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Negation

De Morgan's Law...

(A® B)* = A* % B* (A% B)* = A' ® B*
(A& B)* = A* @ B* (Ao B)* = A* & B*
1h=1 1=
TH:=0 0t:=T7
(uX.F)- =vX.F* (VX.F)*t = uX.F*

Xt =
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One-sided Sequent vs. Two sided-sequent

Al,...7An|—Bl,...,Bm ol I—Ai‘,...,A#,Bl,...,Bm

M, ArF Ay M,Brdy  FATLA FB.IG 8
I r
rl,r2,AVBl—A1,A2 |—ALABL,F1,I—2,A1,A2
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One-sided Sequent vs. Two sided-sequent

Al,...7An|—Bl,...,Bm ol I—Ai‘,...,A#,Bl,...,Bm

rl,Al—Al rg,B!—AQ 3 - I—A,ri,Al l—B,ré,Ag
M,M, A% Br A, A : FAY® BT, T2, Ay, A

r
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Derivation rules of uMALL®™

AT AL A

A A ax cut
’ FIA
T =T
o1 ! T, Cor ¢t
A A B, As ® A B, T
FA® B, AL As FABB,T
P—Al,r 1 |—A2,F 5 I—Al,r I—Az,r
FAL® AT O FAL® AT O - AL & Ag, T
FA[X = uX.A], T FA[X =vX.A]|T

F X AT K - UX AT
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Examples of infinite proofs

Some abstract proofs

= F = F = F = F

FUXX - FoF u® - FoF #®
FvX.X FF =lE
XX CFeF P

- uXX®X(=F)
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Examples of infinite proofs

Natural numbers

Nat:= puX.1® X
1 L o
L @ . ~ Nat
M= rleNat ' Thl = Tignae O3
- Nat ~ Nat
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Examples of infinite proofs

Nat:= puX.1® X

—1

o &1 .
70 ‘= 1@ Nat Tn+l *

+ Nat

1

+1® Nat

— Nat

~1® Nat
T3 == + Nat
—1® Nat

— Nat

~1® Nat

+~ Nat

D1

©2

D2

Natural numbers
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Examples of infinite proofs

Stream of natural numbers

Stream Nat := vX.Nat ® X

2 8
~ Nat + Stream Nat
™0 T + Nat ® Stream Nat

®
14
+ Nat + Stream Nat ® + Nat + Stream Nat ®
 Nat ® Stream Nat » o + Nat ® Stream Nat »
+ Stream Nat — Nat + Stream Nat

®
+ Nat ® Stream Nat
+ Stream Nat
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Validity condition

The system as such is not consistent:

FuX.X " FuvX.X,A )
FuX.X FuvX.X,A
cut
FA

For any A,
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Ancestor relation

6,0:=039 @Y | 6& [ Y|T|0|L[1]X V| uX.d|vX.b.

——ax AT AL A t
AA CT.A cu
I
11 FT,T T ot
A A - B, As ® A B, T
FAQB,A1, A FA® BT
D—A1,r 1 I—Az,r 5 |—A1,I' D—Az,r &
FAL® AT © Ao AT © - A & A T
FA[X = uX.A]T FA[X :=vX.A]T
v
FuX. AT a FuvX.AT
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Threads & validity

A thread is a sequence of sub-formulas starting in the branch of a proof
and following the ancestor relation

Validity

A branch is said to be valid if it [contains an infinite number of v-rules] it
contains a thread which minimal formulas is a v. A proof is valid if each
of its branches are valid.
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Examples of infinite proofs

Some abstract proofs

FF FF - F - F

FuX.X y FF®F u® »—F@)Fﬂ®
FvX.X FF Ll P
FuX.X FF®F "
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Cut-elimination as a rewriting system in proofs

Reminder of the cut-rule

-C,T  FCHA

FT.A cut
T T 3
AT, B, I ® "AL7BL,A
FA® B, 1, I—Al??BL,A c
F 1T, A cu
o 3
. FB.fa  FALBLA
~r C
AT ~ALT A .
l_r17r27A e
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Cut-elimination as a rewriting system in proofs

