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Tense Logic

Tense Logic: Introduction

@ A logic for reasoning about logical notions of time.

e Language (Negation Normal Form):

A=p|Pp|AVA|ANA|TA | BA| QA | ¢A

*We take implication —, negation —, and bi-implication <+ to be defined.

@ Interpretations:

e [JA - “A holds at every point in the future.
o MA - "“A holds at every point in the past.”
e OA - “A holds at some point in the future.”
o #A - “A holds at some point in the past.”



Tense Logic

Semantics: Tense Kripke Models

@ A Tense Kripke Model is a tuple (W, Rg, Rp, V):

o W is a set of points

o ReECWx W

o Rp = {(w,u)|(u,w) € Re}
o V:Prop—2W

t
o Example: /// N—p—
P
/

W ={w,u,v,t,s} w =__

Re = {(w,u), (w,v), (u,1),(v,s)} \ F\

(
Rp = {(u,w),(v,w),(t,u),(s,v
Vi) a0 ANLTI N
V(g) = {£.v} ~p



Tense Logic

Semantics: Satisfaction, Global Truth, Validity

Definition (Satisfaction)

Mt is a Tense Kripke Model, with w a point in the model:

M, w = piff we V(p)

M, w =piff w ¢ V(p)

M,w = AV B iff M, wl=Aor M w =B
MwE=AABIff M w=Aand M, w =B
M, w = DA iff Vu if Rewu, then M, u = A
M, w = QA iff Ju Rewu and M, u = A
M, w = WA iff Yu if Rpwu, then I, u = A
M, w = ®Aiff 3u Rpwu and M, u = A

@ Globally truth = holds at every point of the model.
@ Validity = globally true on every model.



Tense Logic

Tense Logic: Hilbert Style Axiomatization

Hilbert Calculus:

Axioms:

Inference Rules:

A— (B— A)
A= (B=C) = ((A=B)= (A= 0)
(-B = -A) - (A— B)
0(A— B) —» (DA —OB)
OA < =0-A
H(A— B) — (HA — EB)
HA — —¢-A
A—TOeA
A — EBOA

A

A— B
B

(MP)
A
a4 ©)

A
i ®

Definition
The Minimal Tense Logic Kt




Tense Logic

Interpretations and Extensions

@ Converse Axioms p — (14 p and p — EOp:

to t t
\\P/ ~p—
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Interpretations and Extensions

@ Converse Axioms p — (14 p and p — EOp:

to t t
\\P/ ~p—

@ Transitivity O0Op — Op: \
[P]




Tense Logic

Interpretations and Extensions

@ Converse Axioms p — (14 p and p — EOp:

A @ —F~

to t1 to
~p— T ~p—
@ Transitivity O0Op — Op: / t1 \
to t
@ Density ¢p — ¢ &p: @/\
to t t1

1
~_ 7 2~_ 7"



Tense Logic

Interpretations and Extensions

@ Converse Axioms p — (14 p and p — EOp:

A @ —F~

to t1 to
~p— T ~p—
@ Transitivity O0Op — Op: / t1 \
to t2
@ Density ¢p — ¢ &p: @/\

Definition

General Path Axioms: Mp — Yp for M, X € {0, ¢}*
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Display Calculi

A Display Calculus for Tense Logic

Language:
X:=A|X,X| o{X}| o{X}

where A is a tense logic formula.

Definition (Goré et al. 2011)
The Display Calculus SKT:

rpp rr,7AA7vBB (V) R?,A A ;’ () F’A% (Cut)
rAA r ro{A} M e{A}

N (ctr) TN (wk) oA (rf) BN (rp)
r,e{A} r,o{A} I e{A A}, ¢A I, o{A,A},0A
rma ™ TFoa O Teanea Y Ttomroa W



Display Calculi

A Display Calculus for Tense Logic

Language:
X:=A|X,X| o{X}| o{X}

where A is a tense logic formula.

