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Conventions

Red node labels: nodes expanded to produce the lastly added node(s).
Blue node labels: nodes relevant to determine compatibilities.

\ Boxed node labels \: blockable nodes.

Orange node labels : blocked nodes.

IGreen node labels : blocking nodes.

Gray node labels: phantom nodes.

Light blue node labels: phantom nodes relevant to determine
compatibilities.

@ Pink node labels: phantom nodes expanded to produce the lastly added
node(s). This may happen either when the expanded node’s label has the
form a: OgF, or when it is the addition of the new node(s) to make the
expanded one a phantom.
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Example 1

Initial formula: ¢gOgp A Og—p
Assertions: {Trans(R), RC S, SC R}

| have an S-successor with an S-successor satisfying p,
None of my S-successors satisfies p
R is transitive and the same as S
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F=350spA0Os—p, Trans(R), RC S, SCR

Initial tableau:

ag: F
Trans(R)
RCS
SCR
RCR
SCS

NN N S S

O~ wWON-—LO
— — — — — —
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@ Root nodes: 0-5

Relo
Re|0
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7

(0) ao: F

(1) Trans(R)

(2) RCS

(3) SCR

(4) RCR Relo
(5) SCS Rel
(6) a:ogOgp 0~"6
(7) a:UOg—p 0~"N7
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7

@ 6 <3 {8, 9}
(0) a:F 8) aogh 6~ 8
8 E?Z(R) (9) b:ogp 69
(3) SCR
(4) RCR Rely
(5) SCS Relo
(6) a:ogOgp 0~"6
(7) a:UOg—p 0~"N7
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6 <3 {8,9}
@ 9<5{10,11}

2o: F 8) aogh 6~ 8
E?Z(R) (9) b:ogp 69
sCh (10) b:osC 9~° 10
= 11) cp 9~ 11

S C S Re|0
a<sOgp O ~N 6

(0)
(1)
(2)
) :
(4) RCR Relo
(5)
(6)
(7) a:UOg—p 0~N7
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6 <5{8,9,12}
@ 9<5{10,11}

(0) ag: F .

(1) Trans(R) (g) z'_ gsb
& Sch 8?; b: osC

= c.p

4) RCR Relo _

ES; SES Re|0 (12) a: <>Rb
(6) a:ogOgp 0~"6

(7) a:UOg—p 0~"N7
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6~°8
6~°9
910
9~ 11
(8,3) ~sLink 12



F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6 <5{8,9,12}
@ 9<5{10,11,13}

(0) ao:F _ .
(1) Trans(R) (8) a:<>sb 6 ° 8

(2) RCS (9) b:osp 6~°9

(3) SCR (10) b:Osc 9-°10
(4) RCR Relo (11) cp 90 11
(5) SCS Relg (12) a:Opb (8,3) ~Hmk 12
(6) aosOsp 0~ 6 (13) b:©ge (10, 3) ~Link 13
(7) aOg-p 0~"7
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6 <5{8,9,12,14}
@ 9<5{10,11,13}

(0) an:F _ .
(1) Trans(R) (8) a:<>sb 6 ° 8

(3) SCR (10) b:<©sc 9-°10

(4) RCR Relo (11) cp 90 11

(5) SCS Rely (12) a<gb (8,3) ,\,>L|r.1k 12
(6) 3'6 Osp 0~"6 (13) b:<pge (10,3) ~Link 43
(7) a D;S 0~N7 (14) b:Og—-p (7,12,1,2) ~Tans 14
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F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6 <5{8,9,12,14,15}
@ 9<5{10,11,13}

0) ao:F

8 Tlt')ans(R) (g) ta)i gsb
(4) RCR Relo (1;) c:;<3> ,
(5) SCS Relo (13) Z-_ A
(6) a. <>3<>Sp 0’\»/\ 6 E14; ~<>F|'C
(7) a. DS_\p 0 ,\,>/\ 7 (15) o _‘p

