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|}xR=@ 2 ẁv |R=i |xOvvmpQDvm x=Qty x@
xR=U w l =N VvmQOv= Q=F; uDiQo Q_v QO =@

�Q=}O=DU=� |UoQv po lt=}U
u=Qw=N |r=a VRwt; |xUU-wt 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O

�Q=}Wv=O� �Q=OtDa} QW sW=y
u=Q}= 'OyWt |UwOQi x=oWv=O 'u=Qta |UOvyt |xOmWv=O

�|QDmO |wHWv=O� |t�=k |i]Yt
u=Q}= 'OyWt |UwOQi x=oWv=O 'jQ@ |UOvyt |xOmWv=O

�|@ Qt� |}wrO |Q}t= |Oyt
u=Qw=N |r=a VRwt; xUUwt 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O
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"Ovr@ |xR=U '|}xR=@ 2 ẁv |R=i |xOvvmpQDvm '|}xRQr l} QLD

xtOkt "1
pQDvm |wQ}v l} R= TMD Q}F-=D V}=Ri= |=Q@ ,qwtat "Ovm|t =O}B Vy=m p=aiQ}e
Qo =Q}t u=wva =@ |rQDvm |=yQ=R@= R= |O}OH ẁv x@ u=wD|t w OwW|t xO=iDU= p=ai
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N
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[K] =
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[C] =
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|xawtHt l} '�x@DQt |xOvy=m � CUNv s=o QO "�3 pmW� CU= |}xrLQt wO
u}DUNv 'x@DQt |xOvy=m "OwW|t p}O@D 1 ẁv |R=i |xawtHt l} x@ 2 ẁv |R=i

"2 ẁv |R=i xawtHt |Oa@ 3 C}w[a `@=D "2 pmW

%OwW|t xO=O u=Wv 17 |x]@=Q CQwY x@ w ~B =@ X |rm
~B =

Z
x2X

�
� ~B(x)
x

�
(17)

u=}@ 18 |x]@=Q CQwY x@ w CU= x} wv=F C} w[a `@=D Qou=}@ � ~B(x) 'u; QO xm
%OwW|t

� ~B(x) =
Z

u2Jx

�
fx(u)
u

�
; Ix 2 [0; 1] (18)

C} w[a `@=D |xR=@ 'x} wv=F |xHQO Qou=}@ ?}DQD x@ u w Ix 'fx(w) xm |}xvwo x@
|xawtHt l} C} w[a `@=D "OvDUy �0 w1� |xR=@ QO |R=i |xawtHt l} w x} wv=F
Q=Okt 'swU Oa@ w �2 pmW� OwW|t h} QaD |Oa@ xU CQwY x@ 2 ẁv |R=i
sOa |=BOQ u; x@ xm 'CU= u; |Oa@ wO |=[i R= |}x]kv Qy QO C} w[a `@=D
Q=Okt 'u 2 I Q}O=kt |t=tD <=R= x@ xm |t=ovy "Ov} wo|t 3 (FOU) R}v C}a]k
|xawtHt l} u=wD|t =Q xOt; CUO x@ |R=i |xawtHt 'CU= 1 =@ Q@=Q@ fx(u)
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x2X

�
� ~B(x)
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�
=
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x2X

� R
u2Ix
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�
x

�
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u}= "OwW|t h} QaD �3 pmW� |}q=@ w |v}}=B C} w[a `@=wD \UwD C}a]k sOa

"OvDUy 1 ẁv |R=i |xawtHt l} OwN '|}=yvD x@ l} Qy C} w[a `@=wD
CQwY x@ w |v}}=B w |}q=@ C} w[a `@=wD T=U= Q@ C}a]k sOa |=BOQ

%OwW|t u=}@ 20 |x]@=Q
FOU( ~B) = Ux2X

�
�� ~B(x); � ~B

(x)
�

(20)

|irDNt <=RH= pt=W '|}xR=@ 2 ẁv |R=i sDU}U l} xm Cio u=wD|t |rm Qw] x@
|R=iQ}e w x@DQt |xOvy=m '|R=i G=DvDU= QwDwt '|R=i Oa=wk x=o}=B 'R=U |R=i %Ovv=t