Definition (Goré et al. 2011)
The Display Calculus SKT:

rer Y fave () e () T
LA A r ro{A} re{A}

F,T (ctr) F.A (wk) W (rf) m (rp)
r,e{A} r,o{A} I e{A A}, ¢A I, o{A,A},0A
rma ™ TFoa O Teanea Y Ttomroa W



Display Calculi

Example: Display Proof

_(id rAB rA r.B
op rave (V) rarg ()
MAA r Io{A} r,e{A}
S gl S e ()
r,e{A} I, o{A} I e{A A}, A ro{A, A}, OA
rma W roa O Teanea Y Troanoa @
q@t,O{i} 9,9,s,0{r} N
q,q,t As,o{r} (V)
(qvaq),tAs,o{r} (V)
(9 V@) v (ers). o0 o
o{(gvag)Vv(tns)}r ()
B(ava) (s
B((qva) v (tAs)Vr




Display Calculi

Cut-free Extensions

@ General Path Axioms: Mp —Xp (M, X € {0, 4}*)

Mok {... *m {A}...}

ol nin).y OF =P xp (MEe{0.4))

xi=ofor ) € X and x; — e for ¢ € ¥.
*j = o for O €1 and x; = e for ¢ € I

04— #08p = CEPV 604p n {:{{.’{{AA}}}}}

@ Structural rule =~ corresponding axiom
@ Preserves cut-admissibility
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Labelled Calculi

A Labelled Calculus for Tense Logic

Language:
X:=x:A| X, X | Rxy,X

where A is a tense logic formula.

Definition (Negri 2005)

The labelled sequent calculus G3Kit:

——(id)
R,x:p,x:p, [

R,x:Ax:B,T R,x: AT R,x:B,T

: (v) , (n)
R,x: AV B,T R,x:AANB,T
R,Rxy,y : AT R,Ryx,y : A, T
o T Th T Oy achiCia PSRN
R,x :0A,T ©) R,x: WA T ()
R,Rxy,x: QA y : AT R,Ryx,x : A,y : AT
(0) (®)

R, Rxy,x : OA,T R,Ryx,x : ®A,T

*The variable y may not occur in the conclusion of () or (H).



Labelled Calculi

Example: Labelled Proof

——(id) R,x: AT R,x:B,T (n)
Rx:p,x:p,T R.x:ANB,T
R,x:Ax:B,T (V) R,Ryx,y : A, T (m)* R,Rxy,y : A,T (0)*
R,x:AV B,T R,x : WA T R,x :UOAT

R,Rxy,y : A, x: QAT
R, Rxy,x : OA,T

R,Ryx,y : A, x : ®A T

(0) (®)

R, Ryx,x : ®A T

RXy7X:ﬁ7y:‘an:p ’)
Rxy,x :p,y : &p
= (0)

X px: D0 )y
x:pVOep




Labelled Calculi

Nice Properties: Contraction Admissibility

R, Rxy, Rxy, T

R, Rxy,T (Ctr)

R,x:Ax: AT

R,x: AT (Ctr)

Rxy,x:p,y : 4p,y: #p,x:p

Rxy,x :p,y : 4p,y : #p,x : p

Rxy,x:p,y : #p,y : #p
Rxy,x:p,y : #p
x:p,x:0ép
x:pVOep

Rxy,x :p,y : #p,x:p

(Ctr)

(4)

Rxy,x :p,y : ®p,x:p )

Rxy,x:p,y: #p
x:p,x:O¢p
x:pVvOep

=

Rxy,x:p,y : #p

()

x:p,x:Cép

x:pVvOep

(Ctr)




Labelled Calculi

Nice Properties: Weakening Admissibility

R,T R,T
—— (Wk ——— (Wk
R, Rxy,T (Wk) R,x: AT (Wk)
RXy,X:ﬁ,y:’P,X:P ny,x:ﬁ,y:’p,x:p
(#) (Wk)

Rxy,x:p,y: #p Rxz,Rxy,x : p,y : #p,x i p

Rxz,Rxy,x : p,y : p (Wk) Rxz, Rxy,x : p,y : ¢p (¢)
Rxz,x : p,x : Cép Rxz,x : p,x : Cép
Rxz,x :pVv Oép Rxz,x : p VvV ép
z:M(pVvOép) z:M(pVvOép)