M. Cialdea Mayer (Rome) The calculus in action

6~°8
6~°9
910
9~ 11
(8,3) ~sLink 12
(10,3) ~sLink 43

b:Op-p (7,12,1,2) ~Tans 14

(14,13)~9 15



F=350spA0Os—p, Trans(R), RC S, SCR

@ Root nodes: 0-5,6,7
@ 6<51{8,9,12,14,15}
@ 9<5{10,11,13}

(0) aos: F (8) 20eh 6o

1) Trans(R :Cs ~

g«?; RES( ) (9) b:<sp 69

(3) SCR (10) b:0sc 9-.° 10

(4) RCA  Pel (1) cp 8 11

(5) SCS Re|§ (12) a<gb (8,3) ~tink 12

(6) az>s<>sp 0~"6 (13) b:<ge (10,3) ~»tnk 13

(7) a: Og—p 0~"N7 (14) b: Ogp—p (7, 127 1 , 2) ~_, ITans 14
e (15) c:-p (14,13) ~2 15

The branch is closed
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Example 2

Initial formula: OgT A AOg-p A Oglx.Oply.x: Op—y
Assertions: {Trans(R)}

I have at least an R-successor,
The R-predecessor of any state of the model satisfies p,
All my R-descendants have at least two different R-successors.
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

Initial tableau
0) ap: F
1) Trans(R)
2) RCR
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p)
4) ao: OrG
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3) ay (OrT AAD, p) 0~"3
4)  ap:0rG 0~"4
5 I~y
6) ao:AI:lR,p 3~"6
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4)  a:UaG 0~" 4
5 s
6) ao:AI:lR,p 3~"6
7) ap: Oray 5'\»<> 7
8) anT 5~°8
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4) ao: 0pG 0~" 4
5 3~ 5
6) ao:ADR,p 3~"6
7) ao: Opai 5'\»<> 7
8) ai:T 5~°8
9) a:Op-p (6,7)~"9
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4)  a:0gG 0~"4
5 s~
6) ao:ADR,p 3~"6
7) ao: Opai 5'\»<> 7
8) ap:T 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F
1) Trans(R)
2) RCR
3) ao:(CrT AAOL-p) 0~"3
4) ao: OrG 0~"4
5 s
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) anT 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>T0s 14
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a: (OrT AADL_p) 0~"3
4) ao: OrG 0~"4
5 3~ 5
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) ap:T 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>Ts 14
12) a:G (4,7) ~7 12
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4) ao: 0pG 0~" 4
5 o~
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) anT 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>Ts 14
12) a;: G (4,7) ~" 12
13) ap:p (9,7) ~" 13
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4)  ap:0rG 0~" 4
5 o~
6) ao‘ADR,p 3'\»/\ 6
7) ao: Opai 5'\»<> 7
8) anT 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>Ts 14
12) ai: G (4,7) ~" 12
13) ap:p (9,7) ~" 13
2 o 14
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3) ao:(CrT AAOL-p) 0~"3
4) ao: OrG 0~"4
5 s
6) ao:AI:lR,p 3~"6
7) ap: Oray 5'\»<> 7
8) ap:T 5~°8
9) a;:04-p (6,7)~"9
10) ap:Op—p (6,0) ~* 10
11)  a;:0gG (4,7,1,2) ~>Ts 14
12) a;: G (4,7) ~" 12
13) ap:p (9,7) ~" 13
1 ot 14
15) ai: Orpas 14'\»0 15
16)  ax:ly.ai:Op-y 14 ~° 16

M. Cialdea Mayer (Rome) The calculus in action 6/9



F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a: (OrT AADL_p) 0~"3
4)  ap:0gG 0~"4
5 3~ 5
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) ap:T 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0gG (4,7,1,2) ~>Ts 14
12) a;:G (4,7) ~° 12
13)  ap:p (9,7) ~" 13
% ot 14
15) 8120R62 14'\»0 15
16) a:ly.a;:opny 14 ~° 16
17)  a:O0gG (11,15,1,2) ~>Tans 17
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F

1) Trans(R)

