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lex@ xHwD =@ R} Q@D QyW |}xRQr Q]N p}rLD w x} RHD

l}ORv |xRwL |xO}OB QF=
�OWQ= |U=vWQ� |wHWv=O� �|Qw@Y |iUw} OwaUt

�Q=}O=DU=� |v=N|kD GQwD
u=QyD Q}@mQ}t= |DavY x=oWv=O 'CU} R\}Lt w u=Qta |UOvyt |xOmWv=O

OQwmQ QO Tr=B |w=L ?re= 'xOWxDN}Uo pUo |m}ORv QO xOWC@F |=yxRQru}tR
j]=vt u}= |=yxR=U QO =Q |yHwD p@=k |=[=kD Ovv=wD|t xm 'OvDUy u=tR � CaQU

h}] QO =Q xO}OB u}= QF= Ovv=wD|tv |@ wNx@ OwHwt Q]N p}rLD |=yVwQ "OvQw; OwHwx@
'CU= u=Q}= |N} Q=D w |DavY |=yQyW R= |m} 'R} Q@D QyW "Ovvm |v}@V}B |DUQOx@ MU=B
QO =Pr "CU= xOW `k=w u; |m}ORv QO 'xk]vt pUo u} QDp=ai u=wvax@ u; |r=tW pUo xm
w |O=a Q]N p}rLD VwQ wO R= pY=L G}=Dv '|O=yvW}B \@=wQ R= xO=iDU= =@ 'xar=]t u}=
|=Q@ "CU= xOt; CUOx@ |i}] ?=DW R=QDsy |=yxWkv CQwYx@ R} Q@D QyW |xOWKqY=
p}rLD QO p}NO hrDNt |=yQDt=Q=B CmQ=Wt u=R}t QO l}ORv |xRwL |xO}OB QF= u}}aD

QyW hrDNt \=kv |=Q@ =yQDt=Q=B u}= |xOWKqY= w |O=a Q]N |x} RHD '|Dq=tDL= Q]N
|xO}OB x@ QYLvt |=yQDt=Q=B Vkv w s=Hv= xr=U 2475 w 475 CWoR=@ |xQwO 2 |=Q@

"CU= xOW XNWt u; ?w=vD |xQwO w Tr=B Ovv=t l}ORv |xRwL
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|x} RHD '|}xRQr Q]N p}rLD 'Tr=B 'l}ORv |xRwL |xRQru}tR %|O}rm u=oS=w
"R} Q@D QyW '|}xRQr Q]N

xtOkt "1
|}=yC}a]k sOa |R=U|:tm w |}=} RQ= |=Q@ |Dq=tDL= |}xRQr Q]N p}rLD
"CU= xOWxDiQ}PB |WwQ xOv}; |=yxrRrR VRQr COW w xR=Ov= 'C}akwt uwJty
K]U QO xRwQt= [5]'CU= xOW |iQat 1968 p=U QO Q=@ u}DUNv xm VwQ u}=
QO Tr=B |xO}OB QF= VwQ u}= QO 'p=Lu}= =@ "OQ}o|t Q=Qk xO=iDU= OQwt |}xOQDUo
xOWv xDiQo Q_v QO 'OvDUy =RxRQr |xtWJQU |m}ORv QO xm |L=wv ?=DW OQw;Q@
C=mQL ẁv wl}ORv |xRwL C=QF= |wQ Q@ |a}Uw C=ar=]t 'Q}N= |=yp=U QO "CU=
x@ '2008 p=U QO |WywSB QO "CU= xDiQo CQwY xrRrR |vwv=m |xOwOLt QO u}tR
KqY= |=DU=Q QO |D=O=yvW}B w xHwD G}=Q |}xRQr |v}@V}B |=ypOt QO Xkv u}=
O=yvW}B u}= [6]"CU= xOW x�=Q= l}ORv |xRwL QO Q]N p}rLD x@ VQov w \@=wQ
l}ORv |xRwL |=yxrRrR |=yOQwmQ OQwt QO C=aq]= VQDUo =@ Q}N= |=yp=U QO
VqD xar=]t u}= "CU= xDiQo OwN x@ |QD|rta pmW [3]'hrDNt u=QoWywSB\UwD
|=RxRQr -=Wvt |=Q=O xm '=Q R} Q@D QyW OQwt QO |O=yvW}B \@=wQ Q=@ u}DUNv |=Q@ OQ=O
=@ =Q pY=L G}=Dv w OQ}o Q=mx@ 'CU= l}ORv |xRwL |xO}OB ẁkw u=mt= =@ ?r=e

