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¤ ��¥ M@O^OPXYE@N N[Z�¦§�@ ¨�����@ ¡�J�©¢��>�����9���ª���@�*�«��¬
�
¤E@G_L
Q�G®E%OcMHUb�°¯²± �&³
´<OcO�F@Q G_O \�µ�¶ E@UcLYXYT(S/W·OPT�X���T�G�X�T�SyT�FHN T�¸#MHU^XYG_T�U¹MHF�N M@O©E�OPT�U

³ T�N W^Q UcT(N�¸¡E@G_GJT(U�Z � ± ��� Q N I �@�H�@�

º �������&���w»
´²N½¼$E@U^L@M�] ¶ L � T(S T

Xn, n = 0, 1, 2, . . .
X�T�SjOPI_GJW^OPE@N S W^UcMHX

Ω = {0, 1, 2, 3, 4} ¾ E@UgM]HT�U^F&E@N F@W ¶
X9E�OPUcI_WcT(N
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�À¿§��]
I_GJL@TVL�UPE>]�XYÁÂ]%abUcT�MH� ��¸�Ã
GKO²¸#MHU²E%O�S QYW^IJL�L@T�U·OÄL�E@N�]
I_OcT�E%O�T�N-¼$E%UcL@M] ¶ L � T�S T ¾ E%U²T�NYFHUcT(N WcT ¶
¸#MHU^S T�G_IJN F&ÅB¯{Á>]
IJW�E�O�S I_WcW^TBL�UcE]HT�N�T5T(UVMH� ��¸�Ã
GKO ¾ T�U �

Æ ¿§Ç¹T(W^OPT(X}FHUcT(N WcT�¸#MHU^S T�G_IJN FHT(N �
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Õ ¿×Ö°]HT�U^F&E@N F@WcXYE%OPU^IJWcT(N/T(N S U^T�WVOPI_G

P̃ =













0 1 0 0 0
0 0 1 0 0
0 0 0 0 1
0 1 0 0 0
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0 0 1
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¯{Á>]�I_W�E%OVS T(N/OPI_G ¾ Ø U^T�N�S TB¼$E%UcL@M�] ¶ L � T(S T(N$IJL�L@T ¾ E@U�N M
T(N�FHU^T�N W^T(¸#MHU^S T�G_IJN F �
Ù°T(NYL�E@N�GJI_L@T(]HT(G ¾ ET(NYW·O©E@W � MHN�abU^¸#M@UcS T(GJI_N F � ��]
IJW!WPÁT(U!OPI_G_¸#T(G_G_T%£@Ú�T�W·OPT(XÛS T�N�N T � �V]%EQ�OcOcU^Ã
L�L@T�U
S T(N N T¸#MHU^S T�G_IJN FHT(N�Å

º �������&���ÝÜ
Ù°T�N N�T�MH� ��F&E]HT(N�T�U!U^T�GJE%OPT(U^O<OPI_G�W·OPQ S�IJT�U²E>]�GJabUcI_N F ¾ MHW!G®E@Ú�M@UPE%OcMHUcI_T(UcM@O^OPT(U ��Þ I WcL�E@G�E%N�OPE�T�N�WcIKOPQ�E@W � MHN
¾ ]HMHU�T�NwUcM@O^OPT-� GJE@WcW^T�UcT(W�I¹T(O�E].UcM@XYX�T�N T9I¹T(O*G®E@N F%O�Ú Q U*Ú�T(W^OPÁ@T�N S�T�E>]ßW^T�L�W�UcMHX/£�WcMHXà]
IJW^O*��Á
á FHQ U �H� ¼�T�G_GJMHXÛUcMHX�XYT(N T°T(UbS T�O�S Ø UcT(UbWcM@XâL�E@NyÁ@��N T�WbMHF�GJQ L�L@T�W � ã UcM@XYX�T(O ¾ T�GKO¹OPIJG ¾ Ø Ã
UcTÂT�UbS T�O� G®E%WcWcT(U^O{X9E%O�£�XYT(N W{U^MHXYX�T�O ¾ T(G_O�OPI_G&]HT�N W·OPU^T�T(U{Q�O^¸#MHUcX�T(O�WcG_IJLE%O{U^M@OcOPERS T(U�¸¡Á@U�T�O<��E@W^WcT(N S T�T(GJT(L�OcUcI_WcL
W � MHL�L ��Þ I�W^L�E@G�E@N�OPE�E%O�¸#MHUcW Ø L�WcMH��� WcT�OcOPT�O°L�E@N/Q�Oc¸#M@UcX�T�W�WcGJI_L-E�O�S T�ORT(UVGJIJL@TÂWPE@N N�W^Ã
N GJI_FYE�O�UcM%OcO©E*F&Á%U
IJN N×I!UcMHX�X�T(OÂOPI_G ¾ Ø Ã
U^T�WcMHXäI!U^MHXYX�T(OÂOPI_G{]HT(N W^OcUcT@£�Q�N N�OPE%OcOBN�Á%UUcM@O^O©EnT�UI!T(O5E]§T(N S T(UcMHX�XYT(N T �
´!O^O°OcIJS W^W^OcT�F-XYE@U^L@T�UcT(URT�N S U^IJN F-E>]/UcM@O^O©E@WRU^MHX�� G®E%WcWcT(UcIJN�F � D�MHUcW Ø L@T(OÂE]
WcG_Q�OcOcT�W°N Á@URUcM@O^O©EYN Á@URT(OÂE]
T�N S T(UcM@XYX�T�N T �

2 3 4 5 61

D{I_FHQ U � Z�D�MHU^W Ø L�W^MH� � W^T(OcO�¸#MHU�U^M@OcOcT(¸#MHU^W Ø L

�À¿§å�E
Xn

Ú�T�OPT(FHN TYU^M@OcOPE@WUcMHX�N�Q XYX�T(UÂ]HT(SæOPI_S WcW·OPT�F
n
� \ UcF@Q XYT(N�Ocç�UL@MHU^O¸#MHUBE�O

Xn

]
I_G<]%abU^T
T�Nq¼$E@UcL@M] ¶ L � T�S T$N�Á@UYT�N�S T�U^MHX�XYT(N T$Ú�T�OPUPE%L�OcT�W-W^MHX E@Ú W^MHUcÚ�T(UcT�N�S T$OPIJG_W^OPE@N S T(U �Ä³ L�U^I_]èMH���
M]HT�UcFHE@N FHW^X9E%OcUcI_WcT�N �
\ N&O©EgE�O�U^M@OcOPE�� GJE@WcW^T�UcT(W�IÄU^MHXéN U ��� ]HT(Sß¸#MHUcW Ø L@T(OcW�W^OPE@U^O � Ç¹T(W^OcT�XêWcE@N N W·Ã�N�GJIJF ¾ T(OcT�Nß¸#M@U�E%O
UcM%OcO©E á N N T�UVX9E�OPT�N �

¥ M@O^O©EnF � T�N N�MHXYFHÁ@U�WPE@X�X�T*¸#M@UcW Ø L§T(NæF&E@N FyOcIJG<T(O^OPT(UBT�NæN�abUcX�T(UcTYE@N F@I_OcOÂOPI_S � ÙRIJWcW^T�OcMy¸#MHUcW Ø L@T�N�TF � T�N N M@X�¸ Ø UcT�W�¸#MHU�T�O!W·OPMHU·O!E@N&O©E@G_G�UcM@O^OPT�U(£%M@F�E@G_G_OcI_SBXYT(S�W^OPE@U^O{I�UcM@X½N�U �%� � ´!N�E@N E@G_Ã
WcT¹E]5U^T�W^Q G_OPE%OPT(N T
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]�I_WcT(U�E%OÂT(NÝE%N S T�G{� Á
0.9

E]�U^M@OcOcT�N T�W^MHXì¸¡E%N�OÂXYE%O°I�¸ Ø UcW^OcT�¸#MHU^W Ø L�£ÀMHFHWPÁY¸¡E@N&OÂX9E�OPT(N§I�S T�OE@N S�UcT
¸#MHUcW Ø L@T(O � ��I_GJW^]�E@UcT(N S T¹E@N S T(G
¸#MHU�S TbE%N S UcTÄUcM%OcOPT(N TÄ]�E@U 0.8

� Ù°T�OcOcT�E%N�OÐÃ�S�T�U<E%O�S T(O{T�U�T�N�GJabUcIJN�FHWcT�ívT(L�O
OPIJGvW·OPT�S�T@£�MHF�E%OVS T�N�N TBT�UVW·O Ø UcW·OV¸#MHU�S TUcM%OcOPT(N TWcMHXâ¸¡E@N�OVXYE%O �
Æ ¿§Ç¹T(W^OPT(XîWcE@N N W·Ã�N�GJI_F ¾ T(OcT�Ng¸#MHUÂE�OÂUcM@O^O©EYF&Á@U°I_N NgI�UcM@XYX�T(O�OPI_G ¾ Ø Ã
U^T�I{S�T(OE@N�S UcT5¸#MHUcW Ø L@T(OÂ¸#M@U