2) RCR

3)  a: (OrT AADL_p) 0~"3
4)  ap:0gG 0~"4
5 3~ 5
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) ap:T 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0gG (4,7,1,2) ~>Ts 14
12) a;:G (4,7) ~° 12
13)  ap:p (9,7) ~" 13
% ot 14
15) 8120R62 14'\»0 15
16) a:ly.a;:opny 14 ~° 16
17)  a:O0gG (11,15,1,2) ~»Tas 47
18) a: G (11,15) ~" 18
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao:F
1) Trans(R)
2) RCR
3)  ay:(OrT AAOL_p) 0~"3
4)  ay:0gG 0~" 4
5 3" 5
6) ao:AI:lR,p 3~"6
7) ao: Opai 5'\»<> 7
8) anT 5~°8
9) a;:04-p (6,7)~"9
10) a0z p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>Ts 14
12) a:G (4,7) ~" 12
13) ayp (9,7) ~" 13
1) 12t 14
15) as: Opaz 14 ~° 15
16) ap:ly.a;:opny 14 ~° 16
17)  a:O0gG (11,15,1,2) ~»Tas 47
18) a:G (11,15) ~" 18
19) apai:Op—a 16 ~+ 19
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao:F

1) Trans(R)

2) RCR

3)  a:(OrRT AADL_p) 0~"3
4)  ap:0rG 0~"4
5 a1 s
6) a:A0,_p 3~"6
7) ap: Oray 5’\»0 7
8) anT 5~°8
9) a;:04-p (6,7)~"9
10)  a:Oz—p (6,0) ~* 10
11)  a;:0g/G (4,7,1,2) ~>Ts 14
12) a:G (4,7) ~" 12
13) ayp (9,7) ~" 13
% 12t 4
15) ai: Orpas 14 ~© 15
16)  a:ly.ai:Op-y 14 ~° 16
17)  a:O0gG (11,15,1,2) ~»Tas 47
18) a: G (11,15) ~" 18
19) apai:Op—a 16 ~+ 19
20 18-+ 20
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao:F

1) Trans(R)

2) RCR

3)  a:(CrT AAOL4_p) 0~"3
4)  ap:0rG 0~"4
5)

6) :

7) :

8) ;T

9) 0

10) -0

11) ;0

12) a:G (4,7) ~" 12
13) ayp (9,7) ~" 13
% 12t 4
15) ai: Orpas 14 ~© 15
16)  a:ly.ai:Op-y 14 ~° 16
17)  a:O0gG (11,15,1,2) ~»Tas 47
18) a:G (11,15) ~" 18
19)  aa;:Op-a 16 ~+ 19
20) |ax:Oply.a:Op—y 18 ~+ 20
21) |a:Op—a 19 ~¢ 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

ao: F 22) ax: Opas 20 ~»° 22
Trans(R) 23)  ag:ly.a:Opmy 20 ~° 23
RCR

ao:(ORTAADF,_p) 0~"3

ao: OrG 0~"4

T

|

-0

-0
a;: G (4,7) ~" 12
aop: p (9,7) ~" 13
12t 4
ai: Orpas 14'\»0 15
a:ly.a;:opny 14 ~° 16
a:0RG (11,15,1,2) ~»Tas 47
a: G (11,15) ~" 18
as:ay: Opn a 16’\'>'L 19
ap: Oply.a: Opy 18 ~»+ 20
a;: Op- a 19 ~¢ 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao: F 22) ax: Opas 20 ~»° 22
1)  Trans(R) 23)  as:ly.a: Opmy 20 ~+° 23
2) RER 24) ai: Opay 21 ~° 24
3)  ay:(OrT AAOL_p) 0~"3 25) a;:—a 21~ 25
4)  ap:0rG 0~"4

5)

6) :

7) :