"Ovm xU}=kt pwtat Q]N p}rLD G}=Dv
'R}v xOWKqY= |Dq=tDL= |}xRQr Q]N p}rLD G}=Dv p}tmD QO =D CU= sRq
R= |L}LY lQO =D OwW XNWt w l}miD Q_vOQwt QDt=Q=B QO ?r=e |w} Q=vU
|QDW}@ C}ty= 'l}ORv |xRwL j]=vt |=Q@ xr�Ut u}= "OwW x�=Q= pY=L G}=Dv
w |L=Q] |w} Q=vU |=Q@ ?U=vt |=yQ=}at 'RwQt= x@ =D |L=wv u}= QO =Q} R &OQ=O
w |L=Q] |=yw} Q=vU '|OQ=wt QO u}vJty "CU= xOWv u=}@ xRQru}tR OQwmQ ?=NDv=

=Q |Q=}U@ |v=H w |r=t C=Q=UN 'u=yH R}NxRQr j]=vt R= |m} u=wvax@ u=Q}=
'u=Q}= |}xRQr |=yxvyB u} QDp=ai R= |m} "CU= xOQm x@ QHD xrRrR O=ONQ ?@U x@
u=Q} w ,qt=m =Q R} Q@D QyW xm 'O}OW |xRQru}tR 12 O=ONQ "CU= u=H}=@ QP; |xk]vt
'R} Q@D p=tW pUo "CU= xk]vt u}= O}OW |}xRQr C}r=ai |xOvyOu=Wv 'CU= xOQm
R= '|N} Q=D OOaDt |=yxRQru}tR ẁkw p}rO x@ 'Ovm|t Qw@a R} Q@D |r=tWVN@ R= xm
s} QL |wQ Q@ R=U w CN=U VQDUo QF= QO xm &CU= u=Q}= |xOWxDN=vW |=ypUo

[1]"Ovm|t Qw@a R} Q@D E=OL= p=L QO w O}OH |=ylQyW u=}t R= u;
-=Wvt x@ l}ORv x=oDU}= QO xm |}=yxrRrR |=yOQwmQ R= xOt;CUOx@ C=Oy=Wt
Gwt "OQ=O u=tR � CaQU |=yOQwmQ Ovv=tTr=B pmW R= u=Wv 'CU= xOW C@F u;
"OQ=O x=Qty x@ =Q |O=} R |SQv= 'OvQ=O Q=Qk pUo |oQ=B x@ wQ xm |k]=vt QO xrRrR
|xRwL QO ?=DW |=yh}] =@ T=}k QO l}ORv |xRwL QO ?=DW |=yh}] |xvt=O
C@Uv |QDW}@ Q=}U@ Q=Okt 'q=@ ?w=vD |=yxQwO QO =yTr=B u}ty OwHwCra x@ QwO
xOW Ea=@ QyW u}= =@ R} Q@D p=tW pUo |m}ORv [4�2]"OQ=O u}}=B ?w=vD |=yxQwO x@
x@ =Q u=QoWywSB xHwD Q}N= |=yp=U QO xm 'l}ORv |xRwL C=QF= |UQQ@ =D CU=
R} Q@D QyW C}ty= x@ xHwD =@ "OQ}o Q=Qk xHwD OQwt xar=]t u}= QO 'CU= xDW=O x=Qty
R} Q@D pUo l}ORv |xRwL |xO}OB C=QF= p=tDL= uDiQoQ_vQO 'u=Q}= |@ Qe p=tW QO

"CU= |}xS} w C}ty= R�=L xk]vt u}= |}xRQr Q]N QO
pw�Ut xOvU} wv �

"1392 6 4 VQ}PB '1392 5 26 x}LqY= '1391 12 7 Ci=} QO %M} Q=D



QO Z QDt=Q=B Qou=}@ `k=wQO xm 'CU= xrRrR |L]U uwv=m C}akwt E w |oDN}Uo
"Ov=xOW xO=O u=Wv 1 pmW QO =yQDt=Q=B u}= "OvDUy 2 |x]@=Q

�(Sa > x; pulse) = � �
Z
tp

Z
m

Z
l

Z
p

Z
e

P (pulsejl; p; e)

�P (Sa > xjtp;m; l; p; e; pulse) � f(TpjM;L;P;E)(tpjm)

