A Decidable Tableau Calculus for MLSS
e0

Completeness of T/ 55

Example

1 —|({Cl} =c1Ucy— (Cl =0A cy = {Cl}))
|
2: {C]_} =C U C2
|
3 _\(Cl =0A Cco = {Cl})
|
4: Cc1 (= {Cl}
5:¢c1 € c1 Ucy
\
6:c1 €ct 7.c1 ¢ 1
+ |
8¢y €c

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})




A Decidable Tableau Calculus for MLSS
e0

Completeness of T/ 55

Example

L-({a}=cUc— (|01 =0Aca=A{c1})) |y and g3 are obtained

2 {e1} = e1 Ues by an application of the
| a-rule to ¢4
3 _\(Cl = 0 N cy = {Cl})
I
4. cq € {Cl}
5: c1 €cyUcy
N
6:c1 €y 7:C]_¢C]_
1 |
8. c1 € co

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})
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Completeness of T/ 55

Example

L-({al=aUc— (|01 =0neca={c1})) | (4 is obtained by an

2 {c1} = 1 Ues application of the
| {_}-rule
3 _\(Cl = 0 N ca = {Cl})
I
4 cq € {c1} m
5: c1 €cyUcy L.
Y under restriction R1
6:c1 €c1 Tc1 €
L |
8. c1 € co

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})




A Decidable Tableau Calculus for MLSS
e0

Completeness of T/ 55

Example
L-({al=aUc— (|01 =0nea={e1})) | (5 is obtained from o
2 {C]_} =ci1 Uc and .LP4 by an
| application of the
I=(ci =0Aca={c1}) =-rule
I
4. cq € {01} t1 = t2
5. c1 €ciUce ¢
\ £t1
6:c1 € cy Tc1 ¢ ca t2
L |
8. c1 € co y

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})




A Decidable Tableau Calculus for MLSS
e0

Completeness of T/ 55

Example

L-({aa}=c1Uca—(c1 =0 AN ca={c1})) ©6 and p7 are
2 {er} = obtained from the
. 1} = C1 @] C2

(€)-branching rule
3: _\(Cl = 0 A\ Coy = {Cl})

4c € {c1} SGt‘S%t
5c; € c|1 U co applied to the pair
. o~ (c1, ¢1), under
6 c1 fcl e T = restriction R2
8. c1 € co

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})
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e0

Completeness of T/ 55

Example
La({a}l=aUece—(a=0nc:={ci})) | g is obtained from s
2 {C]_} =ci1 Uc and LP7 by an
| application of the
I=(ci =0Aca={c1}) U-rule
I
4: C1 El{cl} S e t1 U t2
5201601U02 seti
~ SEl_j
6:61601 7:C]_¢C]_
L |
8. c1 € co

Table 1: A Ty ss-tableau proof of
{ci}=ciUca—(ci =0Aca={c1})
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Completeness of T/ 55

Example (cntd)

7. cq g C1
8: c1 € co
9:c1;£(2) 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
\
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
|
12:¢c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)




A Decidable Tableau Calculus for MLSS

oe

Completeness of T/ 55

Example (cntd)

9:Cl¢@
I

10: c3 € 1
11: c3 € c1 Uce
12: c3 € {c1}
13:c3 = ¢

14: cq1 € 1
L

7. cq g C1
8: c1 € co
15:¢, =0
|
16: C2 ?é {Cl}
/ ~
17: c3 € c2 21: c3 ¢ Co
| |
18:c3 & {c1} 22:c3 € {c1}
|
19:c3 € c1 Uca 23.c3 =c1
|
20: c3 € {C]} 24: cq ¢ C2
1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

g and 15 are
obtained from 3 :
—l(C1 =0AC = {01})
by an application of the
B1-rule

B
B1| B5
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Completeness of T/ 55

Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
/ ~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
| |
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

10 is obtained from g
by an application of the
following derived rule

y#0
cey (0)

where ¢ denotes a
new set constant.




A Decidable Tableau Calculus for MLSS
oe

Completeness of T/ 55

Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| I
10: c3 € c1 16: C2 ?é {Cl}
\
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
|
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

(11 is obtained from
10 by an application
of the U-rule

sect
setlub

under restriction R1
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Example (cntd)
7. . q
“ T “ 12 is obtained from
8:01602\ P2 : {C-|}=C-|U02
%cy #0 e, =0 and 11 by an
| | application of the
10: c3 € 1 16: co ?é {Cl} =_ru|e
~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 % C2 t1 — t2
12 ¢c5 € {c1} 18 cs ¢ {c1} 22 cs € {c1} 0
13:c3 = ¢ 19:c3 € c1 Uca 23.c3 =c1 eg
I I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
L iR 1 >

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)
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Example (cntd)
7. cq g C1
8: c1 € co
9:c1;£(2) 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
/ ~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
| |
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
|
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

(13 is obtained from
12 by an application
of the {_}-rule

se{t}
s=1U
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Completeness of T/ 55

Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| I
10: c3 € c1 16: C2 ?é {Cl}
\
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
|
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

(14 is obtained from
13 and 10 by an
application of the
=-rule

t = b
¢

4
£ ty
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Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
/ ~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
| |
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
|
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

16 is obtained from
p3:(cr=0ANcC =
{c1})

and 45 by an
application of the
B-rule
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Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
/ ~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
| |
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
|
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

©17, P18, P21, and pao
are obtained from 46
by an application of the
(ext)-branching rule

h#b
cetl|céty
c¢th|ceb
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Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| I
10: c3 € c1 16: C2 ?é {Cl}
\
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
|
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

(19 is obtained from
(17 by an application
of the U-rule

sect
setlub

under restriction R1
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Example (cntd)
7. . q
“ T “ 20 is obtained from
8:01602\ P2 : {C-|}=C-|U02
9ci #£0 e, =0 and 19 by an
| | application of the
10: c3 € 1 16: co ?é {Cl} =_ru|e
~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 % C2 t1 — t2
12 ¢c5 € {c1} 18 cs ¢ {c1} 22 cs € {c1} 0
13:c3 = ¢ 19:c3 € c1 Uca 23.c3 =c1 eg
I I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
L iR 1 >

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)
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Example (cntd)
7. cq g C1
8: c1 € co
9:c1;£(2) 15:¢c1 =0
| |
10: c3 € c1 16: C2 ?é {Cl}
/ ~
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
| |
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
|
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

23 is obtained from
22 by an application
of the {_}-rule

se{t}
s=1U
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Example (cntd)
7. cq g C1
8: c1 € co
9:Cl¢@ 15:¢c1 =0
| I
10: c3 € c1 16: C2 ?é {Cl}
\
11: c3 € c1 Uco 17: c3 € Cco 21: C3 ¢ C2
|
12: c3 € {c1} 18:c3 & {c1} 22:c3 € {c1}
13:c3 = c1 19:c3 € c1 Uca 23.c3 =c1
| I I
14: cq1 € 1 20: c3 € {C]} 24: cq ¢ C2
1 1 1

Table 1: A T\, ss-tableau proof of
{ei} =ci1Uca— (c1 =0 Aca = {e1}) (cntd)

24 is oObtained from
23 and 21 by an
application of the
=-rule

t = b
¢

4
£ ty
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