
A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1

ϕ2 and ϕ3 are obtained
by an application of the
α-rule to ϕ1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1

ϕ4 is obtained by an
application of the
{ }-rule

t1 ∈ {t1}

under restriction R1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1

ϕ5 is obtained from ϕ2
and ϕ4 by an
application of the
=-rule

t1 = t2
`

`t1
t2



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1

ϕ6 and ϕ7 are
obtained from the
(∈)-branching rule

s ∈ t s /∈ t

applied to the pair
(c1, c1), under
restriction R2



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example

1: ¬({c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}))

2: {c1} = c1 ∪ c2

3: ¬(c1 = ∅ ∧ c2 = {c1})

4: c1 ∈ {c1}

5: c1 ∈ c1 ∪ c2

6: c1 ∈ c1

⊥
7: c1 /∈ c1

8: c1 ∈ c2

...

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1})

1

ϕ8 is obtained from ϕ5
and ϕ7 by an
application of the
∪-rule

s ∈ t1 ∪ t2
s /∈ ti

s ∈ t3−i



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ9 and ϕ15 are
obtained from ϕ3 :
¬(c1 = ∅∧c2 = {c1})
by an application of the
β1-rule

β

β1 βc
1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ10 is obtained from ϕ9
by an application of the
following derived rule

y 6= ∅
c ∈ y (∅)

where c denotes a
new set constant.



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ11 is obtained from
ϕ10 by an application
of the ∪-rule

s ∈ ti
s ∈ t1 ∪ t2

under restriction R1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ12 is obtained from
ϕ2 : {c1} = c1 ∪ c2
and ϕ11 by an
application of the
=-rule

t1 = t2
`

`t2
t1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ13 is obtained from
ϕ12 by an application
of the { }-rule

s ∈ {t1}
s = t1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ14 is obtained from
ϕ13 and ϕ10 by an
application of the
=-rule

t1 = t2
`

`t1
t2



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ16 is obtained from
ϕ3 : ¬(c1 = ∅ ∧ c2 =
{c1})
and ϕ15 by an
application of the
β-rule

β
βc

1

β2



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ17, ϕ18, ϕ21, and ϕ22
are obtained from ϕ16
by an application of the
(ext)-branching rule

t1 6= t2

c ∈ t1 c /∈ t1
c /∈ t1 c ∈ t2



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ19 is obtained from
ϕ17 by an application
of the ∪-rule

s ∈ ti
s ∈ t1 ∪ t2

under restriction R1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ20 is obtained from
ϕ2 : {c1} = c1 ∪ c2
and ϕ19 by an
application of the
=-rule

t1 = t2
`

`t2
t1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ23 is obtained from
ϕ22 by an application
of the { }-rule

s ∈ {t1}
s = t1



A Decidable Tableau Calculus for MLSS

Completeness of TMLSS

Example (cntd)

7: c1 /∈ c1

8: c1 ∈ c2

9: c1 6= ∅

10: c3 ∈ c1

11: c3 ∈ c1 ∪ c2

12: c3 ∈ {c1}

13: c3 = c1

14: c1 ∈ c1

⊥

15: c1 = ∅

16: c2 6= {c1}

17: c3 ∈ c2

18: c3 /∈ {c1}

19: c3 ∈ c1 ∪ c2

20: c3 ∈ {c1}
⊥

21: c3 /∈ c2

22: c3 ∈ {c1}

23: c3 = c1

24: c1 /∈ c2

⊥

Table 1: A TMLSS-tableau proof of
{c1} = c1 ∪ c2 → (c1 = ∅ ∧ c2 = {c1}) (cntd)

1

ϕ24 is obtained from
ϕ23 and ϕ21 by an
application of the
=-rule

t1 = t2
`

`t1
t2
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