�f(P;EjM;L;)(p; ejl) � f(LjM)(ljm) � fM (m) � dtp � dm
�dl � dp � de (4)

�(Sa > x; nopulse) = � �
Z
m

Z
l

Z
p

Z
e

P (nopulsejl; p; e)

�P (Sa > xjm; l; p; e; nopulse) � f(P;EjM;L;)(p; ejl)
�f(LjM)(ljm) � fM (m) � dm � dl � dp � de (5)

xOW xO=iDU= |O=a Q]N p}rLD x@ C@Uv |O}OH |=yQDt=Q=B R= QwmPt CqO=at QO
[4w3]%OvDUy KQW u}= x@ xm 'CU=

|=yQDt=Q=B R= |a@=D 'QDt=Q=B u}= "CU= Tr=B ẁkw p=tDL= 'P (pulsejl; p; e) �
"CU= Tr=B ?w=vD |xQwO w =oQR@ R= pkDUt w pUo =D x=oCN=U u}@ |UOvy
xOWu}}aD K]U R= 'Sa CWPo =Qi MQv 'P (Sa > xjtp;m; l; p; e; pulse) �

"CU= r w m |=oQR@ =@ xO=ONQ |xrRrR l} |=Q@ Tr=B ẁkw \QW x@
xm 'CU= Tr=B ?w=vD |xQwO p=tDL= |r=oJ `@=D 'f(TpjM;L;P;E)(tpjm) �

"CU= xrRrR |=oQR@ x@ xDU@=w \ki
uwv=m w |oDN}Uo pLt pw] s-=wD p=tDL= |r=oJ `@=D 'f(P;EjM;L;)(p; ejl) �
R= 'xar=]t u}= QO "CU= |oDN}Uo pw] R= |a@=D \ki xm 'CU= xrRrR |L]U
pUo |wQ Q@ xrRrR |L]U uwv=m `} RwD w xO=iDU= [9]'C}tU=QB=m � Rrw |x]@=Q

"CU= xOW ZQi CN=wvm} CQwYx@
"CU=oQR@ R= |a@=D \ki xm 'CU= |oDN}Uo pw] `} RwD `@=D 'f(LjM)(ljm) �

[4w3]"|k]vt uw}UQoQ j}@]D |=Q@ R=}vOQwt |=yQDt=Q=B "1 pmW

|UOvyt |OQ@ Q=m p�=Ut |=Q@ 'Ov=xOW |}=U=vW p=tDL= T=U=Q@ xm |}=yxRQru}tR
KqY= QO Ov=wD|t xr�Ut u}= XwYNx@ [4]"OvDUy QDsyt sy Q]N p}rLD OwN R=
OQwmQ ?=NDv= u}vJty w p=ai |=ypUo |m}ORv QO =yxR=U |}xRQr KQ] |xt=vu}};

"OW=@ xDW=O OQ@ Q=m |m}t=v}O |=yp}rLD QO xRQru}tR

xOWKqY= |}xRQr Q]N p}rLD "2
ur; \UwD xm 'pwtat |Dq=tDL= |}xRQr Q]N p}rLD |twta |x]@=Q '1 |xrO=at
'P (IM > xjm; r) QDt=Q=B 'u; QO xm &Ovm|t u=}@ =Q 'CU= xOW |iQat pvQwm
`@=wD fRi(r) w fMi(m) w O};|t CUOx@ xRQru}tR |v}@V}B pOt R= xO=iDU= =@
|=yxRQru}tR ẁkw MQv '�(Mi > mmin) "OvDUy xrY=i w =oQR@ p=tDL= |r=oJ
?=DW ,qwtat xm (IM) COW Q=}at ẁkw MQv �(IM > x) w mmin R= QDnQR@
w xtWJQU R= C}=U |xrY=i r 'u}vJty [7]"OyO|t x�=Q= IM > x |=Q@ 'CU=