8) ;T

9) .0

10) ;0

11) ;0

12) a:G (4,7) ~° 12

13) ap:p (9,7) ~" 13

1 ot 14

15) ai: Orpas 14'\»0 15

16)  ap:ly.a;: Op—y 14~° 16

17)  a:0gG (11,15,1,2) ~»Tas 47

18) ax:G (11,15)'\»D 18

19)  axa:Op-a 16 ~+ 19

20) |ax:Oply.a:Op—y 18 ~+ 20

21) a;: Op—as 19'\»@ 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao: F 22) ax: Opas 20 ~»° 22
1) Trans(R) 23) a3ly.a:Opmy 20~ 23
2) RCR 24) ai: Opay 21 ~% 24
3)  ay:(OrRT AAOL_p) 0~"3 25) a;:—a 21 % 25
4) ao: OrG 0~" 4 26) a;: 0pG (17,22’ 1’2) ~sTrans o
5) ap: Op T

6)

7

8)

9)

10) o

11) m]

12) a:G (4,7) ~° 12

13) ap:p (9,7) ~" 13

2 ot 14

15) ai: Orpas 14’\»<> 15

16) a2:¢y.a1:<>ﬁﬂy 14'\»O 16

17)  a»:0gG (11,15,1,2) ~»Tas 47

18) a: G (11,15) ~° 18

19) ara:Op-a 16 ~+ 19
20) | a:Oply.a: Oy 18 ~+ 20
21) |a;:Op—a 19 ~® 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao: F 22) ax: Opas 20 ~»° 22
1) Trans(R) 23)  ag:ly.a:Opmy 20 ~° 23
2) RER 24) ai: Opay 21 ~° 24
3) a:(©rT AAD4_p) 0~"3 25) a;:—a 21 % 25
4) ao: OrG 0~" 4 26) a;: 0pG (17,22’ 1’2) ~sTrans o
5) ay: OrT 27) a:G (17,22) ~" 27
6)
7)

8)

9)

10) u}

11) m]

12) a:G (4,7) ~° 12

13) ap:p (9,7) ~" 13

1 ot 14

15) ai: Orpas 14'\»0 15

16) a2:¢y.a1:<>ﬁﬂy 14'\»O 16

17)  a»:0gG (11,15,1,2) ~»Tas 47

18) a: G (11,15) ~° 18

19)  a:a: Op-a 16 ~+ 19

20) | &:Oply.a:Opmy 18 ~+ 20

21) |a:0p-a 19 ~C 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao: F 22) ax: Opas 20 ~»° 22
1)  Trans(R) 23) as:ly.a:Opmy 20 ~+° 23
2) RER 24) ai: Opay 21 ~° 24
3) ao:(ORT/\ADH_p) 0~"3 25) a4:— a 21 ~° 25
4) ao: OrG 0~" 4 26) a;: 0pG (17,22’ 1’2) ~sTrans o
5) 3~"5 27) a:G (17,22) '\'lD 27
6) a AD, p 376 28) azgiax:Op—as 23 ~»* 28
7) ap: Oray 5 ~° 7

8) an:T 5~°8

9) a;:0,_p (6,7)~"9

10) a0z p (6,0) ~* 10

11)  a;:0gG (4,7,1,2) ~>Ts 14

12) a:G (4,7) ~° 12

13) ap:p (9,7) ~" 13

1 ot 14

15) ai: Orpas 14'\»0 15

16) a2:¢y.a1:<>ﬁﬂy 14'\»O 16

17)  a:0gG (11,15,1,2) ~»Tas 47

18) a: G (11,15) ~° 18

19)  a:a: Op-a 16 ~+ 19

20) |ax:Oply.a:Op—y 18 ~+ 20

21) |a:0p-a 19 ~C 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ao: F 22) ax: Opas 20 ~»° 22
1) Trans(R) 23) a3ly.a:Opmy 20~ 23
2) RCR 24) ai: Opay 21 ~% 24
3) ao:(ORT/\ADH_p) 0~"3 25) ar—a 21~ 25
4) ao: OrG 0~" 4 26) a;: 0pG (17,22’ 1’2) ~sTrans o
5) 3~"5 27) a:G (17,22) ~" 27
6) a AT, p 376 28)  aga:Opmas 23 «f 28
7)  a: Ora 5°7 29) as:0gG (11,24,1,2) ~» ™" 29
8) an:T 5~°8
9) a;:0,_p (6,7)~"9

