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w u=tR ẁtHt R= =Q pvwD pm |xv} Ry w u=tR u=wD|t TBU "O}; CUOx@ Ov=wD|t

[11]"OQm OQw;Q@ |Dq=tDL= CQwYx@ pvwD pw] QO =yC}akwt |x}rm QO =yxv} Ry
97 `]kt K]U w QDt 1310 pw] =@ wQty pvwD |wQ Q@ Q[=L |xar=]t
CQwY u=w} Qt � GOvvU E=OL= CUO QO O}OH |xO=H R= |WN@ u=wvax@ `@ QtQDt
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OvJ hQat ns T} wvq=@� OW=@ m 'Ot�1 |}xOy=Wt pwrU QO Cr=L xmv}=

&�CU= |a]kQ}e |xOy=Wt
'Ot�1 |}xOy=Wt pwrU QOX QDt=Q=B Cr=L xmv}= p=tDL= %P [X(Ot�1) = m]

&�CU= Q}eDt n =D 1 R= QDt=Q=B Qy |=Q@ m� OW=@ m
w 'Ot |}xOy=Wt pwrU QO X QDt=Q=B Cr=L xmv}= p=tDL= %P [X(Ot) = w]

&�CU= Q}eDt n =D 1 R= QDt=Q=B Qy |=Q@ w� OW=@
|}xOy=Wt pwrU QO X QDt=Q=B R= w Cr=L ẁkw p=tDL= %VXz0w (Ot � L0)
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Oy=wN u}tR |ak=w p}iwQB =@ |QDW}@Cy=@W xOt;CUOx@ u}tR Tqm p}iwQB 'OvwW

"CW=O

"wQty pvwD QO u}tR Tqm p}iwQB "7 pmW

|=yTqm R= s=Om Qy ẁkw p=tDL= 'Ovm|t |iQat =Q u}tR Tqm Qy |U=vWu}tR
"CU= xOt; CUOx@ pUm = Q=Ri=sQv ltm x@ pwrU Qy pN=O QO u}tR

Qy ẁkw p=tDL= x@ |@=}CUO CyH pUm = Q=Ri=sQv QO Q=m |xw}W u=}@ Qw_vtx@
QO 3 u}tR Tqm 'Q[=L |xar=]t |=Q@ =ypwrU R= s=Om Qy pN=O QO u}tR Tqm
CQwY u}O@ |U=vWu}tR Q=OQ@ 8 pt=W 3 pwOH j@=]t xm 'CU= xOW xDiQo Q_v

%CU=

g31 = (1; 2; 1) g32 = (1; 2; 2)

g33 = (1; 2; 3) g34 = (4; 2; 1)

g35 = (4; 2; 2) g36 = (4; 2; 3)

g37 = (1; 3; 3) g38 = (3; 3; 3)

's} Q}o@ Q_v QO (i; j; k) CQwYx@ =Q =yQ=OQ@ R= s=Om Qy Qo = 'Q[=L |xar=]t QO
|v}tRQ} R ?; w 'RQD 'nvU ẁv QDt=Q=B Cr=L |xOvvmu=}@ ?}DQD x@ k w j 'i
QO xm CU= |vat u}= x@ u}at u}tR Tqm l} |=Q@ (i; j; k) Q=OQ@ u}=Q@=v@ "OvDUy
ẁv QDt=Q=B 4 R= |m} i� nvU ẁv QDt=Q=B R= i Cr=L 'pwrU Qy |=Q@ QwmPt Tqm

R= k Cr=L w �RQD QDt=Q=B Cr=L 3 R= |m} j� RQD QDt=Q=B R= j Cr=L '�nvU
|YNWt p=tDL= =@ �|v}tRQ} R ?; QDt=Q=B Cr=L 3 R= |m} k� |v}tRQ} R ?; QDt=Q=B
pwrU l} QO u}tR Tqm Qy ẁkw p=tDL= uOQm =O}B |=Q@ u}=Q@=v@ "ODi=|t j=iD=
w j 'i Cr=L ẁkw p=tDL= 'Tqm u; x@ \w@ Qt (i; j; k) Q=OQ@ Qy |=Q@ O}=@ u}at
sy QO Q=OQ@ Qy |=Q@ =Q =yp=tDL= u}= TBU w XNWt pwrU u; pN=O QO =Q k
|=Q@ =Q C=@U=Lt 'OW=@ |U=vWu}tR Q=OQ@ OvJ pt=W u}tR Tqm Qo = "OQm ?Q[
`tH sy =@ =Q =yu; C}=yv QO w O=O s=Hv= pwrU Qy pN=O QO O}=@ =yQ=OQ@ R= s=Om Qy
xHwD =@ 'xt=O= QO "O}; CUO x@ pwrU Qy pN=O QO Tqm u; ẁkw p=tDL= =D 'OQm
pN=O QO 3 u}tR Tqm ẁkw p=tDL= x@ |@=}CUO |ovwoJ 'xOWx�=Q= ?r=]t x@

%CU= xOW xO=O u=Wv 1 pwrU
P [g(l) belongs to GC3]

=P

264 g(l) = g31 or g(l) = g32 or g(l) = g33 or g(l) = g34

g(l) = g35 or g(l) = g36 or g(l) = g37 or g(l) = g38

375
=P [g(l) = g31] + P [g(l) = g32]

+ P [g(l) = g33] + P [g(l) = g34]

+ P [g(l) = g35] + P [g(l) = g36]

+ P [g(l) = g37] + P [g(l) = g38]

=P [r(l) = 1 and d(l) = 2 and w(l) = 1]

+ P [r(l) = 1 and d(l) = 2 and w(l) = 2]

+ P [r(l) = 1 and d(l) = 2 and w(l) = 3]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 1]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 2]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 3]
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1. decision aids for tunneling
2. engineering geothermal system

3. Pert Master
4. Markov
5. Matlab
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