"CU=oQR@ QDt=Q=B m

�(IM > x) =
nsourcesX
i=1

�(Mi > mmin)�
mmaxZ
mmin

rmaxZ
0
P (IM > xjm; r) � fMi(m) � fRi(r) � dr � dm

(1)

x=oCN=U =D xrRrR `@vtu}@ |xk]vt |xUOvy x@ ,=U=U= |Q}PBCyH QF= xmv}= x@ xHwD =@
|a@=D O}=@ '=yTr=B QF= uDiQoQ_vQO |=Q@ xRQru}tR pOt [8]'OQ=O |oDU@ Q_vOQwt
pOt u}=Q@=v@ "OW=@ xrY=i w =oQR@ 'x=oCN=U =D xrRrR `@vt u}@ xk]vt |xUOvy R=
|x@U=Lt |=Q@ Ov=wD|t 'OQ}o|t Q_v QO =Q u}tR |xvwoTr=B CmQL xm '|LqY=
Qov=}@ Z 'CQ=@a u}= QO xm "OwQ Q=mx@ 'P �(Sa > xjm; r; z) 'CWPo =Qi p=tDL=
x@ 2 |xrO=at [3w2]"CU= x=oCN=U =D xrRrR `@vt u}@ xk]vt |UOvy C=YNWt
u=}@ |Dq=tDL= Q]N p}rLD QO =Q |Q}PBCyH C=QF= '1 |x]@=Q KqY= =@ |rmW

%Ovm|t

�(Sa > x) =
#FaultsX
i=1

�i�
ZZZ

P �(Sa > xjm; r; z)

�fMi(m; r; z) � dr � dm � dz (2)

=D xrRrR `@vt u}@ xk]vt |UOvy C=YNWt z w '|i}] ?=DW Sa 'u; QO xm
"CU= x=oCN=U

u}tR CmQL |=yOQwmQ |xty CaQU '|v=tR |xJN} Q=D QO xmv}= x@ xHwD =@
|xty xm OwW|t KQ]t EL@ u}= 'OwW|tv xOy=Wt Tr=B l}ORv |xRwL QO
[2]"OvQ=Ov xR=U |=Q@ pwtatQ}e |}xRQr |=[=kD 'l}ORv |xRwL QO xrRrR |=yOQwmQ
QO xm '|Dq=tDL= Q]N p}rLD |x]@=Q QO 'P �(Sa > xjm; r; z) CQ=@a 'u}=Q@=v@
Tr=B uwO@ w Q=OTr=B VN@ wO x@ O}=@ pta QO 'CU= xOW xQ=W= u; x@ 2 |xrO=at

[4�2]"�3 |x]@=Q� OwW l}miD
�(Sa > x) = �(Sa > x; nopulse) + �(Sa > x; pulse) (3)

QO �(Sa > x; nonpulse) w �(Sa > x; pulse) |=yQDt=Q=B 'u; QO xm
C}akwt P '|oDN}Uo pw] L 'QwmPt CqO=at QO "Ov=xOW |iQat 5 w 4 CqO=at
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|v=N
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GQw
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|Qw
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|iU
w}O

waU
t 'Qm}@ w |y=W |=y|UQQ@ x@ xHwD=@ "CU= Tr=B QF= O}OWD ?} Q[ Af '=yu; QO xm

|i}] ?=DW =@ Q@=Q@ 'CU= Tr=B hPL R= Oa@ OQwmQ |i}] ?=DW Qov=}@ xm lnSra
|x]@=Q CQwYx@ =Q 11 |x]@=Q u=wD|t 'u}=Q@=v@ [3]"CU= |oOvy=m \@=wQ R= pY=L
%CU= |oOvy=m \@=wQ R= pY=L ?=DW lnSa;gmm 'u; QO xm 'OQm |U} wvR=@ 12
lnSa;pulse = lnAf + lnSa;gmm (12)

%CU= 13 |x]@=Q CQwYx@ 'Af O}OWD ?} Q[ |=Q@ xOWu=}@ u}ov=}t

�lnDf =

8>>>>>>><>>>>>>>:
1 131 � exp(�3 11(ln( T

TP
)

+0 127)2) + 0 058
if T � 0 88

0 896 � exp(�2 11(ln( T
TP

)

+0 127)2) + 0 255
if T > 0 88

(13)

Q=OTr=B |=yxRQru}tR |=Q@\ki xOWx�=Q= |xRQru}tR |LqY= pOt xmv}= x@ xHwD =@
xawtHtQ} R u}= pN=O QO OQ=Ov=DU= Q=}at h=QLv= xm OQ=O OwHw Q=_Dv= u}= 'CU=
|xRQru}tR wO Qy xm '=yxRQru}tR |D=aq]= lv=@ pm Q=}at h=QLv= u=R}t R= QDtm
[3]%CU= xOW u=}@ 14 |x]@=Q QO xm OW=@ 'OwW|t pt=W =Q Tr=B uwO@ w Q=OTr=B
�lnSa;pulse = Rf:�lnSa;gmm (14)