Rxz, Rxy,x : p,y : ¢p,x : p
Rxz, Rxy,x : p,y : ¢p
= Rxz,x : p,x : Oép
Rxz,x : pV Oép
z:W(pVvOép)

()




Labelled Calculi

Nice Properties: Cut Admissibility

Rxy,x :p,y:®p,x:p,x:p Rxy,x : P,y :®p,x:p,x:p (Cut)
Rxy,x : P,y : ®p,x:p
Rxy,x : P,y : 4p
x:p,x:Cép
x:pVvOep

Rxy,x :p,y : ®p,x:p
Rxy,x:p,y: #p
x:p,x:Oép
x:pVOep




Labelled Calculi

Cut-free Extensions

@ General Path Axioms: Mp —Xp (M, X € {0, 4}*)

@ Can be transformed into equivalent rules:

R7 RFIX% RZX_)/, r
R, Rnxy, T

GPp = Np—Xp (MXe{0 ¢}

where Ryxy = Rxy and Ryxy = Ryx;
Raxy = Ry, xX¥1; -+, Rz, Ymy for = (?)1...(?) m;
Rsxy = Ri2y,X21, -+, Ri2y, yny for &= (?)1..(?)n.

@ Preserves cut-admissibility
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Translations

Roadmap

@ Display Sequent and Labelled Sequent Graphs

@ Labelled Polytree Sequents

© Translating Notation: Display to Labelled

@ Translating Notation: Labelled to Display

© Example: Translating a Display Proof to a Labelled Proof

@ The Reverse Direction: From Labelled to Display



Visualizing Display Sequents

A, o{B,e{C,D}}, o{E}









Visualizing Display Sequents

A o{B,e{C,D}} o{E}

X
/
I
Z



Visualizing Display Sequents

A o{B,e{C,D}} o{E}

X
/ \‘
1% w



Translations

Visualizing Labelled Sequents

Rxy, Rzy, Rwx,x : A,y : B,z: C,z:D,w: E
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Visualizing Labelled Sequents
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Translations

Visualizing Labelled Sequents

Rxy,Rzy, Rwx,x : Ay : B,z: C,z: D,w: E



Translations

Visualizing Labelled Sequents

Rxy,Rzy, Rwx,x : Ay : B,z: C,z: D,w: E

X

+ g



Translations

Which Labelled Sequents are Essentially Display?

@ Labelled Polytree Sequent := sequent whose graph is a
labelled polytree.

@ Labelled Polytree := connected and acyclic directed graph.

Rxy, Rzy, Rwx,x : A,y : B,z: C,z:D,w: E Rxw, Rwx, Ryz,x : A,y : Byw : C
\
y w y w
zZ z



Translations

From Display to Labelled




Translations

From Display to Labelled

@ How to translate from display to labelled?



Translations

From Display to Labelled

@ How to translate from display to labelled? Easy!
o (1) Flip e edges and switch type
o (2) Remove edge-typing

A,o{B,e{C,D}},e{E} Rxy, Rzy, Rwx,x : A,y : B,z : C,z: D,w: E
N / g

i w



Translations

From Display to Labelled

@ How to translate from display to labelled? Easy!
o (1) Flip e edges and switch type
o (2) Remove edge-typing

A,o{B,e{C,D}},e{E} Rxy, Rzy, Rwx,x : A,y : B,z: C,z: D,w: E

X

Ne / g

. w



Translations

From Display to Labelled

@ How to translate from display to labelled? Easy!
o (1) Flip e edges and switch type
o (2) Remove edge-typing

A,o{B,e{C,D}},e{E} Rxy, Rzy, Rwx,x : A,y : B,z: C,z: D,w: E

\ / \

] w



Translations

From Labelled to Display

@ How to translate from labelled to display?