¾ ]@T�UBE>]$S T�OPMnFHUcQ�� ��T�N T�E]$UcM%OcOPT(U � Ù°Q×L�E@NÝE@N&O©EnE%O�WcE@N N W·Ã�N�GJIJF ¾ T(OcT�N§¸#MHU�Á-F&Á9OPI_G ¾ Ø Ã
UcT*T(US T(NnWcE@X�XYTV¸#MHUÄE@GJG_T�U^MHX�XYT(N T�Q N N&O©E%O^ObT(N S T(UcMHX�XYT(N T �vï ��I_� W�Z��V]�I_W¹S�Q ¾ E@UÄUcT(FHN T�ObUcI_L�OcIJF £H]
I_GS Q$¸¡ÁYT(Ng¸#T(X�OPT(FHUPE@S�WcGJI_FHN IKN F�I
(1 − p)/p

£ ¾ ]HMHU p
T�URWPE@N�N W^Ã
N G_IJF ¾ T�OPT(Ng¸#MHURÁ9FHÁ�OPIJG ¾�Ø Ã
UcT � Ù°QL�E%N/¸ � T�L�W � G Ø W^TS T(N N TBIKOPT�UcE%OPIK]�O �ªðÇ¹T(W^OPT(XpOPIJGvWcGJQ�OcO�WcE@N N W·Ã
N GJI_F ¾ T�OPT�N/¸#M@U�E%OVT�N/]
IJG_L�Á@U^GJIKF�]�E@GJF@O�UcM@OcOcT á N N�T�U�XYE%OPT(N ï I[S T(ORE@N S U^T

¸#MHU^W Ø L@T�O ð�� ��]
IJW²S QYIJL�L@T ¾ T(G_O á L�L�OPI_G ¸#M@UcUcI_FHT�W^� Ø UcWcXYÁ@G�£HL�E@NYS QYUcT(FHN T�S TVOcM5WcE@N N W·Ã
N GJI_F ¾ T�OPT�N�TOPI_G¹Ág]�abUcT �@ñ ±gMHF×± ñ µ � Ù°QwÚ Ø U�WcT(G_].L�Q N N T/E>]
F � Ø UcT ¾ ]
I_GJL@T�NòWPE%N N W^Ã
N G_IJF ¾ T(O�W^MHX ¾�Ø UcT(U�OPI_G
¾ ]
I_GJL@T(N/FHU^Q � ��T �

º �������&���Ýó
ã S T(N N TBMH� � FHE]HT(N�WcL�E%G�S Q/Q N S T(UcW Ø L@T5T(O�L Ø ¶ W·Ã
W^OPT(X � \ N&O©E�E%OVL
Q�N S T�URE@N L@M@XYX�T�UbI ¾ T�N ¾ MHGJSyOcIJGvT�N
W^O©E%W � MHN�abU!¯�MHI_WcW^MHN ¶ ��UcMHW^T�WcW!X�T�S���E@UcE@X�T(OPT(U

λ
� Ù°T�OcOcT�L Ø ¶ W^Ã
W^OcT�X�T(O ¾ E@U{OcMÂÚ�T ¾ E@N�S GJI_N FHWcT(N ¾ T�OPT�U(£HL�E@G_O

A
M@F

B
£WcMHXôMH��T(UcT�U^T�U�Q�E>] ¾ T�N FHI_FRE] ¾ ]HT(UPE%N S UcT � Ù°T(O�T(U�T(NB¸#T�GJG_T�W�L Ø ¸#M@U�W^Ã
W^OcT�X�T(O � ´<OcOcT�U�Ú�T ¾ E@N S G_IJN FIÄT(NòE]ÝT�N ¾ T(OcT�N T%£{¸#MHU^G®E%OcT�UL
Q�N S T�NòW^Ã
W·OPT�X�T(O � Ç¹T ¾ E@N S�GJI_N FHW^OcIJS T(N T�¸#MHU ¾ ]HT(U*E>]ÝT�N ¾ T�OPT(N TyE@N&O©E%W�Á

