
ULC

Syntax.

t ::= n | λx. t | x | t t | t op t
v ::= n | λx. t
Ω ::= t | fail

Structural operational semantics, small step, call by value.

Ω → Ω

(Beta)

λx. t→ t[v/x]

(Op)

n op n′ → nJopKn′

(App1)

t1 → t′1
t1 t2 → t′1t2

(App2)

t2 → t′2
(λx. t) t2 → (λx. t) t′2

(Op1)

t1 → t′1
t1 op t2 → t′1 op t2

(Op2)

t2 → t′2
n op t2 → n op t′2

Fail reductions.

(Op-fail-l)

(λx. t) op t→ fail

(Op-fail-r)

n op(λx. t) → fail

(App-fail-fun)

n t→ fail
(App-fail-arg)
t2 → fail

(λx. t) t2 → fail

(App-fail-1)
t1 → fail

t1 t2 → fail

(Op-fail-1)
t1 → fail

t1 op t2 → fail
(Op-fail-2)
t2 → fail

n op t2 → fail
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