Reminder of the cut-rule

FC,T FCHA

FT.A cut
st 2
- F[uX.F/X],T - FvXFUXLA
FuX.F,T FuX.FH A
FT.A cut
T 2

~ - F[uX.FIX],T  + FHuX.FY/X],A

FT.A cut
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Cut-elimination as a rewriting system in proofs

Reminder of the cut-rule

- C,T = CHA

FT.A cut
T
FCABT >
- C,ANB,T - CLA
FANB.T,A cut
T 2
~C,A B, T FCHA ;
~ CAB.T,A cu

FARB,T,A
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Cut-elimination as a rewriting system in proofs

Reminder of the cut-rule

FC,I FCHA

) 9

FT.A cut
™
FC,A[uX.A/X],T T
FC,uX.AT FCHA
cut
FuX. AT, A
T 2
F C,A[uX.A/X],T FCLA
~ cut

- A[uX AJX],T, A
- X AT, A
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Multi-cut rule

In our system, we compress many (cut)-rules, in a single one: Multi-cut
(mcut) which has many hypothesis:

=T, A =Th Ay
N meut
3 a4
1 ™2 n—A,D,F3 |—AL,F4 G
cu
}*E.rl FEL,C’FZ I—D,r3,r4
cut cut
FC, M, M2 = C4T3,14,Ts
Fl1,T2,T3,T4,Ts
T1 vl 3 T4
~r FE.rl FEL,C,FZ n—A,D,I'3 n—Ai,I'4

t
=T1,M2,13,T4,T5 meu
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mcut vs. cut-reductions

3

3
- D, ctrg

N ~ F[vX.F/X],A,D,T3 T4
~G,H,E, Ty 2 - vX.F,A,D,T3 AL T, ot
~G®H,E,Ty & -EL C,rp ~vX.F,D,T3,Tq

—GAH,C.l1.T2 eut —UX.F,CT3,T4,Ts
- vX.F,G® H,1,l2,73,T4,Tg

cut
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mcut vs. cut-reductions

1 2

- G,H,E, Ty ~EL, C, Ty

=G,H,C,Ty,T2
~G®H,C,ly,Ta

3
- F[uX.F/X],A,D,T3
~ UX.F,A,D,T3

4

AL T,
cut

cut

~vX.F,D, T3,

75

- D+, ctrg

~UX.F,Ct,T3,T4,T5

~vX.F,G®H,T1,M2,T3,T4,Ts
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mcut vs. cut-reductions

73 T4
ny w2 ~ F[vX.F/X],A,D,T3 =AL T, .
-G, H,E Iy ~EL C, s + F[vX.F/X],D,T3,Tq B ]
G, H, C.l1iTa cut - UX.F,D,T3,4 DL ctrg o
~ G H,C,ly, I ~UX.F,Ct,T3,T4,Ts

cut
~UvX.F,G®H,T1,M2,T3,T4,T5
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mcut vs. cut-reductions

T3 4
e 72 + F[uX.F/X],A,D,T3 AL T, " 5
E G M, E Ty FEL Cls ~ F[X.F/X],D,T3,Tg4 DL, ct, Ty e
~G,H,C,Ty,To cut ~ FluX.F/X],Ct,T3,Tq,T5
~G7XH,C,ly, I ~UX.F,Ct,T3,T4,T5

cut
~uvX.F,G®H,T1,T2,T3,T4,T5
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mcut vs. cut-redu

nq T2 3 i
- G,H,E Ty ~EL, Crp F FlvX-F/X1.A.D.T3 FATTa cut e
~G.H,C,T1,T o ~ FIvX.F/X1,D.T3.Ta rohchTs cut
TFGHH,C My, T2 - F[vX.F/X],CL,T3,T4,T5
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mcut vs. cut-redu

T3 T4
w1 T ~ F[vX.F/X],A,D,T3 AL T, ]
cut
L L
~G,H,E, Ty -EL c,rp = F[vX.F/X],D,T3,Tq =D-,CH, Ty cut
cut
=G,H,C, Iy, T - Ch,T3,7q,T5

~ FIvX.F/X],G,H,T1,T2,T3,T4,Ts
- F[vX.F/X],G H,T1,T2,T3,Ta,Tg
~UX.F,G®H,T1,T3,T3,T4,T5
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mcut vs. cut-reductions

3 a4
N ~ F[vX.F/X],A,D,T3 AL T, "
- G,H,E, Ty 2 CFIvX.F/X1,D.T3,Ta 5
WW FEL Cy ~ vX.F.D, 3,14 Dt ctrg "
CGWH,C,l1.12 eut CUX.F,CY T3,T4,Ts

~vX.F,G®H,T1,M2,T3,T4,T5

17 /24



mcut vs. cut-reductions

T3 4
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cut
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-G H,E, Ty - EL C T - F[uX.F/X],Ct,T3,T4,T5

cut
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cut
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cut-redu

73 T4

~ F[vX.F/X],A,D,T3 AL T, ]

cut " 1

Ty T2 ~ F[vX.F/X],D,T3,Ta =Dt ctrg
n cut
- G,H,E, Ty - EL, C, My = F[vX.F/X],C~,T3,T4,Tg
cut
+~G,H,C,Ty,Ta - UX.F,Ct,T3,T4,Tg

-vX.F,G,H,T1,M3,73,74,Ts
~uvX.F,G®H,Ty,T2,T3,Mg,T5
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vs. cut-reductions

w3
 F[uX.F/X],A, D, T3 a4
o v o FAbT Y eabrs s
-G HE T CELCy —UX.F.D.T3.Ta cut - Dt ctrg .
~G,H,C.T1,T> eut CUX.F,C T3,T4,Ts

-vX.F,G,H,T1,T2,73,T4,Ts
~uvX.F,G®H,Ty,T2,T3,Mg,T5

cut
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mcut vs. cut-reductions

1

~G,H,E, Ty

~ G H,E,Tq

3
T2 - F[vX.F/X],A,D,T3 Ta
a3,
~EL, C, My ~vX.F,A, D, T3 AL T,

3
~D+, ctrg

~vX.F,G®H,T1,M2,T3,T4,T5

mcut
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mcut vs. cut-reductions

3
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~vX.F,G,H,Ty,l3,T3,T4,Ts
~vX.F,G®H,T1,M2,T3,T4,Ts
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mcut vs. cut-reductions

1 ™ T3 4 75
+~G,H,E, Ty ~EL C, Ty ~ FlvX.F/X],A,D,T3 AL T, - Dt ctry
+ F[vX.F/X],G,H,T1,T2,T3,T4,Tg
~vX.F,G,H,Ty,M2,T3,M4,T5
- vX.F,G® H,1,M2,73,T4,Tg

mcut
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mcut vs. cut-reductions

1

~G,H,E, Ty

~ G H,E,Tq

3
T2 - F[vX.F/X],A,D,T3 Ta
a3,
~EL, C, My ~vX.F,A, D, T3 AL T,

3
~D+, ctrg

~vX.F,G®H,T1,M2,T3,T4,T5

mcut
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mcut vs. cut-reductions

1

~G,H,E, Ty

~ G H,E,Tq

3
T2 - F[vX.F/X],A,D,T3 Ta
a3
~EL, C, My ~vX.F,A, D, T3 AL T,

3
~D+, ctrg

~vX.F,G®H,T1,M2,T3,T4,T5

mcut
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mcut vs. cut-reductions

1
~G,H,E, Ty

~ G H,E,Ty

2 w3 4

~EL C, Ty ~ F[vX.F/X],A,D,T3 AL T,

DY, ctrg
mcut

+ F[vX.F/X],G? H,T1,T3,T3,T4,Tg
~uvX.F,G®H,T1,M2,T3,T4,Tg
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mcut vs. cut-reductions

1
~G,H,E, Ty

G H,E,Ty

2 w3 4

~EL C, Ty ~ F[vX.F/X],A,D,T3 AL T,

DY, ctrg
mcut

+ F[vX.F/X],G? H,T1,T3,T3,T4,Tg
~uvX.F,G®H,T1,M2,T3,T4,Tg
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mcut vs. cut-reductions

Ty 2 T3 4 5

~G,H,E,Tq ~EL C, Ty ~ F[vX.F/X],A,D,T3 AL T, DY, ctrg
mcut

= F[vX.F/X],G,'H,T1,T2,T3,Tq,Ts
~ F[vX.F/X],G® H,T1,T2,T3,T4,Ts
~uvX.F,G®H,1,M3,73,T4,T5

20/ 24



Examples of reductions

Nat:= uX.1® X

r
2

Hr

Tn
—1
_—Ll 4 .___FNat
70 *= 1@ Nat m T+l = 1@ Nat
~ Nat ~ Nat
ax
1+1 r
1-1@®Nat !
_— r
1+ Nat r Nat -~ Nat
Tsuce *= 1+ 1@ Nat 2 Nat - 1 @ Nat
r
1+ Nat Nat ~ Nat @
1 & Nat + Nat
Nat ~ Nat

- O

Natural numbers
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Examples of reductions

Natural numbers

Nat:= puX.1® X
1 1
—@1
+ 1@ Nat
M
T = ~ Nat
—®2
~ 1@ Nat o
+~ Nat
— ax
1+1 r
1+1@Nat Mrl
1+ Nat r Nat - Nat r
Tsucc *= 1+ 1@ Nat 2 Nat - 1 ® Nat #f
r
1+ Nat Nat + Nat ®
1 ® Nat + Nat "
Nat — Nat
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Examples of reductions

——— ax
1+1

r
1+160 Nat 1 Tsuce
1 —_— br
1 1+ Nat r Nat — Nat r
&1 2 2
+~1® Nat " 1+~10 Nat Nat ~ 1 ® Nat
r
+~ Nat 1+ Nat Nat — Nat
@2 )
~ 1® Nat 1 ® Nat — Nat
—_— K —_— M
+~ Nat Nat - Nat
cut
~ Nat
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Examples of reductions

—— ax
1+-1 r
1+~ 1@ Nat 1 Tsuce
1 —_— Hr
-1 1+ Nat r Nat — Nat r
&1 2 2
~ 1® Nat u 1+10 Nat Nat - 1 ® Nat
r r
+~ Nat 1+ Nat Nat - Nat
D2 )
+~ 1® Nat 1 ® Nat — Nat u
- -
+~ Nat Nat — Nat
cut
~ Nat
————— mecut
~ Nat
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Examples of reductions

—— ax
1+-1 r
1+10 Nat 1 Tsuce
1 —_— Hr
-1 1+ Nat r Nat — Nat r
&1 2 2
~ 1® Nat u 1+10 Nat Nat - 1 ® Nat
r r
+~ Nat 1+ Nat Nat - Nat
®2 &
+~ 1® Nat 1 ® Nat — Nat u
- -
+~ Nat Nat — Nat
cut
— Nat
———— mecut
~ Nat
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Examples of reductions

——— ax
1+1

r
1+160 Nat 1 Tsuce
1 —_— br
1 1+ Nat r Nat — Nat r
&1 2 2
+~1® Nat " 1+~10 Nat Nat ~ 1 ® Nat
r
+~ Nat 1+ Nat Nat — Nat
@2 )
~ 1® Nat 1 ® Nat — Nat
—_— K —_— M
+~ Nat Nat - Nat
mcut
~ Nat
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Examples of redu

——— ax
1+1

[ — 14
1+ 1@ Nat 1 Tsuce
1 1 1+ Nat K Nat — Nat
- - -
o1 = of AETRE el
~1® Nat 1+~10 Nat Nat - 1 ® Nat
N " 1-N . Nat - N mr
t t t t
+ Nal @2 + Na at - Na o
~ 1@® Nat 1 ® Nat — Nat
mcut
~ Nat
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Examples of redu

——— ax
1+1

[ — 14
1+ 1@ Nat 1 Tsuce
1 1 1+ Nat K Nat — Nat
- @1 + Na @é at - Na g
~1® Nat 1+~10 Nat Nat - 1 ® Nat
N " 1-N . Nat - N Hr
- t = t t t
a @2 a at - Na o
~ 1® Nat 1 ® Nat — Nat
mcut
~ Nat
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Examples of reductions

Tsucc
1 Nat — Nat r
1
~ 10 Nat Nat -1 Nat 2
r
+~ Nat Nat - Nat
mcut
+~ Nat
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Examples of reductions

Tsucc
1 Nat — Nat r
1
~ 10 Nat Nat -1 Nat 2
Lr
+~ Nat Nat - Nat
mcut
+~ Nat
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Examples of reductions

-1 Tsucc
—_—— @
~ 1@ Nat “ Nat - Nat r
- Nat Nat - 1@ Nat 2

mcut
1@ Nat

r
+~ Nat
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Examples of reductions

-1 Tsucc
—_—— @
~ 1@ Nat “ Nat - Nat r
- Nat Nat - 1@ Nat 2

mcut
1@ Nat

r
+~ Nat
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Examples of reductions

1

—_— @1
~1® Nat Tsuce
— T
~ Nat Nat - Nat

mcut

— Nat r

~1@Nat 2

2%
~ Nat
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Examples of reductions

——— ax
1-1 r
1+~ 1@ Nat 1 Tsuce
- ur
1+ Nat r Nat - Nat r
1+ 16 Nat uz Nat - 1@ Nat 2
1 r
1 1+ Nat Nat — Nat
@1 0]
+~ 1® Nat 1 ® Nat — Nat
—_— —_—
+~ Nat Nat - Nat
mcut
— Nat r
~1® Nat 2
~ Nat
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Examples of reductions

——— ax
1-1 r
1+~ 1@ Nat 1 Tsuce
- ur
1+ Nat r Nat - Nat r
1+ 16 Nat uz Nat - 1@ Nat 2
1 r
1 1+ Nat Nat — Nat
@1 0]
+~ 1® Nat 1 ® Nat — Nat
_— —_
+~ Nat Nat - Nat
mcut
— Nat r
~1® Nat 2
~ Nat

21/24



Examples of redu

——— ax
1+1

r
1+160 Nat 1 Tsuce
—_— T ur
1+ Nat r Nat - Nat r
2 ®2
1+~1@ Nat Nat ~ 1 ® Nat
r r
1 1+ Nat Nat - Nat ®
+~ 1® Nat 1 ® Nat — Nat !
mcut
~ Nat r
~1® Nat 2
+~ Nat
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Examples of redu

——— ax
11

r
1+ 16 Nat 1 Tsuce
—_— Ur
1+ Nat r Nat - Nat r
2 ®2
1+~1@ Nat . Nat ~ 1 ® Nat
iy r
1 1+ Nat Nat - Nat ®
+~ 1® Nat 1 ® Nat — Nat !
mcut
~ Nat r
~1® Nat 2
+~ Nat
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Examples of reductions

——— ax
11

r
1-1®Nat !
—_—
1+ Nat r
1-1@Nat 2
1 _triofar
-1 1+ Nat
mcut
— Nat r
o 92
~ 1@ Nat

~ Nat
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Examples of reductions

——— ax
11

r
1-1®Nat !
—_—
1+ Nat r
1-1@Nat 2
1 _triofa
-1 1+ Nat
mcut
— Nat r
o 92
~ 1@ Nat

~ Nat
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Examples of reductions

——— ax
1+-1

—_— @}
1+~ 1@ Nat
—_——— Hr
1+~ Nat r
1 —_— &,
—1 1+ 1 Nat
mcut
~1® Nat
—_— Hr
~ Nat r
2
+~ 1® Nat
— Hr
+~ Nat
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Examples of reductions

——— ax
1+-1

—_— @}
1+~ 1@ Nat
—_——— Hr
1+~ Nat r
1 —_— &,
—1 1+~ 1 Nat
mcut
~1® Nat
—_— Hr
~ Nat r
2
+~ 1® Nat
— Hr
+~ Nat
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Examples of reductions

1+-1 r
@
1+160 Nat
1 Hr
1 1+~ Nat
mcut
— Nat o2
~ 1@ Nat r
Hr
— Nat r
®2
~ 1 Nat
Hr
~ Nat
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Examples of reductions

1+-1 r
@
1+160 Nat
1 Hr
1 1+~ Nat
mcut
— Nat o2
~ 1@ Nat r
Hr
— Nat r
®2
~ 1 Nat
Hr
~ Nat
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Examples of reductions

1+-1 r
@
1+160 Nat
1 Hr
1 1+ Nat
mcut
— Nat o2
~ 1@ Nat r
Hr
— Nat r
®2
~ 1 Nat
Hr
~ Nat
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Examples of reductions

1+-1 r
1 T i1onNas 21
1 1+ 1@ Nat
mcut
~ 1 & Nat
7'\‘ Hr
- Nat
793?
~1® Nat
—_— Hr
~ Nat r
2
+~ 1® Nat
— Hr
+~ Nat
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Examples of reductions

1+-1 r
1 T i1onNas 21
1 1+ 1@ Nat
mcut
~ 1 & Nat
7'“ Hr
- Nat
793?
~1® Nat
—_— Hr
~ Nat r
2
+~ 1® Nat
— Hr
+~ Nat
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Examples of reductions

1+-1 r
1 T i1ona D1
1 1+ 16® Nat
mcut
~ 1 & Nat
7'“ Hr
- Nat
793?
~1® Nat
—_— Hr
~ Nat r
2
+~ 1® Nat
— Hr
+~ Nat
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Examples of reductions

ax
1 1+-1

1 mcut
-
- @3
~1® Nat
TR
—~ Nat
2
+~ 1@ Nat
—_— hr
+— Nat r
2
~ 1 & Nat
— Hr
+~ Nat
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Examples of reductions

ax
1 1+-1

1 mcut
-
- @}
~1® Nat
TR
—~ Nat
—ronam &
+~ 1@ Nat
— ur
+— Nat r
2
~ 1 & Nat
— Hr
+~ Nat
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Examples of reductions

ax
1 1+1

1 mcut
-
- @}
~1® Nat
TR
—~ Nat
—ronam &
+~ 1@ Nat
— ur
+— Nat r
2
~ 1 & Nat
— Hr
+~ Nat
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Examples of reductions

1
+1® Nat
— Nat
~1® Nat
+~ Nat
~ 1@ Nat
~ Nat
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Examples of reductions

=1

~ 1@ Nat

— Nat

~1® Nat

— Nat

~1® Nat

+~ Nat

=T

o7
Hr
@2
wr
&2
nr
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Multi-cut in action

Taking F:=vX.X® X

ax ax
-F, F* -F,Ft
FF®F, F* F*
L L
) N Fr
~FFNF —FoF
- F,F* - F
cut

- F

22/24



Multi-cut in action

Taking F:=vX.X® X

———ax ——— ax
-F,F* FF,F*
+F®F,F+ F*

n n Vs Vs
—'_F”Z’Fl x - F - F ®
FFFERF T FFeF

-F,F* -F
cut
= mcut

- F

22/24



Multi-cut in action

Taking F:=vX.X® X

—F—a ——a
CFFL T R
- F®F,F Ft
n n ™ ™
-F.FF FFfF
~FFAF ~FaF
- F,F* -F
mcut

F
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Multi-cut in action

Taking F:=vX.X® X

—F—a ——a
CFFL T R
- F®F,F Ft
n n ™ ™
-F.FF FFfF
~FFERE ~FaF
- F,F* -F
mcut

F
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Multi-cut in action

Taking F:=vX.X® X

ax

CEFL T CFF
~F®F,FLF!
~F.FLF'

2

- F -F

FF®F

- F

mcut
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Multi-cut in action

Taking F:=vX.X® X

ax

CEFL T CFF
~F®F,FLF!
~F.FLF'

2

- F -F

FF®F

- F

mcut
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Multi-cut in action

Taking F:=vX.X® X

ax ax

- F,F* FF,Ft ®
-FeF FYF x x
FF,FY F* FF FF

mcut
- F
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Multi-cut in action

Taking F:=vX.X® X

- F,F* - F,F*
- F®F,F* F

-, FLFL " "
ax R S R— ~F - F
FF P FF P FF,Ft 3 F D—F®FV

F®F,FY F* T ~F,Ft = F
= o t
~F,FY F* ~F - F cu

mcut
-F
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Multi-cut in action

Taking F:=vX.X® X

- F,F* - F,F*
- F®F,F* F

-, FLFL " "
ax R S R— ~F - F
FF P FF P FF,Ft 3 F D—F®FV

F®F,FY F* T ~F,Ft = F
= o t
~F,FY F* ~F - F cu

mcut
-F
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Multi-cut in action

Taking F = vX.X ® X

ax
F* - F,F*

= F,
®
-F®F,F Ft
ax _——— w ™
- F,F* - F,F* - F,FL F*

® - F - F ®

-F®F,F F* T -F,Ft 3 F* FFeF

- F,Ft Ft - F - F,F* -

= mcut
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Multi-cut in action

Taking F = vX.X ® X

ax
F* - F,F*

= F,
®
-F®F,F Ft
ax _——— w ™
- F,F* - F,F* - F,FL F*

® - F - F ®

-F®F,F F* T -F,Ft 3 F* FFeF

- F,Ft Ft - F - F,F* -

= mcut
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Multi-cut in action

Taking F:=vX.X® X

ax ax
- F,F* - F,F*
- F®F,F- F

F.FL FL " "
ax ax S rE__rF

- F,F FFFE . - F,FL % F* TFoF
-F®F,Ft F* -F ~F,Ft .
FFeF meu

~F
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Multi-cut in action

Taking F:=vX.X® X

ax ax
- F,F* - F,F*
- F®F, FL F*

T FFR m m
ax ax S rE__rF

- F,F* FFF . - F FL 3 FL TFoF
FF®F,F+ F* -F - F,Ft .
FFeF med

- F
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Multi-cut in action

Taking F:=vX. X ® X

ax ax
- F,F* - F,F*
FFQF,F: F*
e —— ™ T
RELE CF . F
FFFF e
- ax 4 - ax - _FFeF
- F,F* ~F ~F,F* - F,F*
—F mcut —F mcut
®
-F®F
—_ v
~F
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Multi-cut in action

Taking F:=vX. X ® X

ax ax
- F,F* - F,F*
FFQF,F: F*
e —— ™ T
RELE CF . F
FFFF e
- ax 4 - ax - _FFeF
- F,F* ~F ~F,F* - F,F*
—F mcut —F mcut
®
-F®F
—_ v
~F

22/24



Multi-cut in action

Taking F:=vX. X ® X

ax ax
~F,F* - F,F*
FFQF,F: F*
= - -1 =1 s ™
F F F*
%7? - F CF
FFFLRF VT FeF
- ax ﬂ - ax [ — ﬂy
- F,F* ~F ~F,F* - F,F*
—F mcut —F mcut
®
-F®F
—_— VU

~F
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Multi-cut in action

Taking F:=vX.X® X

ax ax
- F,F* - F,F*
-F®F,F* F*
—_— v s K
™ FFFLF 23 ~F - F
— aX —— aXx —_— _— ®
- F,F* F . +F,F* -F,F* 3 F* -F®F .
—F mcu —F o mcu
-F®F y
~F
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Multi-cut in action

Taking F:=vX.X® X

ax ax
- F,F* - F,F*
FF®F,F- F
—_— v s K
T FF PP 23 - F - F
— aX — ax _— _— ®
- F,F* F . - F,F* -F,F* 3 F* -F®F .
—F mcu F meu
-F®F y
~F

22/24



Multi-cut in action

Taking F:=vX.X® X

- F,F* * - F,F* o

FF®F,F F*

[ R A
- F,FY F*
— ax T - — ~F ~F ®

~F,F ~F -F,F-3®F ~F®F
mcut mcut
- F ~F

-F®F

—_v

= F
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Multi-cut in action

Taking F:=vX.X® X

~F,F* o +F,F* o

®
-F®F,F* F* " x
I Y
- F,F* F*
ax ™ 2 - F - F ®
~ F,F* - F - F,F* 3 F* -F®F
mcut mcut
- F ~F ®
-F®F
_v
- F
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Multi-cut in action

Taking F:=vX.X® X

- F,F* o - F,F* o

®
-F®F,F* F* ” .
I Y
- F,F* F*
ax ™ 2 - F - F ®
~ F,F* - F - F,F* 3 F* -F®F
mcut mcut
- F ~F ®
-F®F
_—v
- F

Fairness

An (mcut)-reduction sequence is fair, if each reduction that can be made
is made at some point.
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Cut-elimination theorem

Cut-elimination (Baelde et al. 2016)

Each fair reduction sequence converges to a cut-free valid proof.

23 /24



	Context