10) a0z p (6,0) ~* 10

11)  a;:0gG (4,7,1,2) ~>Ts 14

12) a;: G (4,7) ~" 12

13) ap:p (9,7) ~" 13

2 ot 14

15) as: Opaz 14 ~° 15

16) a:ly.a;:opny 14'\»O 16

17)  a:O0gG (11,15,1,2) ~»Tas 47

18) axx G (11,15) ~" 18

19) apai:Op—a 16 ~+ 19

20) |ax:Oply.a:Op—y 18 ~+ 20

21) a;:Opma 19'\»@ 21
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F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F 22)
1) Trans(R) 23)
2) RCR 24)
3)  a:(OrRT AADL_p) 0~"3 25)
4)  ap:0rG 0~"4 26)
5 a5 2
6) a0 A0, p 3" 6 28)
7)  a: Ora 507 29)
8) anT 5~°8 30)
9) a;:0,_p (6,7)~"9

10)  a:Oz—p (6,0) ~* 10

11)  a;:0gG (4,7,1,2) ~>Ts 14

12) a;:G (4,7) ~° 12

13)  ap:p (9,7) ~" 13

% 12t 4

15) ai: Orpas 14'\»0 15

16)  a:ly.ai:Op-y 14 ~° 16
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as: G (17,22) ~° 27
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as:0pG (11, 24,1, 2) ~»T2"s 29
as: G (11,24) ~° 30
28 i
30 ~V 32



F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

0) ap: F
1) Trans(R)
2) RCR
3)  ay:(©rT AADL_p) 0~"3
4) ap:0gG 0~" 4
9 1
6) a:ADL_p 3~"6
7) ao: Opay 5’\»0 7
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28 ~¢ 31
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as: Opas 20 ~° 22
as: ly.a:Opny 20 ~° 23
ay: Opay 21~ 24
ay:—a 21~ 25
as:0gG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~° 27

aza:<p—as 23 ~t 28
a;:0pG (11, 24,1, 2) ~»T2"s 29
(11,24) ~° 30

28 ~¢ 31

30 ~V 32
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Opp (6,24) ~A 35
Op-p (6,22) ~" 36
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0) aF 22)
1) Trans(R) 23)
2) RLCR 24)
3) a:(CrT AADL_p) 0~"3 25)
4) ap: 0pG 0~ 4 26)
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9 a5 2
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ap: Opas 20 ~© 22
az:ly.a;:Op-y 20 ~ 23
a;: Opas 21~ 24
a4 a 21 ~° 25
a3: 0pG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~0 27
as:a:<p—as 23’\/>~L 28
a;:0RG (11,24,1,2) ~»Tas 29
a;: G (11,24) ~ 30
28~
30 ~t 32
ap: Opas 31~ 33
as: — as 31~ 34
a;:0Op-p (6,24) ~* 35
az:0g p (6,22) ~* 36
a:Op_p (6,15) ~A 37
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as: Opas 20 ~° 22
as: ly.a:Opny 20 ~° 23
ai: Opay 21~ 24
ay:—a 21~ 25
as:0gG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~° 27

aza:<p—as 23 ~t 28
as:0pG (11, 24,1, 2) ~»T2"s 29
(11,24) ~° 30

28 ~¢ 31

30 ~V 32

31 ~° 33
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ai:p (35,24) ~" 38



F =<CRT AAOR-p AORG, where G = [ x.Oply.x: Og—y and R is transitive

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

M. Cialdea Mayer (Rome)

ao: F
Trans(R)
RCR
ap: (OrT AADL_p) 0~"3
ap: 0pG 0~" 4
"5
a:ADg_p 3~"6
ap: Opay 5'\»0 7
a;: T 5~°8
a:Op_p (6,7)'\»A9
a:0,_p (6,0) ~* 10
ai:0pG (4,7,1,2) ~>Tns 11
G (4,7) ~" 12
p (9,7) ~" 13
12 Y4 14
14 ~° 15
a:ly.a;:opny 14 ~° 16
a:0RG (11,15,1,2) ~»T2ns 17
a: G (11,15) ~" 18
a:a;:op—az 16’\’)l' 19

