Ot 57w54 �5�4 R=}Dt=� OwW |t O=} R Q}N=D Ea=@ Ovm|t O}OWD =Q Qw=Wt

u=tR 'xv} Ry w xOwOLt 'C}i}m '|oJQ=Bm} C} Q}Ot 58w56w55w53w52w50 �3�1 R=}Dt=� OwW |t \UwDt Q}N=D Ea=@ �58 =D 47 pt=wa�

lU} Q 'C=]=@DQ= C} Q}Ot 64w63w61w60w59 �9�6 R=}Dt= �OwW |t O=} R |r}N Q}N=D Ea=@ |HQ=N \}Lt x@ \w@ Qt OQ=wtxv} Ry C} Q}Ot 65 �5�4 R=}Dt=� OwW |t O=} R Q}N=D Ea=@ �65 =D 59 pt=wa�lU} Q C} Q}Ot 62 �3�1 R=}Dt=� OwW |t \UwDt Q}N=D Ea=@

"=y|OwQw |=Q@ xv=oQ=yJ |=y?NDvt V}=tv "4 pwOH
weight(:; :; 5) = weight(:; :; 1) =

8 7505 3 0350 6 7899 7 7016
6 0942 3 9296 6 4196 7 1149

weight(:; :; 6) = weight(:; :; 2) =

5 4387 1 6465 4 7120 5 3811
3 8276 2 3266 4 6951 4 8403

weight(:; :; 7) = weight(:; :; 3) =

9 8806 2 1709 7 7946 7 6850
2 0776 3 1890 8 0089 7 7958

weight(:; :; 8) = weight(:; :; 4) =

6 0130 1 3836 5 7325 5 1498
1 6790 2 1538 5 9558 5 2778

Qw=Wt C=Q}N-=D x@ \w@ Qt |xOwOLt w |@; `@ Qt =@ QwmPt pmW QO R}v 'Ov=xOW x�=Q=
|HQ=N pt=wa x@ \w@ Qt C=Q}N-=D w OQR nvQ =@ 'CU= 56 =D 47 |xQ=tW R= xm
"CU= xOt; QO V}=tv x@ nvQsm |@; nvQ =@ R}v 'CU= 65 =D 59 |xQ=tW R= xm
|ki= QwLt QO xm OyO|t u=Wv =Q uvwywm sD} Qwor= R= pY=L |xH}Dv '4 pmW
COW u=R}t R}v |Owta QwLt QO w 94 =D 91 |=yp=U QO Q}N-=D ẁkw p=tDL= u=R}t

"CU= xOW xDiQo Q_v QO Q}N-=D Q}F-=D w
xDW=O jraD Qw=Wt xwQo x@ �2 3 w 2 43� O=a@= =@ pwrU OUQ|t Q_v x@

|xHQO w CU= xv}W}@ u=R}t x@ R}v QwmPt sD}; QO xOW?Um OOa xm OW XNWt
x�=Q= 2 pwOH QO =ysD}; s=tD C}ty= |xHQO '?}DQD u}ty x@ w OQ=O |v=w=Qi C}ty=
QO Q}N-=D |xOvvmO=H}= |=ypt=a QD|OQ@ Q=m w QDu=U; l}miD CyH "CU= xOW
w Qw=Wt 'Q=mv=t}B '=tQiQ=m |Q=m |x]}L QO pt=a 65 CUQyi '3 pwOH QO 'x=QO=R;
x�=Q= Q}N-=D |xHQO C}ty= w C} wrw= ?}DQD x@ xm@W p}rLD R= TB '|HQ=N \}Lt

"CU= xOW
�swO VwQ� VywSB |=yxDi=} "2"4"3

'OwW|t xO=O Q}}eD |@Ya |xm@W x@ xOWxO=O Oa)@ w |OwQw u=mt 'swO p}rLD QO
w Qw=Wt 'Q=mv=t}B '=tQiQ=m x@ \w@ Qt C=Q}N-=D '65 =D 1 |=ysD}; xm CQwY u}= x@
=yu; R= s=Om Qy xm 'OvwW|t xDiQo Q_v QO xm@W |=y|OwQw u=wvax@ |HQ=N \}Lt
"OvQ=O �CU= 94 =D 75 p=U R= xm 1 pwOH Q}N-=D COW w p=tDL= |=yuwDU� Oa)@ 8
w OvDUy |OwQw |=yOa)@ O=OaD x@ p}rLD Ov}=Qi R= xOW?Um O=Oa= 'swO VwQ QO
Qy |=Q@ 4 pwOH QO xm OW xDiQo Q_v QO ?NDvt 4 '|OwQw |=yOa)@ R= s=Om Qy |=Q@
"CU= xOt; QO V}=tv x@ nvQ l}miD x@ w OwN X=N ?NDvt 4 'xv} Ro 8 R= s=Om
R=}v 'OQm s}UQD xt=vQ@ |Oa)@ wO |xLiY QO =Q =y|OwQw u=wD@ xmv}= |=Q@ 'xt=O= QO
\ki 'CyH u}= R= =Pr &OvW=@ V}=tv p@=k Y w X |=yQwLt QO xm CU= Oa)@ wO x@
x=QoQR@ p}tmD CyH |QDW}@ C=}rta xm 94 =D 91 |=yp=U |xR=@� QDsyt Oa)@ wO

"CU= xDiQo Q=Qk xm@W OOHt p}rLD OQwt �CU= xOW s=Hv=
=tQiQ=m |Q=m |xOwOLt QO C=Q}N-=D O=H}= Ea=@ xm |}=ypt=a '1 pwOH j@]
V}=tv x@ R@U |=y`@ Qt =@ '3 pmW QO w xOWXNWt 14 =D 1 |xQ=tW R= 'OvwW|t
1 pwOH QO ,q@k 46 =D 15 |xQ=tW R= xm Q=mv=t}B C=Q}N-=D |xOwOLt w Ov=xOt;QO

113



"""u
OQm

XN
Wt

Cy
Hu

vwyw
m|

xm@W
pOt

|x�
=Q==yxSwQB QO Q}N-=D OQ=wt u} QDsyt uDi=} |=Q@ |rOt 'uvwywm |awvYt |@Ya |xm@W

xOWs=Hv= |=yVwQ =@ 'p}rLD QO CLY w CkO u=R}t Q_v R= xm CU= xOW x�=Q=
R= |OQwt |xar=]t |=Q@ 'Qo}O |wU R= "CU= |QDq=@ K]U QO u}W}B C=ar=]t QO
|xSwQB 'u=U=vWQ=m ?re= |xO}ka x@ =Q} R 'OW xO=iDU= p=tW � u=QyD x=QO=R; |xSwQB
w |O=YDk= '|vi j}kO C=ar=]t =OD@= QO xm CU= |}xSwQB p=tW � u=QyD x=QO=R;
s=Hv= u; OQwt QO R}v |}xiQL |HvUu=mt xmv; ut[ "CU= xDW=Ov |wk |y}HwD
|=yQwLt |m}i=QD CqmWt R= |O=} R VN@ 'QwmPt |xSwQB p}tmD =@ "CU= xOWv
|Q=@Da= `@=vt Qo = w OwW|t `iQ Twr=J QwLt ,=YwYN QwWm p=tW x@ |yDvt
Oy=wN p}tmD �3 w 2 C=a]k� p=tW � u=QyD x=QO=R; Q}Ut |xt=O= 'OwW u}t-=D

"OW
?@Ut pt=wa |}=U=vW R= TB '�pw= VwQ� VywSB |=yxDi=} VN@ QO
Q}N-=D |=ysD}; s=tD '4 w 3 |=ypwOH j@] 'p=tW � u=QyD x=QO=R; C=Q}N-=D
'OvOW|t \UwDt w O=} R w O=} R |r}N C=Q}N-=D O=H}= Ea=@ xm |rt=wa x@
"OvOW =RHt R}v =yu; |YYND |=yxRwL u}vJty w OvOW l}miD w |Ov@C} wrw=
MQ xSwQB QO Qo = =ysD}; s=Om xm OQ@ |B ẁ[wt u}= x@ u=wD|t j} Q] u}= R=
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OwHw xH}Dv ẁv Q_v R= QwmPt VwQ wO u}@ |R}=tD xHw xvwoI}y w OvDUy Qo}Om}

"OQ=Ov
=yC}r=ai s=Om R= |W=v QDW}@ w =y=Hm QO |Q}N-=D |=yxQo xm OW R=QL= C}=yvQO
P=ND= QwmPt CqmWt `iQ CyH |}xv}y@ C=t}tYD '=yu; |}=U=vW =@ =D 'OvDUy
|=yQ=}at R= h=QLv= w |OYQO 100 OvJ R= V}@ C=Q}N-=D u}vJ Oy=W Qo}O w OwW
O}O =@ xm CU= QDy@ ?@U u}ty x@ "s}W=@v QwWm |}=v@ Q} R |=yxSwQB QO Ciovy
w |D} Q}Ot |R} Qxt=vQ@ |=ysDU}U R= w OwW xDN=OQB ẁ[wt u}= x@ x@v=Hxty
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