%OyO|t u=Wv =Q |R=i |=ysDU}U R= ẁv u}= |rm Q=DN=U '4 pmW "CU= R=U
|=yxawtHt |wQ Q@ R=U|R=i \UwD |a]k |=yxO=O =OD@= '4 pmW x@ xHwD =@
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QO p=ai |tQH Qo =Q}t x=Qty x@ |WQ@ |xk@] 15 w 11 '5 u=tDN=U 3 R= 'xR=U
QO Qw@ Rt |=yxR=U C=k@] |}=Q}t w |DNU 'sQH Q}O=kt "CU= xOW xO=iDU= s=@ R=QD
C@Uv w |}=Q}t 'sQH |=yQDt=Q=B u}vJty [15]"CU= xOW QmP 5 |r= 3 |=ypwOH
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[26]'1998 p=U QO |WywSB QO "OW O=yvW}B [27�25]'u=QoWywSB |NQ@ \UwD Q=@
|x@DQt |xOvy=m |=yVwQ u}@ R= "CU= xOW O=yvW}B x@DQt Vy=m hrDNt VwQ 5
u}= Cra xm 'CU= xOW xO=iDU= |a}Uw Qw] x@ 6 (COS) =yxawtHt RmQt VwQ
'=yxawtHt RmQt |x@DQt |xOvy=m "CUv=O QwmPt VwQ |oO=U QO u=wD|t =Q Qt=
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Z
�1
: : :
Z
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� 1�PM
j=1 fj :�jPM
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|}xR=@ 2 ẁv |R=i j]vt |xOvvmpQDvm |L=Q] "4
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x@ [23]"CU= xOW xDiQo Q_v QO QiY =@ Q@=Q@ Q[=L VywSB QO `HQt Q=Okt
uOQmQPo w xrRrR QO xR=U R= |NU=B u} QDlJwm Ci=} QO CQwY QO 'Qo}O CQ=@a
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h} QaD
C@Ft QiY |ivt C@Ft C@Ft C@Ft QiY |ivt |ivt |ivt

nQR@ \UwDt lJwm lJwm \UwDt nQR@

"xk@] 11 u=tDN=U |}xR=U C=}YwYN "4 pwOH
(N:s=m) |}=Q}t (N=m) |DNU (kg) sQH xk@]

1 81 e6 4 6 e8 215370 1
1 69 e6 4 76 e8 201750 2
1 69 e6 4 76 e8 201750 3
1 69 e6 4 5 e8 200930 4
1 69 e6 4 5 e8 200930 5
1 63 e6 4 5 e8 200930 6
1 63 e6 4 5 e8 203180 7
1 58 e6 4 37 e8 202910 8
1 58 e6 4 37 e8 202910 9
1 58 e6 4 37 e8 176100 1
1 13 e6 3 12 e8 66230 1

"xk@] 15 u=tDN=U |}xR=U C=}YwYN "5 pwOH
(N:s=m) |}=Q}t (N=m) |DNU (kg) sQH xk@]
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293700 340400000 345600 3
293700 340400000 345600 4
293700 340400000 345600 5
293700 340400000 345600 6
293700 340400000 345600 7
293700 340400000 345600 8
293700 340400000 345600 9
293700 340400000 345600 10
293700 340400000 345600 11
293700 340400000 345600 12
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"|tQH Qo =Q}t C=}YwYN "6 pwOH
kd cd md u=tDN=U ẁv
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280000 597000 104918 xk@] 15

"xk@] 5 u=tDN=U |}xR=U C=}YwYN "3 pwOH
(N:s=m) |}=Q}t (N=m) |DNU (kg) sQH xk@]

6200000 650000000 360000 1
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6200000 650000000 360000 4
6200000 650000000 360000 5
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84



1 2
xQ=t

W'
34

�2
|xQ

wO'
�13

97
Q=y@

�h
}QW

u=Qt
a|

UOv
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|}=Q}t |}=Q}t |DNU |DNU ẁv|v=QwO |r=kDv= |v=QwO |r=kDv= l =N
Cr(N:s=m) Cs(N:s=m) Kr(N=m) Ks(N=m)

2 47 e9 7 48 e7 1 43 e11 1 1 e9 sQv
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'�4 5 '�26 '�10 7 '�5 6 =@ Q@=Q@ ?}DQD x@ G} QFQwv w x@ wm '=ov}r=wm '|Dv=m -

u} QDW}@ xmCi=} QO u=wD|t xOW O=} |=yxO=O x@ xHwD =@ "CU= xOw@ �22 7 w �21
w |Dv=m - uQm QwO u=O}t |xrRrR x@ \w@ Qt sQv l =N QO xOWv pQDvm MU=B Vy=m

"CU= xOw@ =ov}r=wm l}ORv u=O}t |xrRrR x@ \w@ Qt MU=B Vy=m u} QDtm
|=yQDU@ QO C=k@] |=yMU=B 'xR=U s=@ QO p=ai |tQH Qo =Q}t |Q}oQ=Qk =@
Q=DiQ 'u}= OwHw =@ "OvyO|t u=Wv OwN R= |yHwD p@=k Vy=m 'hrDNt |y=ox}mD
=@ Cw=iDt CNU w sQv l =N QO |O=yvW}B |xOvvmpQDvm =@ p=ai |tQH Qo =Q}t
MU=B Vy=m ?@U 'sQv l =N QO p=ai |tQH Qo =Q}t 'Qo}O CQ=@a x@ "CU= Qo}Om}
l =N x@ C@Uv sQv l =N QO xOW pQDvm MU=B Vy=m "OwW|t C=k@] QO |QDW}@
x@ G} QFQwv w x@ wm '=ov}r=wm '|Dv=m - uQm 'xywv}J=y 'wQDvUp= %|xrRrR 6 QO CNU
x@ xHwD =@ "CU= �11 1 w �14 3 '�2 '�15 4 '�14 9 '�4 3 =@ Q@=Q@ ?}DQD
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