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§3 ����

§3.1 ������ (LTL)�� � }�{�G 2(p → Op) → (p → 2p) 
;��_GjWCÆ�iÆ�
;��� 7A-i9�����s�GymI�
2(p → Op) ∧ p → 2p �/v�G�Qz M, πk �
M, πk |= 2(p → Op) ∧ p → 2p 
;�/v�G� M, πk |= 2(p → Op)∧ p 
;� M, πk |=

2p �GLej ∀i ≥ k, M, πi |= p → Op ' M, πk |= p �s�G ∀i ≥ k, M, πi |= p �}%J��[n 7LekE~ M, πk |= p �1U� n ≥ k � M, πn |= p 
;� 7LekE~
M, πn+1 |= p �|� 7%J�� ∀i ≥ k, M, πi |= p 
;�UkE~ M, π M L(π0) = {}, L(π0) = {p}, L(π0) =

{} �� M, π |= p → 2p � M, π |= 2(p → Op) �
;��� � } PLTL pmq&��)�$��q&�x
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;���
ye∧

2((ye ∨ gr ∨ red) ∧ ¬(ye ∧ gr) ∧ ¬(ye ∧ red) ∧ ¬(gr ∧ red))∧

2((ye → Ogr) ∧ (gr → (grUred)) ∧ (red → (redUye)))

2(ye ∨ gr ∨ red) 8y�v�
§3.2 ����� CTL�� � 
� A(pUr) ∨ A(qUr) ' A((p ∨ q)Ur) �#l.B
�o!Y�5"�d����kE8y�G A(pUr) ∨ A(qUr) → A((p ∨ q)Ur) � 7A-i9�����s�GymI� A(pUr) →

A((p ∨ q)Ur) ' A(qUr) → A((p ∨ q)Ur) � 7�{�G�B
�o!Y�5"d�8yF℄Rm�3B
 A(pUr)∨A(qUr) �^5"	a~B
 r 4���^O���Vm��j~N^MKa~4��B
 p+�B
 q �



!$#"3B
 A((p ∨ q)Ur) �^5"	a~B
 r 4���^O���Vm��j~N^MKa~4��B
 p+
q ���� }2)��\	,Hr0` [[A(q0Uq2)]]�[[EG(q0∨

q2)]] �
��HrZ�B
�o!Y���2)��\	,Hrj� 〈S, ∆, I, L〉

• S = {s0, s1, s2, s3, s4, s5}

• ∆ = {(s0, s1), (s0, s2), (s1, s3), (s1, s5),

(s2, s5), (s2, s4), (s3, s5), (s3, s4),

(s4, s5), (s5, s0)}

• I = {s0}

• L �{Rm� L(s0) = {p0, q0}

L(s1) = {p1, q0}

L(s2) = {p2, q0}

L(s3) = {p2, q0}

L(s4) = {p4, q1}

L(s5) = {p3, q2}

A(q0Uq2) = µZ.(q2 ∨ (q0 ∧ AXZ))

S0 = false

S1 = q2 = {s5}

S2 = {s5} ∪ ({s0, s1, s2, s3} ∩ {s4}) = {s5}|��Hr�B
��!Y�
EG(q0 ∨ q2) = νZ.((q0 ∨ q2) ∧ EXZ)

S0 = true

S1 = q0 ∨ q2 = {s0, s1, s2, s3, s5}

S2 = {s0, s1, s2, s3, s5}∩{s0, s1, s2, s3, s4, s5} = {s0, s1, s2, s3, s5}|��HrB
��!Y�
§3.3 ����� CTL*�� � 
� A((pUr) ∨ (qUr)) � A(pUr) ∨ A(qUr) '
A((p∨ q)Ur) �#l.B
 A((pUr) ∨ (qUr)) �5"�d����kE8y 7�{�G

A(pUr) ∨ A(qUr) → A((pUr) ∨ (qUr)) '
A((pUr) ∨ (qUr)) → A((p ∨ q)Ur) �B
�o!Y�5"d�8yF℄Rm�3B
 A((pUr) ∨ (qUr)) �^5"	a~B
 r 4���^O���Vm��j~N^MDf>6T��vCPB
 p vCPB
 q �
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§3.4 µ-  ��� � y��\	,j:�0` µX.(q1 ∨ 〈2〉X) �
�lhZ�B
��!Y���

S0 = false

S1 = q = {s4}

S2 = {s2, s3, s4}

S3 = {s0, s2, s3, s4}

S4 = {s0, s2, s3, s4}lh�X
b s0 B
 µX.(q1 ∨ 〈2〉X) �/lhB
��!Y�


