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Motivation

m Is NbE for LNL an interesting result? Probably not.

m Rather, | use NbE as a test case for (mechanised) metatheory.



Normalisation by Evaluation (57~) — Model

Take a presentation of STAC using De Bruijn indices.

FNEXxY=TEX xTEY
FTEXQY =TEX X TEY)UT Tr,eX®Y

FTEX Y =Nt Tt*=T7 5 TTEX - TTEY
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Normalisation by Evaluation (57~) — Model

Take a presentation of STAC using De Bruijn indices.
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Talking about Ctx — Set functions (nearly presheaves).



Normalisation by Evaluation (/57~) — Re-things

Cut for time:
m Reflect
m Reify
m Renaming for normal/neutral forms

m Renaming for semantic values



Normalisation by Evaluation (/5n~) — Eval

By environment-managing recursion on the term:

eval : [I{TAX}. F£>A - AFX — TEX
Normalisation:

norm : M{TX}. TEX — [y X
norm M = reify X (eval id M)

where id : [ £> [" uses reflect



Linear/non-Linear Logic

Intuitionistic Linear
Ty | X, Y, x, — as before, plus | A, B, ®, —o, F.
G.
Ctx | ©, A as before (intuitionistic | I, A contain both linear and
only). intuitionistic variables.
Env | =7 as before. %5 given inductively on
the right-hand context (see
later slide).




Structural Manipulations Become Meta-connectives

r-A AFB
AFA®B

m Needs exchange separately.
m More amenable to abstraction:
M~ +Tg M HA lREB
INFA® B ©

where (proof-relevantly):

[~1 +1
MliinA~T, linA +Tg — I~ +Tg
MliinA~T, +Tr,inA <« T~T; +Tg
Fint X ~T,int X +TgrintX <« T~ +Tg

m Traditionally:
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Structural Manipulations Become Meta-connectives

m Traditionally: rrl_ﬁl— AA®|_BB ®-I1

m Needs exchange separately.

m More amenable to abstraction:

M~ +Tg M EA I'RD—B®
INFA® B

m Said abstraction:

FA « EB
FA®B



LNL's Characteristic Structural Manipulations

m Traditionally:

OrrX CHI OFrGA .
O;[Fc FX Oz GA O;[[Fc A

m This time:
F(Fr X G(F, A F(Fr GA
(Z)FI (z:)GI (Fz )GE

% Fr GA o A
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LNL NbE Model

FA@B:=(FA + EB) U FnA®B
FA—B=[(FA — EB)
EFX =F(FX) U bpeFX

EXxY=FEX %« FY
EXoY=0(EX 5 EY)
EGA=C(FA)



Linear Environments

> > .
:>£[] |

22 AlnA & 22,4« » A
2R LA IntX & ZELA s« (> X)

A property for each meta-connective:

FrEZ2. A AA~O S IT
F22,. A AA~DA +0r — (':’DmAL x ’:’%AR) r
FEZ2. A A A~A —>F(:>>I/\)r

O="7AAA~A —>G<’:’%A>@



LNL Eval

Recall:
GE:F(FzGA) & F. A
env-l :TZ2,. A A A~A — F<:‘>>IA> r
eval:T=>A - AFA > TEA
Then we get:

eval p (GE (rel F(M))) =
e o map-F (A\p'. evalp' M) $ env-F (p, rel)

where e : F(GT) — T.



Conclusion

m Context-implicit working even for quite complicated
judgemental structure

m Intuitionistic fragment is easy.
m An implicit separating/non-separating logic
m Is something like this publishable? Let me know.

m https://github.com/laMudri/lin-env/blob/main/src/
Modal/LnL.agda (~400 SLoC)
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