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V 1 ~�J	!8^�
�0'#~�J	!�8^ 〈Σ, S, ∆, I〉

• Σ = {1, 2, QuQian, QuCha}

• S = {s0, s1, s2, s3, s4, s5}

• ∆ = {(s0, 1, s1), (s0, 2, s2), (s1, 1, s3), (s1, 2, s5),

(s2, 1, s5), (s2, 2, s4), (s3, 1, s5), (s3, 2, s4),

(s4, QuQian, s5), (s5, QuCha, s0)}

• I = {s0}��
�0'#
q0 Zf���HU<
q1 Zf���H><
q2 Zf���H>	
pi OU<���wW i i ∈ {0, 1, 2, 3, 4}vdX7+l�

L(s0) = {p0, q0}

L(s1) = {p1, q0}

L(s2) = {p2, q0}

L(s3) = {p2, q0}

L(s4) = {p4, q1}

L(s5) = {p3, q2}

§2.6 ���5�6���0'#D M = 〈Σ, S, ∆, I〉 :z
• Σ = {train, ctr}
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V 2  
(u2x8^
• S = {s0, s1, s2, s3}

• ∆ ��j�Z�
∆(s0, train) = {{s0}, {s1}}

∆(s0, ctr) = {{s0, s1, s2, s3}}

∆(s1, train) = {{s0, s1, s2, s3}}

∆(s1, ctr) = {{s0}, {s1}, {s2}}

∆(s2, train) = {{s0}, {s3}}

∆(s2, ctr) = {{s0, s1, s2, s3}}

∆(s3, train) = {{s0, s1, s2, s3}}

∆(s3, ctr) = {{s0}, {s3}}

• I = {s0} V 3 '�;gYT
��
���0'#D AP = {og, ig, req, gr} � 
(u2x8^

M = 〈Σ, Q, ∆, I, L〉W AP C�'�;gYT�:z L ��j�Z�
L(s0) = {og}

L(s1) = {og, req}

L(s2) = {og, gr}

L(s3) = {ig}�����Æ:��S��-�H�S{Q����.56�{Q���r_�D M = 〈Σ, S, ∆, I〉 ��m6� a ∈ Σ �.5��Æ aaaaa · · · C�r_�D Ya W a r_�"��



;�A>=<?D Σ = {a1, ..., an} �e=s6� Yai
>f�pN�%:��9��f�[`r_4)�#�?i s ∈ S �B S1 ∈ ∆(s, a1), ..., Sn ∈ ∆(s, an),t S1 ∩ · · · ∩ Sn H��"�YT�r_"��Z�

{y1 ∩ · · · ∩ yn | y1 ∈ Ya1
, ..., yn ∈ Yan

}

§2.7 ���0'#�8F$;gYT A = 〈Σ, S, ∆, I〉 :z
• Σ = {a, b, c, d} �
• S = {s0, s1, s2, s3} �
• ∆ = {

(s0, a, {x}, true, s1),

(s1, b, {y}, true, s2),

(s2, c, {}, x < 1, s3),

(s3, d, {}, y > 2, s0)

} �
• I = {s0} � V 4 F$;gYT
��f�F$��Æ

(a, 2) → (b, 2.7) → (c, 2.8) → (d, 5) · · · · · ·:r_W
(s0, [0, 0])

a,2
−→

(s1, [0, 2])
b,2.7
−→

(s2, [0.7, 0])
c,2.8
−→

(s3, [0.8, 0.1])
d,5
−→

(s0, [3, 2.3]) · · · · · ·;gYT�r_"�C�F$��ÆW
{((abcd)ω, τ) |∀j.((τ4j+3 < τ4j+1 +1)∧(τ4j+4 > τ4j+2 +2))}��9
� 1~�! A = 〈Σ, S, ∆, I, F 〉 :z

• Σ = {a, b} �
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• S = {s0, s1, s2, s3} �
• ∆ = {

(s0, a, {}, true, s1),

(s0, a, {x}, true, s2),

(s1, b, {}, true, s0),

(s2, b, {}, x < 2, s3),

(s3, a, {x}, true, s2)

} �
• I = {s0} �
• F = {s2} �V 5 F$ B

..
uchi ~�!

:r_�"�C�F$��ÆW
{((ab)ω, τ)) | ∀j.(τj < τj+1)}:o
W

{((ab)ω, τ) | ∃i.∀j ≥ i.(τ2j < τ2j−1 + 2)}��9
� 2~�! A = 〈Σ, S, ∆, I, F 〉 :z
• Σ = {a, b} �
• S = {s0, s1, s2, s3} �
• ∆ = {

(s0, a, {x}, x = 1, s1),

(s1, b, {y}, true, s2),

(s2, a, {x}, x = 1, s3),

(s3, b, {y}, y < 1, s2)

} �
• I = {s0} �
• F = {s2} �V 6 I3�F$ B

..
uchi ~�!