Translations

From Labelled to Display

@ How to translate from labelled to display? Almost as Easy!
o (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy, Rzy, Rwx,x : A,y : B,z: C,z: D,w: E A,o{B,e{C,D}},e{E}
X X

| |

W y W



Translations

From Labelled to Display

@ How to translate from labelled to display? Almost as Easy!
o (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}},e{E}
©) X\
/ \
y w

[¢.D]

D D
4 Z



Translations

From Labelled to Display

@ How to translate from labelled to display? Almost as Easy!
o (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}},e{E}
©) X\
/ \
y w

[¢.D]

D D
4 Z



Translations

From Labelled to Display

@ How to translate from labelled to display? Almost as Easy!
o (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}},e{E}
S X

E
D D
4 Z

o y
[¢.D]



Translations

From Labelled to Display—A Problem?

@ How to translate from labelled to display? Almost as Easy!
e (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}}, o{E}
A
\

w y w
,D
z

[<.0]

Ng H@H
[m]



Translations

From Labelled to Display—A Problem?

@ How to translate from labelled to display? Almost as Easy!
e (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}}, o{E}
A

\
@ w y w
,D
Z

b [<.0]



Translations

From Labelled to Display—A Problem?

@ How to translate from labelled to display? Almost as Easy!
e (1) Pick a node
o (2) Moving through the tree from that node label forward
edges with a o and backward edges with a e
o (3) Reverse all o edges

Rxy,Rzy, Rwx,x: A,y : B,z: C,z: D,w: E A,o{B,e{C,D}}, o{E}
A

\
@ w y w
,D
Z

cb [<.0]



as

.

z

Il
B,e{A,e{E}}, o{C,D}

1l
A, o{B,e{C,D}}, e{E}



Translations

From Labelled to Display—A Problem?

@ What is the relationship between

B,e{A,e{E}},e{C,D} and A,o{B,e{C,D}},e{E}?



Translations

From Labelled to Display—A Problem?

@ What is the relationship between
B,e{A e{E}} e{C,D} and A,o{B,e{C,D}},e{E}?
@ An observation:

B,e{A e{E}} o{C,D} A, o{B,e{C,D}}, o{E}

r rf
A o{B,e{C,D}}, e{E} () B,e{A e{E}}, o{C,D} (rf)




Translations

From Labelled to Display—A Problem?

@ What is the relationship between
B,e{A e{E}} e{C,D} and A,o{B,e{C,D}},e{E}?
@ An observation:

B,e{A e{E}} o{C,D} A, o{B,e{C,D}}, o{E}

r rf
A o{B,e{C,D}}, e{E} () B,e{A e{E}}, o{C,D} (rf)

Regardless of the node chosen when translating from labelled
polytree sequents to display sequents, the output will be display
equivalent.




