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A search tool for Coq-Hol-Light



Coq-Hol-Light: 20,000+ theorems 

● Real analysis, 
● complex analysis, complex line integrals,Basic 

set theory, permutations, group theory, matroids, 
metric spaces, homology, vectors, determinants, 
topology, convex sets and functions, 

● paths, polytopes, Brouwer degree, derivatives, 
● Clifford algebra, integration, measure theory, etc.

All Cheked in Rocq 

many usable out of 

the box
https://github.com/Deducteam/coq-hol-
light



Alignments to achieve true interoperability*

let singular_face = 
new_definition
 `singular_face p k 
f =
    RESTRICTION 
(standard_simplex 
(p - 1)) (f o 
simplicial_face k)`;;

Hol2DKHol-Light
symbol 
singular_face 
[_521279] : El 
(fun num (fun 
num (fun (fun 
(fun num Real) 
_521279) (fun 
(fun num Real) 
_521279))))

𝛌𝚷Lambdapi Definition singular_face 
{_521279 : Type'} : N -
> N -> ((N -> R) -> 
_521279) -> (N -> R) -
> _521279 := fun 
_985963 : N => fun 
_985964 : N => fun 
_985965 : (N -> R) -> 
_521279 => 
@RESTRICTION (N -> 
R) _521279 
(standard_simplex 
(N.sub _985963 ((BIT1 
N0)))) (@o (N -> R) (N 
-> R) _521279 
_985965 
(simplicial_face 
_985964)).

RocqDefinition singular_face 
{_521279 : Type'} : 
num -> num -> ((num 
-> Real) -> _521279) -
> (num -> Real) -> 
_521279 := fun 
_985963 : num => fun 
_985964 : num => fun 
_985965 : (num -> 
Real) -> _521279 => 
@RESTRICTION (num -
> Real) _521279 
(standard_simplex 
(num.sub _985963 
((BIT1 N0)))) (@o (num 
-> Real) (num -> 
Real) _521279 
_985965 
(simplicial_face 
_985964)).

Alignment
s

*Frédéric Blanqui. Translating HOL-Light proofs to Coq. 
LPAR-25 - 25th International Conference on Logic for 
Programming, Artificial Intelligence and Reasoning



Alignments : bridge between libraries

● Alignment : a mapping between an item in the source logic and its 
counterpart in the target logic

○ types: unit, prod, list, option, sum, ascii, N, R, Z, cart
○ functions on N: pred, add, mul, pow, le, lt, ge, gt, max, min, sub, div, modulo, even, odd, 

factorial
○ functions on Z: IZR, le, lt, ge, gt, opp, add, sub, mul, abs, sgn, max, min, pow, div, rem, divide, 

coprime, gcd, lcm
○ functions on list: app, rev, map, removelast, In, hd, tl
○ functions on R: Rle, Rplus, Rmult, Rinv, Ropp, Rabs, Rdiv, Rminus, Rge, Rgt, Rlt, Rmax, Rmin, 

IZR, Rsgn, Rmod_eq, Rpow, sqrt
○ functions on cart: dot, vector_norm, distance, vsum, sums

● In Hol-Light, types and functions are axiomatized
● Alignments include proofs that target logic concepts satisfy the 

corresponding axioms



A tool to search them all

symbol 
singular_face 
[_521279] : 
El (fun num 
(fun num (fun 
(fun (fun num 
Real) 
_521279) (fun 
(fun num 
Real) 
_521279))))

Definition 
singular_face 
{_521279 : 
Type'} : N -> N -
> ((N -> R) -> 
_521279) -> (N -
> R) -> 
_521279 := fun 
_985963 : N [.....]
_985965 
(simplicial_face 
_985964)).

axiom 
singularFace 
{α : Type} : 
ℕ → ℕ → ((ℕ 
→ ℝ) → α) → 
((ℕ → ℝ) → 
α)

Lambdapi

Rocq Lean

Looking for  : Real → num

also looks for  : R→ Nrule El $a  $a;↪

rule Real ↪ R;
rule num ↪ N;

index

ali
gn

men
ts

alignments



The query language

Q   ::=   B   |   Q,Q   |   Q;Q   |   Q|PATH
B   ::=   WHERE         HOW         GENERALIZE?         PATTERN
PATH   ::=   <<   string   >>
WHERE   ::=   name
                   |   anywhere
                   |   rule   |   lhs   |   rhs
                   |   type   |   concl   |   hyp   |   spine
HOW   ::=   >   |   =   |   >=
GENERALIZE   ::=   generalize
PATTERN   ::=   <<   term   possibly   containing
                          placeholders   _   (for   terms)
                          and   V#   (for   variables)   >>



Looking for theorems about rearranging elements 
of series of reals

hyp = (num → num), hyp >= R



Looking for the mean value theorm 
hyp >= absolutely_continuous_on ; (hyp >= continuous_on, hyp >= differentiable)



Existing searching tools

Query online availability heterogeneous 
libraries

Integrated Rocq 
search commands

Scoped patterns 
and query language

no no

Sherlorocq regex yes no

Lemmasearch.com regex yes no

LP websearch 
tool

Scoped patterns 
and query 
language

yes yes

https://lemmasearch.com/
https://lemmasearch.com/
https://lemmasearch.com/


Future work

● Index more Hol-Light libraries
● Make the search tool available in VSCode, 

Emacs
● Extend to other provers (Lean)
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