;�A>=<?:r_�"�C�F$��Æn:o
W
{((ab)ω, τ) |∀j.((τ2j−1 = j)∧(τ2j −τ2j−1 > τ2j+2−τ2j+1))}:f�,}W
(a, 1) → (b, 1.5) → (a, 2) → (b, 2.25) → (a, 3) → (b, 3.125) → · · ·:f�`yW

lim
j→inf

(τj+2 − τj) = 1�*

V 7 L\
§2.8 Petri %2&!	 Petri %Mp�

〈P, T, F, M0〉:z
• P = {s0, s1, s2, t0, t1, t2}

• T = {u0, u1, u2, v0, v1, v2}

• F =

{(s0, u0), (s0, v1), (s1, u1), (s2, u2)}∪

{(t0, v0), (t0, u1), (t1, v1), (t2, v2)}∪

{(u0, s1), (u1, s2), (u2, s0), (u2, t0)}∪

{(v0, t1), (v1, t2), (v2, t0), (v2, s0)}

• M0(s) = 1 B s ∈ {s0, t0} ��t M0(s) = 0 �
§2.9 ",+1",+1 1� ABT �

Sender



;�A>=<?|P KA K
 Zf|P
q0 mesg0 q1

q1 ack1 q0

q1 ack0 q2

q2 mesg1 q3

q3 ack0 q5

q3 ack1 q4

q4 mesg0 q1

q5 mesg1 q3

Receiver|P KA K
 Zf|P
q0 mesg1 q1

q0 mesg0 q2

q1 ack1 q3

q2 ack0 q0

q3 mesg0 q4

q3 mesg1 q5

q4 ack0 q0

q5 ack1 q3",+1 2R℄�p A = 〈Q1, M1, ∆1, s0〉:

• Q1 = {s0, s1, s2, s3}

• M1 = {m1, m2 | m1, m2 ∈ 〈{0, 1, 2, 3}, 2〉}

• ∆1 = {

(s0, m1!1, s0), (s0, m1!2, s0),

(s0, m2?0, s0), (s0, m2?1, s1),

(s0, m2?2, s2), (s0, m2?3, s3),

(s1, m1!2, s1), (s1, m1!3, s1),

(s1, m2?0, s0), (s1, m2?1, s1),

(s1, m2?2, s2), (s1, m2?3, s3),

(s2, m1!3, s2), (s2, m1!0, s2),

(s2, m2?0, s0), (s2, m2?1, s1),

(s2, m2?2, s2), (s2, m2?3, s3),

(s3, m1!0, s3), (s3, m1!1, s3),

(s3, m2?0, s0), (s3, m2?1, s1),

(s3, m2?2, s2), (s3, m2?3, s3)

} �R℄�p B = 〈Q2, M2, ∆2, t0〉:

• Q2 = {t0, t1, t2, t3}

• M2 = {m1, m2 | m1, m2 ∈ 〈{0, 1, 2, 3}, 2〉}

• ∆2 = {
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(t0, m2!0, t0), (t0, m1?0, t0),

(t0, m1?1, t1), (t0, m1?2, t0), (t0, m1?3, t0),

(t1, m2!1, t1), (t1, m1?0, t1),

(t1, m1?1, t1), (t1, m1?2, t2), (t1, m1?3, t1),

(t2, m2!2, t2), (t2, m1?0, t2),

(t2, m1?1, t2), (t2, m1?2, t2), (t2, m1?3, t3),

(t3, m2!3, t3), (t3, m1?0, t0),

(t3, m1?1, t3), (t3, m1?2, t3), (t3, m1?3, t3)

}2)7 ��39
�
m ∈ {0, 1, 2}0h�GW�
B = 〈Q, M, ∆, q0〉:

• Q = {q0, q1, q2}

• M = {mi, mo | mi, mo ∈ 〈{0, 1, 2, r}, 1〉}

• ∆ = {

(q0, mi?0, q0), (q0, mi?1, q1), (q0, mi?2, q2),

(q0, mi?r, r0), (r0, mo!0, q0),

(q1, mi?0, q0), (q1, mi?1, q1), (q1, mi?2, q2),

(q1, mi?r, r1), (r1, mo!1, q1),

(q2, mi?0, q0), (q2, mi?1, q1), (q2, mi?2, q2),

(q2, mi?r, r2), (r2, mo!2, q2),

}

(q, m = 1, q′)�k
(q, mi!1, q′)

(q, a = m, q′)�k
(q, mi!r, q1)

(q1, mo?0, q10) (q1, mo?1, q11) (q1, mo?2, q12)

(q10, ai!0, q′) (q11, ai!1, q′) (q12, ai!2, q′)

(q, a == m, q′)�k
(q, ai!r, q1)

(q1, mi!r, q2)

(q2, ao?0, q20) (q2, ao?1, q21) (q2, ao?2, q22)

(q20, mo?0, q′) (q20, mo?1, q∗) (q20, mo?2, q∗)

(q21, mo?1, q′) (q21, mo?0, q∗) (q21, mo?2, q∗)

(q22, mo?2, q′) (q22, mo?0, q∗) (q22, mo?1, q∗)