Translations

Translation Example: Display to Labelled

q,G,0{r}
qVg,o{r}
e{qVg},r
B(qVq),r
M(gVvaq)Vr



Translations

Translation Example: Display to Labelled

q,G,o{r}
q,q,0{r}
qVg,ofr} q,q
o{qVva},r X
M(qV7q),r
B(gVvaq)Vr

<[] <



Translations

Translation Example: Display to Labelled

q,G,o{r}
q,q,0{r}
qVg,ofr} q,q
o{qVva},r X
M(qV7q),r
B(gVvaq)Vr

[



Translations

Translation Example: Display to Labelled

Rxy,x:q,x:q,y:r

q,q,0{r}
qVg,o{r}
o{qVva},r
M(qV7q),r
B(gVvaq)Vr

Q
x| =
Ql

[



Translations

Translation Example: Display to Labelled

Rxy,x:q,x:q,y:r

Rxy,x:q,x:q,y:r
qVvgq,ofr}
o{qVvaq},r
M(qV7q),r

M(gvag)Vr

oy
Q|

RH%X



Translations

Translation Example: Display to Labelled

qVvqofr}
Rxy,x:q,x:q,y:r
qVgq,ofr} qVvg
{qVg},r X
B(gVq),r
M(gvag)Vvr °
y



Translations

Translation Example: Display to Labelled

qVvqofr}
Rxy,x:q,x:q,y:r
qVgq,ofr} qVvg
{qVg},r X
B(gVq),r
B(gVvaq)Vr
y



Translations

Translation Example: Display to Labelled

Rxy,x:qVq,y:r

Rxy,x:q,x:q,y:r

qVgq,ofr} qv g
{qVg},r X
B(qVq),r l
B(gVvaq)Vr



Translations

Translation Example: Display to Labelled

Rxy,x:qVq,y:r

Rxy,x:q,x:q,y:r

Rxy,x:qVgq,y:r qVvg
o{qVaq},r
M(gVq),r
M(gvag)Vvr

RH%X



Translations

Translation Example: Display to Labelled

e{qvat,r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r qVvg
o{qVq},r
M(gVq),r
M(gvag)Vvr

‘<H.4>><



Translations

Translation Example: Display to Labelled

e{qvat,r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r qVvg
o{qVq},r
M(gVq),r
M(gvag)Vvr

RH-;X



Translations

Translation Example: Display to Labelled

e{qvat,r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r qVvg
o{qVq},r
M(gVq),r
M(gvag)Vvr

RH%X



Translations

Translation Example: Display to Labelled

Rxy,x:qVq,y:r

Rxy,x:q,x:q,y:r

Rxy,x:qVq,y:r qVvg
o{qVq},r
M(gVq),r
M(gvag)Vvr

RH%X



Translations

Translation Example: Display to Labelled

Rxy,x:qVq,y:r

Rxy,x:q,x:q,y:r

Rxy,x:qVq,y:r q

Rxy,x:qVq,y:r
M(gVq),r
M(gVvag)Vr

<
Q|

RH%X



Translations

Translation Example: Display to Labelled

B(qgV7q),r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r —
Rxy,x:qVq,y:r W(qVva),r
— X
HM(gVgq),r
M(gvag)Vr




Translations

Translation Example: Display to Labelled

x:B(gVg),x:r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r —
Rxy,x:qVq,y:r W(qVva)r
— X
HM(gVgq),r
M(gvag)Vr




Translations

Translation Example: Display to Labelled

x:B(gVg),x:r
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r —
Rxy,x:qVq,y:r W(qVva)r
X
x:W(gVvQg),x:r
B(gVvaq)Vr




Translations

Translation Example: Display to Labelled

M(gVvg)Vr
Rxy,x:q,x:q,y:r
Rxy,x:qVgq,y:r —
Rxy,x:qVgq,y:r B(gvag)Vvr
X
x:B(gVg),x:r
B(gvag)Vvr




Translations

Translation Example: Display to Labelled

x:BM(gVvag)Vvr
Rxy,x:q,x:q,y:r
Rxy,x:qVgq,y:r —
Rxy,x:qVgq,y:r B(gvag)Vvr
X
x:B(gVg),x:r
B(gvag)Vvr




Translations

Translation Example: Display to Labelled

x:BM(gVvag)Vvr
Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r —
Rxy,x:qVgq,y:r B(gvag)Vvr
X
x:B(gVg),x:r
x:B(gVvq)Vr




Translations

Translation Example: Display to Labelled

Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r

Rxy,x:qVgq,y:r
x:B(gVg),x:r
x:BM(gVvag)Vvr




Translations

Translation Example: Display to Labelled

Rxy,x:q,x:q,y:r
Rxy,x:qVq,y:r
x:B(gVg),x:r
x:W(gVvg)Vr
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Translation Example: Display to Labelled

_ 9,9,°{r}
Rxy,x:q,x:G,y:r ——
TRy I=— qVvg,ofr}

Xy, X1 qVq,y:r Tavalr
x:W(gVvag),x:r M
BM(gV7q),r

x:W(gVvg)Vvr oV s



Translations

Labelled Proofs to Display Proofs

@ How to translate derivations in opposite direction?

e More difficult
e Not known for all general path axioms Mp — X p

e However, can be done with path axioms: Mp — (?)p



Translations

Labelled Proofs to Display Proofs

@ Goré, Postniece, and Tiu: On the Correspondence between
Display Postulates and Deep Inference in Nested Sequent
Calculi for Tense Logics (2011)