%OwW|t u=}@ 15 |x]@=Q j@] xm CU= Vy=m ?} Q[ Rf 'u; QO xm

Rf =

8>>>>>>><>>>>>>>:
1� 0 2 � exp(�0 96
�(ln( T

TP
) + 0 156)2)

if T � 0 21

1� 0 21 � exp(�0 24
�(ln( T

TP
) + 0 156)2)

if T > 0 21
(15)

Tr=B ẁkw sOa Crax@ |i}] ?=DW p}rkD "3"2
'OyO|tv MQ Tr=B xm |Dr=L |=Q@ |oOvy=m |x]@=Q R= pY=L ?=DW KqY= |=Q@

[3]%�16 |x]@=Q� OwW|t pta |r@k VN@ Ovv=ty
lnSa;no pulse = ln(Sa;NoPulse

Sa;gmm
� Sa;gmm) = ln(Df � Sa;gmm)

= lnDf + lnSa;gmm (16)

|Dr=L |=Q@ '\UwDt Vy=m ?} Q[ u}ov=}t Sa 'Vy=m ?} Q[ Df 'u; QO xm
%CU= xOW pOt 17 |x]@=Q CQwYx@ 'CU= T > 1 sec xm

�lnDf =

8<:max[�0 0905 � gm � gR � (lnT;Ln2)] SS

�0 029 � lnT � gm � gr Nss
(17)

K]U |wQ pUo Q} wYD =D xrY=i u} QDtm '2Qw@ � Qv} wH |xrY=i rjb 'u; QO xm
[3]%OvwW|t x@U=Lt 19 w 18 \@=wQ j@=]t gR w gM u}vJty w 'CU=

gM =

8>>>><>>>>:
0 if M < 6
M�6

0 5 if 6 �M < 6 5
1 if M > 6 5

(18)

gR =

8<:10� rjb if rjb � 10 km

0 if rjb � 10 km
(19)

xOWu}}aD K]U R= 'Sa CWPo =Qi MQv 'P (Sa > xjm; l; p; e; nopulse) �
"CU= r w m |=oQR@ =@ xO=ONQ |xrRrR l} |=Q@ Tr=B ẁkw sOa \QW x@

|=yQDt=Q=B R= |a@=D 'QDt=Q=B u}= "CU= Tr=B ẁkw p=tDL= 'P (pulsejl; p; e) �
"CU= Tr=B ?w=vD |xQwO w =oQR@ R= pkDUt w pUo =D x=oCN=U u}@ |UOvy
xOWu}}aD K]U R= 'Sa CWPo =Qi MQv 'P (Sa > xjtp;m; l; p; e; pulse) �

"CU= r w m |=oQR@ =@ xO=ONQ |xrRrR l} |=Q@ Tr=B ẁkw \QW x@
|L]Uuwv=m w|oDN}UopLt s-=wD p=tDL=|r=oJ `@=D 'f(P;EjM;L;)(p; ejl) �
� Rrw |x]@=Q R= xar=]t u}= QO "CU= |oDN}Uo pw] R= |a@=D xm 'CU= xrRrR
|L]U uwv=m `} RwD w xO=iDU= |oDN}Uo pw] |x@U=Lt |=Q@ [9]'C}tU=QB=m

"CU= xOW ZQi CN=wvm} CQwYx@ pUo |wQ Q@ xrRrR
"CU=oQR@ R= |a@=D \ki xm 'CU= |oDN}Uo pw] `} RwD `@=D 'f(LjM)(ljm) �
xOWu}}aD K]U R= 'Sa CWPo =Qi MQv 'P (Sa > xjm; l; p; e; nopulse) �

"CU= r w m |=oQR@ =@ xO=ONQ |xrRrR l} |=Q@ Tr=B ẁkw sOa \QW x@

Tr=B O=ONQ p=tDL= `@=D "1"2
u=wvax@ =Q 6 |x]@=Q 'xOW|}=U=vW |xvwoTr=B |=yOQwmQ R= xO=iDU= =@ 'u=kkLt
'x]@=Q u}= T=U=Q@ [3]"Ov=xOQm x�=Q= Rer =DU=Q |=ypUo |=Q@ Tr=B O=ONQ p=tDL= `@=D
u}@ xOWxDN}Uo pUo pw] S w pUo =D x=oCN=U |xrY=i u} QDtm r C}tm wO
Q=Okt u} QDtm w |Q=t; C}ty= u} QDW}@ '�1 pmW� x=oCN=U w pUo |L]U uwv=m

