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PROTO-QUIPPER-K

M,N ::= · · · | let x = M in µ.

Minor variation on PROTO-QUIPPER-M µ ∈ Kt(TERMS )

A,B ::= · · · | A(t β | !α | Circt(T, γ).

Γ;Q `tc M : α

α, β, γ ∈ Kt(TYPES )

let
Φ,Γ1;Q1 `tc M : α µ ∈ Kt(TERM ) Φ,Γ2, x : α;Q2 

t[ra]a
c µ : θ

Φ,Γ1,Γ2;Q1, Q2 `bt[ra]acc let x = M in µ : bθc



PROTO-QUIPPER-K: Operational Semantics

M ⇓ (C, φ)

φ ∈ Kt(VALUES )



Type Soundness

Subject Reduction

If `t M : α and ∃C, φ.M ⇓ (C, φ), then `t (C, φ) : α.

Proof. By induction and case analysis on the last rule used to derive M ⇓ (C, φ).

Progress

If `t M : α, then either ∃C, φ.M ⇓ (C, φ) or M ⇑.

Proof. We prove that if `t M : α and @C, φ.M ⇓ (C, φ), then M ⇑. We proceed by
coinduction and case analysis on M .



Future Work

I Understanding the monadic status of our branching effect.
I Studying the relationship between branching and regular circuits.
I Giving a denotational account of PROTO-QUIPPER-K.
I ...



Thank You!

Questions?
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