@ Methodology:

e 1. Introduce propagation rules for path axioms

e 2. Show structural rules admissible

e 3. Show every sequent in proof of new calculus is labelled
polytree



Translations

Propagation rules

For the axiom Mp — (7)p:

R, Rnxy, Rayxy, T
(Prop) nxy, K@ xy
R, Rnxy,T

R, Rnxy,x : (DA, y : AT
nxy,x: (7)A,y (Struc)

R, Rnxy,x : (A, T

@ Both give adequate labelled calculi for path extensions of Kt
@ Both preserve nice proof-theoretic properties of base calculus

@ Structural rule deletes relational atoms; propagation does not



Translations

Propagation vs. Structural

Deriving OOp V Op (Structural):

Deriving JOIp V Op (Propagation):

NN

EN*/\*/\X
[=]



Translations

The Resulting Calculus

Roadmap: Add propagation rules > Show structural rules admissible > Obtain
cut-free complete calculus below:

- (d
R,x:p,x:p, I (id)

R,x:Ax:B,T (V) R,x: AT R,x:B,T (n)
R,x: AV B,T R,x:ANB,T

R,Rxy,y : A T
R,x :UOAT

R,Ryx,y : A,T

©) R,x: WA T

()"

R,Rxy,y : A,x : OA, T
R, Rxy,x : OA, T

R,Ryx,y : A, x : ®A T
R,Ryx,x : ®A, T

() ()

R, Rnxy,x : (A y - AT
R, Rnxy,x : (1A, T

(Prop)



Translations

The Resulting Calculus: Cycles

Rxy, Ryx, I

77

x: A

Assume we have a derivation of a formula x : A.
Assume a relational cycle exists in the derivation.

Only rules that delete relational atoms are (W) and (OJ)
Eigenvariable condition never satisfied in cycle.
Therefore, cycle preserved downward.

Therefore, x : A contains a relational cycle (Contradiction)



Translations

The Resulting Calculus: Disconnectivity

x:Ax:C,y:B

x:AvC,y:B (V)

Rxy,x: A,y :B,z: C [B]
x:Ax:0B,y: B ©) Y ‘ * ‘

Rxy,x : A,y : A, z: C
Ro.y $Az.C Y Y i Y ‘

@ Assume we have a derivation of a formula x : A.
@ Assume a disconnected sequent exists in the derivation.
@ All rules preserve disconnectivity downward.

@ Therefore, x : A is disconnected (Contradiction)



Translations

Labelled and Display “Equivalence”

Every derivation of a formula in the labelled calculus with
propagation rules contains solely labelled polytree sequents.

@ Our translation translates labelled polytree sequents into
display sequents and vice-versa.

Display =ki+path Labelled




Translations

Main Results
@ General Path axioms: NMp — Xp (with M, X € {0, 4}*)
@ Path axioms: Mp — (?)p (with M € {0, #}* and (?) € {0, ¢})

@ Path Axioms C General Path Axioms

Kt + General Path

Kt + Path
Labelled




Applications & Future Work

@ Applications & Future Work



Applications & Future Work

Application: Proof Search

@ Goré, Postniece, and Tiu On the Correspondence between Display
Postulates and Deep Inference in Nested Sequent Calculi for Tense Logics
(2011)

@ Tiu, lanovski, Goré Grammar Logics in Nested Sequent Calculus: Proof

Theory and Decision Procedures (2012)

Deep-inference calculus has proof search

Labelled calculus ~ deep-inference calculus.

o Internalizing the labelled calculus generated a variant

useful for proof search.

Hope to get decidability by “internalizing” labelled calculi for
other logics.



Applications & Future Work

Future Work

@ Can these translation methods be generalized to display and labelled
calculi for other logics (such as bi-intuitionistic and intermediate logics)?

@ How do we obtain translations from labelled to display for Kt extended
with general path axioms (beyond path axioms)?

@ What new proof-theoretic results can we extract from translations? What
properties can be transferred between calculi?
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