]%abUcT*Q�E>] ¾ T�N F@IJFHT%£vT�L�Wc��MHN T(N WcI®E%G_¸#MHU^S T�GKOPT5]%E@U^I®E@Ú G_T�URX�T�S§WPE%XYX�T5¸#MHU·]HT�N&OPN I_N FHW^]HT(UcS I � Ù°T�N�N T�T�U
1/µ¸#MHU�Ú�T�FHF@T�W·Ã
W^OPT(XYT(N T � Ç¹T ¾ E%N S GJI_N FHW·OPIJS�T�N T�E@N&O©E@WÁn]%abU^T�Q�E] ¾ T(N FHI_FHT�E]§E@N L@M@XYW·OP� UcM@WcT�W^WcT(N � ��]
IJW

T�N/L
Q�N S T5E@N L@MHX�X�T�UbMHF á N N T(U�W^Ã
W·OPT�X�T(O�OcMHX�O>£�]
IJG[L�Q N S�T�N$FHÁ*OcIJGvT�N ¾ T(O A
�

å�E
X(t)

Ú�T�OPT(FHN T5E@N&O©E@G_GvL�Q N S T(URI[W^Ã
W^OcT�X�T(O�]HT(S/OPIJS�Wc� Q N�L�O
t
�

�À¿ \ U^FHQ X�T�N&OPT(UB¸#MHU5E%O
X(t)

Ú GJI_UT�N.¸ Ø S�WcT�G_W ¶ MHF�S Ø S Wc��UcMHW^T�WcWcW�£{MHF�Ú�T�W·OPT�X ï S�T9I_N á N IKOPT(WcIJXYE%G_T ð
¸ Ø S W^T�GJW ¶ MHF�S Ø S WcUcE%OPT(N T¸#MHU�� U^MHWcT(WcW^T�N �

Æ ¿§õRN�S T�U�Ú�T�W·OPT(X�OPT9¸#MHUcQ�OcWcT�OPN I_N FHT�U�� Ág��E%UPE@X�T(OcT�U^N T-IÄW·Ã�W·OPT(XYT�O>£{]
I_GÄS T�O*T�L�WcI_W^OcT�UcT-T�NòFHUcT(N WcT ¶
¸#MHU^S T�G_IJN Fy¸#M@U�E%N�O©E%GJG!L�Q N S T(U�I�W·Ã
W^OPT(XYT�O � Ç¹T�W·OPT(XàS T�N N�T-MHF/¸#MHUcL�GJE@U ¾ ]
IJG_L@TYÚ�T�OPIJN�FHT�G_WcT�UBWcMHX
XYÁ�]%abU^TBMH� ��¸�Ã
G_O �

¤Q�N S T(N T$S T(GJT(WYN�ÁÝI�OPMæL�E%OPT(FHMHU^IJT�U(£
A

M@F
B
�
A
¶ L
Q�N S T�U9E%N L@MHX�XYT(U�I ¾ T�N ¾ MHGJSèOcIJG�T(NöW^O©E%W � MHN�abU

¯�MHIJW^WcMHN ¶ � UcM@WcT(WcWnX�T�S÷��E@UPE%XYT�OPT(U
λA

� Ù°T(OnWPE@X�X�T$F � T(GJS T(UY¸#MHU
B
¶ L�Q N S T(U�£¹XYT(NqX�T�S÷��E@UcE@X�T(OPT(U

λB

� Ù°T/OPM.¯�MHIJW^WcMHN ¶ � UcM@WcT�W^WcT(N T§E@N�OPE@WYQ�E>] ¾ T�N F@IJFHT � A
¶ L
Q�N S T(U9Ú�T ¾ E@N S G_T�W9Ú E@UcT�I

