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What's the simplest programming language?




What's the simplest programming language? (algebraically)

Tm : Sort
---:Tm —>Tm - Tm

K :Tm

S :Tm

KB :K-x-y=x

SB :S-x-y-z=x-2-(y-2)



What's the simplest programming language? (SO GAT-ically)

. Sort

:Tm—>Tm = Tm
lam :

(Tm - Tm) » Tm

:(lamt)-u=tu



What's the simplest programming language? (SO GAT-ically)

Tm : Sort
---:Tm->Tm - Tm
lam : (Tm - Tm) - Tm
B :(lamt)-u=tu
t XkEt XEt u
t-u lam t (lamt)-u =t[u/x]



First-order-ification



First-order-ification

n : Sort
Sub : Con - Con — Sort
Tm : Con — Sort

idoo=0
id :SublTm goid=0
-o-:SubATl - Sub®A —»>Subor (0ob)ov=00(bovV)
-[-] :TmT > SubATlT - TmA tlid]=t
o :Con t[oo 6] =t[o][6]
:SubTle €=(0:Subrl o)
-> :Con — Con po(o,t)=0
p :Sub(fp)r qlo,t]=t
q :Tm(r>) (peo,qlo])=0

-,— :SUbAT - TmA - SubA(I'>) u)[o] = (t[o]) - (u[o])

(t-
= :TMIF>Tml—->TmT (lam t)[o] = lam (t[o o p,q])
lam :Tm(>) » Tm T B:(lamt)-u =t[id,u]



Languages which can be defined as SOGATSs




Languages which can be defined as SOGATSs

Non-substructural languages



Languages which can be defined as SOGATSs

Non-substructural languages:
« Simply typed lambda calculus
« First-order logic
« System F
- Dependent type theory
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Languages which can be defined as SOGATSs

Non-substructural languages:
« Simply typed lambda calculus
« First-order logic
« System F
- Dependent type theory
« Theory of SOGAT signatures
« Higher observational type theory



