
Thm 3.2.12: s ≡E t iff s ≡ t ∈ CCS(E)

• S = Subterms(E) ∪ Subterms(s) ∪ Subterms(t)
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• Congruence closure w.r.t. S: CCS(E) =
⋃
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E = {i ≡ j, k ≡ l, f(i) ≡ g(k), j ≡ f(j),m ≡ g(l)} s = f(m) t = g(k)

S = {i, j, k, l,m, f(i), f(j), f(m), g(k), g(l)}

ES
0 = E ∪ {i ≡ i, . . . , g(l) ≡ g(l)}

ES
1 = ES

0 ∪ {j ≡ i, . . . , g(l) ≡ m} ∪ {i ≡ f(j)} ∪ {f(i) ≡ f(j), g(k) ≡ g(l)}



E = {i ≡ j, k ≡ l, f(i) ≡ g(k), j ≡ f(j),m ≡ g(l)} s = f(m) t = g(k)

S = {i, j, k, l,m, f(i), f(j), f(m), g(k), g(l)}

Due to E : {i, j}, {k, l}, {f(i), g(k)}, {j, f(j)}, {m, g(l)},

Due to S: {i}, {j}, {k}, {l}, {m}, {f(i)}, {f(j)}, {f(m)}, {g(k)}, {g(l)}

Step 1: equivalence relation

S0 : {i, j, f(j)}, {k, l}, {f(i), g(k)}, {m, g(l)}, {f(m)}

Step 2: congruence

{i, j, f(j)}, {k, l}, {f(i), g(k)}, {m, g(l)}, {f(m)},

{f(i), f(j)}, {g(k), g(l)}

Step 3: equivalence relation

S1 : {i, j, f(j), f(i), g(k), g(l),m}, {k, l}, {f(m)}

Step 4: congruence

{i, j, f(j), f(i), g(k), g(l),m}, {k, l}, {f(m)},

{f(i), f(j)}, {f(i), f(m)}, {f(j), f(m)}, {g(k), g(l)}

Step 5: equivalence relation

S2 : {i, j, f(j), f(i), g(k), g(l),m, f(m)}, {k, l}


