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 � &, " "# #& 2% % 20

7� 2& $ $ )&/ "/ 0 - 2 "1 $  P ( 3 $ " "  1 - "#' )/ ) #, % $& # )/ $ " " 2 2 ) m0 V "1 $  

Q ( 3 $ " " #  ( (% $& # )/ $ " " 2 2 ) me: 8

at(m0)∧P → G(at(me) → Q)

7 �  ,  / )& 2 &, " " # #& 2% % 20 #& 2 3, 2& "1 $  V " $ $ 3  1 - "#' ) ( 9 2 31 $ 9 9: 8

at(m0)∧P → F(at(me)∧Q)
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• f 2& ' "6, , " - 30 (P∧Q)∧¬Q

AX(P∧¬Q)

E(AXPUQ)
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s2 s5

s3 s4
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• M ,s |= P - 2 2 v(s,P) = true V, %/ P / ) $  ' & # )% 2 "

• M ,s |= ¬P - 2 2 M ,s 6|= P:

• M ,s |= P∧Q - 2 2 M ,s |= P - ) M ,s |= Q:

• M ,s |= AXP - 2 2 M , t |= P, )&, & # # " t V - & # # " sRt:

• M ,s |= A(PUQ) - 2 2' ) # #& 2 2 ) M, )&, & # # " $ 3 9 2& # # " ( #%& # # " (s0,s1, . . .)' & 2 2 3 s = s0 V  /  # "' ) 2 2 ) i V - # # " M ,si |= Q - ), )&, & # # " j < i V

M ,s j |= P:
• M ,s |= E(PUQ) - 2 2' ) # #& 2 2 ) M  /  # "' ) 2 2 ) $ 3 9 2& ( #, % (s0,s1, . . .)2& $ "/ V "$ $ 3 s = s0 - )  /  # "' ) 2 2 ) i V - # # " M ,si |= Q - ), )&, & # # " j < i V

M ,s j |= P:
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v(P,s4) = true - )' % % $  & / v(P,s) = false 2 ", 3

v(Q,s2) = true - )' % % $  &/ v(Q,s) = false:

� 9 $ M ,s2 6|= AXP' % $ $ ) M ,s3 |= AXP

M ,s2 6|= A(QUP)' % $ $ ) M ,s2 |= E(QUP)

M ,s3 6|= E(QUP)' % $ $ ) M ,s4 |= A(QUP)
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f 2& ' "6, , & : � 2 M ,s0 |= P V/ & & / M ,s0 |= A(QUP) - ) M ,s0 |= E(QUP)

7 - ) 2& & 2 " 2& ' : M ,s0 |= AFP 8:� 2 s0Rs1 V s1Rs2 - ) M ,s2 |= P V/ & & / M ,s0 |= E(>UP) (= EFP):
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¬X(P∧¬Q)
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7 "&, 3 $& #  & 2 2 ), % $ "/ � e4 0 2 2 3 8:

� 2 x = (s0,s1, . . .)$ 3 9 2& ( #, % V xi = (si,si+1, . . .)

d 3 36 & $ " # # 3 3/ ' & # #  &/ ' ) # #& 2 2 ) M # )% 2 " P / $  2& $ 3 9* " # # 3 ( #% # # ) x

7 M ,x |= P 8

• M ,x |= P - 2 2 v(s0,P) = true V' & 2 2 3 x = (s0,s1, . . .) - ) P ) $  ' & # )% 2 " :

• M ,x |= ¬P - 2 2 M ,x 6|= P:

• M ,x |= P∧Q - 2 2 M ,x |= P - ) M ,x |= Q:

• M ,x |= XP - 2 2 M ,x1 |= P

• M ,x |= PUQ - 2 2  /  # "' ) 2 2 ) i V - # # " M ,xi |= Q - ), )&, & # # " j < i M ,x j |= P:
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x1 = (s2,s3,s4,s5,s4, . . .) - )
x2 = (s2,s4,s5,s4, . . .)

� 9 $ M,x1 6|= XP' % $ $ ) M,x2 |= XP

M,x1 6|= QUP' % $ $ ) M,x2 |= QUP
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f 2& ' "6, , & : � 2 M ,x |= P V/ & &/ M ,x |= (QUP):

� 2 M ,x |= XiP - # # ", & / i ≥ 0 V/ & &/ M ,x |= (>UP):

�$ 2 " ) 2& ) 2 2 ), )&, & # # ) M ,x ( 3 $ " " " 2& ' "6, &, 2& 0

M ,x |= GP → P - ) M ,x |= GP → GGP
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• � , )&/ "/ ) $  ' & # )% 2 "  / $& # ) # )% 2 " :

• � 2 P,Q ! ) $ $& # ) # )% 2 "& $ ) V/ & &/ P∧Q - ) ¬P ! ) $' 9� 2:

• � 2 P / ( #, % # )% 2 " V/ & &/ EP - ) AP ! ) $ $& # ) # )% 2 "& $ ) :

• � , )&/ "/ $& # ) # )% 2 "  / ( #, % # )% 2 " :

• � 2 P,Q ! ) $ ( #, % # )% 2 "& $ ) V/ & &/ P∧Q - ) ¬P ! ) $' 9� 2:

• � 2 P,Q ! ) $ ( #, % # )% 2 "& $ ) V/ & &/ XP - ) PUQ ! ) $ ( #, % # )% 2 "& $ ) :f 2&' : E¬(PUQ) � e4 ∗ �# )% 2 "' % $ $ ) ¬(PUQ) "& :
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• M ,s0 |= P - 2 2 v(s0,P) = true V, %/ P / ) $  ' & # )% 2 " :

• M ,s0 |= ¬P - 2 2 M ,s0 6|= P:

• M ,s0 |= P∧Q - 2 2 M ,s0 |= P - ) M ,s0 |= Q:

• M ,s0 |= EP - 2 2' ) # #& 2 2 ) M  /  # "' ) 2 2 ) $ 3 9 2& ( #, % x = (s0,s1, . . .) V - # # "

M ,x |= P

• M ,s0 |= AP - 2 2' ) # #& 2 2 ) M, )&, & # # " $ 3 9 2& # # " ( #%& # # " x = (s0,s1, . . .) V M ,x |= P

• M ,x |= P - 2 2 M ,s0 |= P V' & 2 2 3 x = (s0,s1, . . .) - ) P$& # ) # )% 2 " :

• M ,x |= ¬P - 2 2 M ,x 6|= P

• M ,x |= P∧Q - 2 2 M ,x |= P - ) M ,x |= Q:

• M ,x |= XP - 2 2 M ,x1 |= P

• M ,x |= PUQ - 2 2  /  # "' ) 2 2 ) i V - # # " M ,xi |= Q - ), )&, & # # " j < i M ,x j |= P:
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