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AJ™: the generalised multiary A-calculus

(AJ™ — terms) t,u,v = z|Axt]| t(u,l,(z)v)
gm-application

(AJ™ — lists) I = t:l|]]

(types) AB == p|ADB

(term sequents) [;—Ft:A

(list sequents) I;BHL:A

Typing Rules

I'h—Fu:A T;BHL:C

r;CH[]:C AX I'TAD BlFu:l:C L1t
Axi x: AT, —Ft:B Rioht
x: AT —Fx: A xiom I'h—FXxt:ADB g

I'h—+Ft:ADB I'—tFu:A TI';BHIE:C x:C,T'y—Fwv:D
I —Ft(u,l, (x)v): D

gm-Elim



Subsystems of AJ™

AJ™ AJ
gm-application q™ g-application
t(u,l, (z)v) t(u, ], (z)v)
Abbreviation: t(u-(z)v)

p™ aﬁ\ P
APh MG
m-application q application
t(u,l, (z)) t(u, [], (z)z)
Abbreviation: t(u-1) Abbreviation: t|u]




Elimination rules for the subsystems of \J™

I'—+t:A>DB TIy—tu:A T;BHI:C x:C,T';—Fv:D
I —Ft(u,l, (z)v): D

gm-Elim (AJ™)

I'c—Ft:AD B I'y—Fu:A x:B,I'y—Fv:C

-Elim (A\J
[ —Ft(u-(z)v):C J ()
I'h—-Ft:ADB I'h—Fu:A TI;BEL:C
’ = i m-Elim (APh)
[ —Ft(u-l):C
I'h—-Ft:ADB I'—Fu:A
’ = "% % Ejim (AG)

I'; —Ft[u]: B



Reduction rules for \J™

(81) (Az.t)(u, [], (y)v)
(B2) (Az.t)(u,v::1, (y)v)
(m)  t(w, 1, (z)v) (', V', (y)v')
(1) t(u, L, (@)z(u’, U, (y)v'))

s(s(u,x t),y,v)

s(u, z,t)(v,1, (y)v)

t(ua L (m)v(u A (y)vl))
t(u,append(l,u’,l’), (y)v'), = &u' ' v

U

(B1), (B2), (7)-normal forms: ¢, u
[

z | Az.t | z(u,l, (y)v)
wil | ]

(81), (B2), (), (u)-normal forms: as above, with proviso

if v =y(u,l’, (y")v"), y must occur either in v’, I’ or v’



Permutative conversions

(uala(x)y)

t(u,l, (x)Ay.v)

t1(u1,l1, (z)ta(u2,l2, (y)v))
t1(ui, b1, (2)t2) (t1 (v, ln, (2)u2), Py (t1, ut, 1, 2, 12), (y)v) it = €,

Y, TFY
Ay.t(u, 1, (z)v)

VNN

[
t(u,l, (z)u’):: pg(t,u,l,z,1l')

where pé}(tauala:ﬂv [])

ps(t,u,l,z,u :1l")

t(u, [}, (z)v)

t(u,v:l, (x)v') —  tlu](v,l, (z)v")



Main results

am g
p™ ¢ P
Y \ Y
AP ~ \G
q
Permutability Thms. Representation Thms.

G(t1) = (to) iff t1 35 Lo, Vi1, b € NI™. @(2) =017 (¢), VE € AI™.

- YP,q
p(tl) = p(tg) Iff tl (—);;tg, \V/tl,tg € \J. p(t) :\L;‘J (t), Yt € \J.

q(t1) = q(te) iff t1 %82, Vi1, 82 € APh. q(t) =137 (t), Vt € APh.



Conclusion

Permutability study on a multiary sequent calculus with cuts
Defined the calculus AJ™ and the notion of generalised multiary application

Computational interpretation for fragments of sequent calculus obtained via their
correspondence to extended A-calculi (AJ™, AJ, APh, A\G)
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