"OvQ=O =Q 1 AIC

P (pulsejr; s) = 1
1 + e(0 624+0 167�r�0 075�S) (6)

|=yOQwmQ |}=U=vW |=Q@ [10]'Qm}@ |O=yvW}B sD} Qwor= R= xO=iDU= =@ x]@=Q u}=
Q@ Owta |=DU=Q Q@ xwqa 'sD} Qwor= u}= R= xO=iDU= =@ "CU= xOt; CUOx@ xvwoTr=B
C@Uv hrDNt |=y=DU=Q QO =Q xvwoTr=B |=yOQwmQ Ov=xDUv=wD Qm}@ w |y=W 'pUo
pUo x@ C@Uv hrDNt |=y=DU=Q QO Tr=B ẁkw p=tDL= w Ovvm |}=U=vW pUo x@
x@ C@Uv x=wNrO |=DU=Q QO Tr=B ẁkw p=tDL= '7 |x]@=Q "OvQw; CUOx@ =Q (�)

[3]%Ovvm|t u=}@ =Q Tr=B ẁkw |rm p=tDL= '8 |x]@=Q w Rer =DU=Q pUo
P (pulse at �jpulse) = min[0 67; 0 67� 0 0041 (77 5� �)]

(7)

P (pulse at �) = P (pulse at �j pulse)P (pulse) (8)

Tr=B ẁkw Cra x@ |i}] ?=DW O}OWD "2"2
xm OyO|t u=Wv Tr=B uwO@ w Q=OTr=B |=yOQwmQ ?=DW R= xOt;CUOx@ VR=Q@
xO=iDU= l}ORv |xRwL |=yxrRrR u}tND QO =yu; R= xm 'xRQru}tR G}=Q |=ypOt
Tr=B uwO@ |=yxRQru}tR w |ak=w OL R= QDtm =Q Q=OTr=B |=yxRQru}tR 'OwW|t
|v}@V}B |=Q@ |rOt xm CU= sRq 'u}=Q@=v@ "OvvR|t u}tND |ak=w OL R= QDW}@ =Q
'11 |r= 9 \@=wQ "OwW x�=Q= xv=o =OH pmW x@ xRQru}tR |xvwoTr=B C=YNWt

[3]%Ovvm|t x} RHD Tr=B |W}=Ri= QF= =@ w Tr=B uwO@ VN@ wO x@ =Q |i}] ?=DW
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uOQw;CUOx@ |=Q@ xm OvDUy xrRrR ẁkw MQv 'GQNt w CQwY 'x]@=Q u}= QO "OQm

[4w3]"CU= xO=O MQ Tr=B xm CiQo Q_v QO =Q |Dr=L O}=@ \ki 'QUm CQwY
P (pulsejSa = x) = (Sa > x; pulse)

(Sa > x)
(22)

CU= xOWKqY= |Dq=tDL= Q]N p}rLD QO |tyt Q=}U@ QDt=Q=B Tr=B ?w=vD |xQwO
Tr=B CmQ=Wt u=R}t |x@U=Lt =@ "OyO|t Q=Qk Q}F-=D CLD Q=}U@ =Q |}xR=U MU=B w
=Q Tr=B ?w=vD |xQwO `} RwD u=wD|t '?=DW K]U l} |=Q@ CWPo =Qi MQv QO
Tr=B ?w=vD |xQwO CmQ=Wt p=tDL= |r=oJ `@=D Ov=wD|t 23 |x]@=Q "OQm x@U=Lt

[4w3]%OyO|t CUOx@ x =@ Q@=Q@ Sa ?=DW QO

P (TpjSa = x; Pulse) = �(Tp = tp; Sa = x; pulse)
�(Sa = x; pulse)

(23)

=oQR@ Q]N |x} RHD "1"6
QO xrRrR l} R= pY=L ?=DW u=R}t QO QF-wt pt=wa u} QDsyt R= |m} xrRrR |=oQR@
'|i}] ?=DW CWPo =Qi MQv QO QDt=Q=B u}= O=} R Q}F-=D x@ xHwD =@ "CU= x=oCN=U
|}xRQr Q]N p}rLD |=yVwQ |=Q@ XwYNx@ |O=} R C}ty= u; Q]N |x} RHD

"OQ=O l}ORv |xRwL
x@ l}ORv xm A |x]kv QO '=oQR@ CmQ=Wt u=R}t QO Tr=B QF= |UQQ@ |=Q@
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