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1. a) L1

f
L2 = (Σ12, S12, S

0
12, ∆12), where

Σ12 = Σ1 ∪ Σ2 = {a, b, c},
S12 = S1 × S2 =

{
(s0, t0), (s0, t1), . . . , (s2, t2)

}
,

S0
12 = S0

1 × S0
2 =

{
(s0, t0)},

and the transition relation ∆12 is defined as shown in the figure below.
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b) L2

f
L3 = (Σ23, S23, S

0
23, ∆23), where

Σ23 = Σ2 ∪ Σ3 = {a, b, c},
S23 = S2 × S3 =

{
(t0, u0), (t0, u1), . . . , (t2, u4)

}
,

S0
23 = S0

2 × S0
3 =

{
(t0, u0)}, and

∆23:

τ

a

τ

a

τ

c

b
τ

τ

τ

(t0, u1)

(t1, u2)
(t1, u1)(t0, u3)

τ

(t0, u4)

τ

τ

(t0, u0)

τ
a

(t1, u0)

(t2, u2)

(t2, u0)

(t2, u1)

c

a

τ

τ

τ

c

τ

(t1, u4) (t2, u4)

a

c

(t0, u2)

τ τ

(t2, u3) (t1, u3)

c

a



c) L1

f
L2

f
L3 = (Σ123, S123, S

0
123, ∆123), where

Σ123 = Σ1 ∪ Σ2 ∪ Σ3 = {a, b, c},
S123 = S1 × S2 × S3 =

{
(s0, t0, u0), (s0, t0, u1), . . . , (s2, t2, u4)

}
,

S0
123 = S0

1 × S0
2 × S0

3 =
{
(s0, t0, u0)}, and

∆123:
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