18 ~+ 20

37)
38)
39)
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a: Opas 20 ~© 22
as:ly.a;Opy 20 ~° 23
ay: Opay 21~ 24
a; - ap 21~ 25
as: 0gG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~° 27
az:a:Op—as 23,\/,$ 28
ay: 0gG (11, 24,1, 2) ~»T2s 29
a;: G (11,24) ~° 30
ax: Op— as 28 ~¢ 31
a4:OR¢y.a4:ORﬁy 30 ~t 32
apo: 0335 31 '\»0 33
as: - a3 31~ 34
a;:0g-p (6,24) ~»" 35
a:0p_p (6,22) ~A 36
a:0g-p (6,15) ~A 37
a;:p (35,24) ~" 38
a:p (36,22) ~" 39
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RCR
ap: (OrT AADL_p) 0~"3
ap: 0pG 0~" 4
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38)
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40)
41)
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a: Opas 20 ~© 22
as:ly.a;xOpy 20 ~° 23
ay: Opay 21~ 24
a; - ap 21~ 25
as: 0gG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~° 27
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a:0g-p (6,15) ~A 37
a;:p (35,24) ~" 38
a:p (36,22) ~+" 39
a,: Opag 32~ 40
as: ly.as: Op—y 32~ 41
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a:p (36,22) ~+" 39
as: Opag 32~ 40
as: ly.as: Opny 32~ 41
a:Og—p (6, 40) ~A 42
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as:—ap 21 ~% 25
a3: 0pG (17,22,1,2) ~»T2"s 26
as: G (17,22) ~0 27
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The offspring relation

Root nodes: 0—6 and 10.

5<3{7-911—-14} 14 <5 {15 — 21,37}
20 <5 {22,23,26 — 28,31,36,39} 21 <5 {24,25,29, 30, 32, 35,38}
31 <5 {33,34} 32 <5 {40 — 43}
For instance:
(4,7,1,2) ~»Tans 14
° (4,7) ~" 12 = 7,11,12,13 are siblings.
(9,7) ~" 13

@ (6,7) ~" 9, because 7 is the first non-phantom node where the focused
nominal a; occurs = 7 and 9 are siblings.

@ (6,22) ~+A 36, because 22 the first non-phantom node where the focused
nominal az occurs when the rule is applied (even if afterwards 22
becomes a phantom) =— 22 and 36 are siblings.
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Comments

Notation: B, is the branch segment up to node n included.

@ In B4z, both 20 and 32 are blocked by 14, and all their descendants
(22,23,26—-28,31, 33, 34, 36, 39—43) are phantoms in Bys.

@ 20 is blocked by 14 only in B3z and from Bsg onwards.

@ 32 is blocked by 14 also in B35 and Bsg.

@ 32 is blocked by 20 in B; for 32 < i < 34 and i = 38 (though 20 is not an
ancestor of 32).

@ 40 is not a phantom in B4o, so that it can be used as the minor premiss of
the application of the O rule producing 43. As soon as 43 is added to the
branch, 40 becomes a phantom.

@ 31 is never directly blocked: in order to be blocked by 21, a;, a» and a3
must be compatible. But when a; and a, are compatible, 20 is blocked,
and 31 is a phantom.
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The branch is complete

No further expansion are possible without violating the restrictions on blocked
nodes.

In particular, in the whole branch:

@ the A rule cannot focus on as, which only occurs in phantom nodes.

@ Though nodes 36 and 42, obtained by applications of the A rule, are
phantoms, such a rule cannot focus again on as and ag, which only occur
in phantom nodes.

@ Though 26 and 27 are phantoms, the Trans and O rules cannot use again
22 as a minor premiss, since it is a phantom too.

@ Similarly, the other phantom nodes labelled by relational formulae cannot
be used as minor premisses. For instance, 40 cannot be used as the
minor premiss of an application of the O rule, paired with 29.

Remark: 20 and 32 are blocked by 14
= intuitively, a» and a4 behave “like” a;.

However, though a, and a, are compatible, the presence of node 25 does not
allow to identify the states they denote.
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