A
£²WcMHX N Á ¾ E@UT�N$¸#M@U^]HT�N&OPT�OÂÚ�T ¾ E@N S G_IJN F@W^OPI_S�G_IJL

1/µA

£�XYT(N W
B
¶ L�Q N S�T�U°I�Q�OPF&E@N�FHWc� Q�N L&OPT(OÂÚ�T ¾ E@N S G_T�W°I B

�
B ¾ E@U¸#MHU^]HT(N�OcT(O�Ú�T ¾ E@N S�GJI_N FHW^OcIJS×GJI_L

1/µB

� ��]
I_WBS T(O^OPT ¾ E@S S T�Ú GJIKOcO�W^OPU^T�N F%O ¾ Á@N S ¾ T�]HT(O�£�]
IJG_GJT�]�I ¾ E�OcOOPMWcT�� E@UPE%OcT
M/M/1

¶ W·Ã
W^OPT(XYT(U�£�T�O
A
¶ W·Ã
W^OPT(XøMHF5T(O

B
¶ W·Ã
W^OPT(X �
ã X�IJS G_T�U·OPI_S�F � T(GJS�T�U²¸ Ø GJF@T�N S�TRU^T�FHT(GùZ Þ T(SOPMHX�O

A
¶ W^Ã
W^OcT�X/£�]�I_G!T�NæN�Ã×L�Q N S�T9W^MHXéE@N�L@MHX�XYT(U�£[T�N�OcT�N.S T�O5T�UBT(N

A
¶ L�Q N S T�T�G_GJT�U�T(N

B
¶ L�Q N S T%£
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Ú GJI<Ú�T ¾ E@N S G_T(O5I A
� �V]
IJWS T(OBT�UBT(NæL
Q�N S TYQ N�S T�UBÚ�T ¾ E@N S G_IJN FyI

A
£[]
IJG

A
¶ L�Q N�S T�UBWcM@XéE@N�L@MHXYX�T�U

W^OPI_GJG_T*WcT�F$I²L Ø I
A
¶ W·Ã�W·OPT(XYT�O>£�XYT(N W

B
¶ L�Q N S T(U�W·OPIJG_G_T�U�WcT�F$I²L Ø I

B
¶ W^Ã
W·OPT�X�T(O � ¼/T�UcLÝE%O

B
¶ L�Q N S T(U

WcMHX}E%GJG_T�UcT(S T�W·O©Á@U�I�L Ø £ IJL�L@TL�E@N/Ú�T ¾ E%N S G_T�W�I A
�

å�E
XA(t)

Ú�T�OPT(FHN T5E@N&O©E@G_GvL
Q�N S T(URI
A
¶ W^Ã
W^OcT�X�T(OV]HT�S/OPI_S Wc��Q N L&O

t
�

Õ ¿ ³ T�OcO�MH� �/Ú E@G®E@N�WcT�G_IJF@N I_N F@T�N T°¸#MHU
A
¶ W^Ã
W^OcT�X�T(OV¸#MHUVÁ*ÚÀT(W^OcT�X�XYTF@UcT�N�WcT(¸#M@UcS T(GJI_N FHT�Nn¸#MHU

XA(t)
�

ú ¿§Ù°I_WcL�Q�OPç(U�L@MHU^O�L�UcE]HT(O�WcMHXjXYÁ¹]%abUcT²MH� ��¸�Ã
GKO�¸#M@U�E�O�FHUcT(N WcT�¸#MHU^S T�G_IJN FHT(N�¸#MHU
XA(t)

WcL�E@G&T(L
W^IJW·OPT�U^T �
Ç¹T(W^OPT(X FHU^T�N W^T(¸#MHU^S T�G_IJN F@T�NèMHF×]�I_WYE�OYE@N S T(GJT�NûE]ßOPI_S T�N

A
¶ W^Ã
W^OcT�X�T(OYT�U�OcMHX�O>£<T(U�FHIKOcO�WcM@X

µA−λA

µA+λB

� ¿§Ç¹T(UcT�F@NnS T(Ob¸#M@U^]HT(N�OPT(S TE@N&O©E%GJG�L�Q N�S T�UbI
A
¶ W·Ã�W·OPT(XYT�O>£�Ú�T(OcT�F@N T(O�XYT(S

LA

�
Þ IJWbE�ObN�Á@U
λA → 0

£
WPÁB]
IJG

LA → λB

µA+λB

��Þ I_WÄM@FHWPÁ�E�O¹N�Á%U
λB → 0

£
WPÁB]
IJG
LA → λA

µA−λA

� ��]%EBOPI_GJW·]%E@UcT(U�S T�OcOcT°WcI_W^OcT
OPI_G_¸#T(G_G_T�OzÅ
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5�6

B1, B2, . . . 798;:=<?> 6 :@7BADCFEGADC�HJILK =BM <?N <OK EL< C C=<O: ? <&E P (∪∞
i=1Bi) = 1 PLQ 6SR H@< C EL<O:

P (A|C) =
∞

∑

i=1

P (A|Bi ∩ C)P (Bi|C),

E[X|C] =
∞

∑

i=1

E[X|Bi ∩ C]P (Bi|C).

T !L1VU*�B2WU�XO��+���1Y�Z+��'#�U�1��[�\���]+
^ N 6 > ?_6 KG`0a ;C«?;
R�; : ; 7 C A R KLAbK R <OK <

P
(m+n)
ij =

∞
∑

k=0

P
(m)
ik P

(n)
kj .

c
; :d<OKeAb:@:=<&EGI C=Abf3< CÀ;
R <O: R�; EGADC =�?_6 : =�; 7 = H@<&EL<�< = C@ADC M <O:=<O: πj = limn→∞ Pn
ij

;
R <O: R A M@Mg6 7 C A R KLAbK R <OK <
πj =

∑

i

πiPij
;
R ∑

i

πi = 1.

c
; : M : 6 K C@AD<OK M < M A C C Mh6 K EL<O: i i j ;
R k <O:kj ; :@7�<OK M < MFM ADEeA M A C C Mh6 K E j
R A M@M C Mh6 : M A M A C C Mh6 K E i i sij i

sij = δij +
∑

k

Pikskj .

c
; : M : 6 K C@AD<OK M < M A C C Mh6 K EL<O: i
;
R

j <O:lC 6 KLK C@mBK C A R N < M <OK�j ; :n<OK,< C«C <O: 6 KLK <OK R[6 K RYA :=< M IL:@K <O:=< M A C.M A C C Mh6 K E jR A M@M C Mo6 : M A M A C C Mh6 K E i i fij i
fij = (sij − δij)/sjj .

p �3�]#�#�����q�1V�*#��[#�#
r <OK M < M ADE M A C n ` M <�N <OK EL< C C=<ts n ` M < 6 :@:@Ab7 6�CWM A ? <�uvi Sn iLN 6 :FC 6 KLK C@mBK C A R N < M C M < M@M N < M

fSn
(t) =

λntn−1

(n − 1)!
e−λt j ; : t ≥ 0.

w A M@Md6VMg6 K Mh6�C«C N <OK EL< C C=<O: N(t) = n iLC A N 6 : S1, S2, . . . , Sn C@A ? I CbMh6 K M < M@M N < M

fS1,S2,...,Sn|N(t)(s1, s2, . . . , sn|n) =
n!

tn
j ; : 0 < s1 < s2 < . . . < sn ≤ t.
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T !L1VU*�B2Wq�1���#��[#�#��[1Y�ZU*�3�3������x���1V"��'�����]+
^ N 6 > ?_6 KG`0a ;C«?;
R�; : ; 7 C A R KLAbK R <OK <

Pij(t + s) =
∞

∑

k=0

Pik(t)Pkj(s).

a ;>C«?;
R�; : ; 7GCFj ; : ; 7[<O:J` C A R KLAbK R <O:
P ′

ij(t) =
∑

k 6=j

qkjPik(t) − vjPij(t).

a ;>C«?;
R�; : ; 7GCdf 6�=�; 7[<O:J` C A R KLAbK R <O:
P ′

ij(t) =
∑

k 6=i

qikPkj(t) − viPij(t).

y 7BADC Pj = limt→∞ Pij(t) < = C=ADC M <O:=<O:�iL<O: Pj
R A M@Mg6 7

vjPj =
∑

k 6=j

qkjPk

;
R ∑

j

Pj = 1.

z >3<&C=AD< CbM j ; :kj�{�ELC=< C CJ` ;
R EL{�ELC@>L: ; Ch<&C=C=<O:
P0 =

1
∑∞

k=0 θk

;
R
Pk = θkP0 j ; : k = 1, 2, . . .

EL<O:
θ0 = 1

;
R
θk =

λ0λ1 · . . . · λk−1

µ1µ2 · . . . · µk

j ; : k = 1, 2, . . .

|t} ~ ���[�*1
�
c
; : R HJ<OKLK ;>? C@KLA M@MÐC A R?6 K Mh6�C«C�= ILK EL<O:WA�C@mGC M < ? < M i L i R H@<OKLK ;>? C@KLA M@MÐC A RgM ADE?>L:�P = ILK EL<�A[C@mBC M < ? < M i W iOf3< M H@<OKLAbK R CJ`M ADE�i S i ;
R)R H@<OKLK ;>? C@KLA M@MÐC A R_R H@<OK�7
8;:=<OK E < 6 :@f3<OADE�AWC@mGC M < ? < M i V i R H@< C EL<O:

L = λaW.

Lq = λaWq.

V = λaE[SW ∗
q ] + λaE[S2]/2.


