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CASE ANALYSIS

∀nN, p n

p O ∀m, p (S m)

O S m|m : N ::=
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SCHEME COMMAND
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METACOQ

Inductive term : Set :=
tRel : N→ term

| tSort : universe→ term
| tProd : name→ term
→ term→ term

| tLambda : name→ term
→ term→ term

| tApp : term→ L term→ term
| tConst : kername→
universe_instance→ term

| tInd : inductive→
universe_instance→ term

| tConstruct : inductive→ N
→ universe_instance→ term

| tCase : inductive ∗ N
→ term→ term
→ L (N ∗ term )→ term

| tFix : mfixpoint term→ N→ term
...

λ(x : N). x+ 0
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METACOQ INDUCTIVE

Record one_inductive_body := {
ind_name : ident;
ind_type : term;
ind_kelim : L sort_family;
ind_ctors : L (ident ∗ term ∗ N );
ind_projs : L (ident ∗ term )

}.

Record mutual_inductive_body := {
ind_npars : N;
ind params : context;
ind_bodies : L one_inductive_body;
ind_universes : universe_context

}.
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METAPROGRAMMING

Elpi (λProlog):

Enrico Tassi, Deriving proved equality tests in Coq-elpi: Stronger
induction principles for containers in Coq, 2019.
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TYPING

wf Σ→declared_inductive Σ mdecl ind decl →
∃T,Σ; Γ ` createDestruct ind : T
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METACOQ

QuoteQuote

TransformTransform

UnquoteUnquote
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INDEXED TYPES

le_n
le n n

le n m le_S
le n (Sm)

E≤ : ∀(n : N),∀(p : ∀m, n ≤ m→ P),
p n (le_n n)→
(∀m (h : le n m), p (S m) (le_S n m h))→
∀m (x : le n m), p m x

T : TI0 → . . .→ TIk
→T

ET : ∀(p : ∀I0 . . . Il,T I0 . . . Il → P),
p i0 . . . il (c0)→ . . .→
(∀a0 . . . an, p i0 . . . il (cm a0 . . . an))→
∀I0 . . . Il,∀(x : T I0 . . . Il), p I0 . . . Il x
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PROOF

E≤ := λ (n : N )
(p : ∀ m : N, n ≤ m→ P )
(Hlen

: p n (len n ) )
(HleS

: ∀ (m : N ) (H : n ≤ m ), p (S m ) (leS n m H ) ).
fix f (m : N ) (x : n ≤ m ).
match x return (p m x ) [
| len ⇒ Hlen

| leS m x⇒ HleS
m x

]
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DIFFICULTIES

ET :=
λP0 . . . Pk.

λ(p : ∀I0 . . . Il, T P0 . . . Pk I0 . . . Il → P).
λH0 . . . Hm.

fix f I0 . . . Il (x : T P0 . . . Pk I0 . . . Il).
match x return p I0 . . . Il x with

ci a0 . . . an ⇒ Hi a0 . . . an

. . .

fold over parameter list
modified type of inductive type

remove parameters
construct instance using
constructor
construct call to p with
indices and instance

take indices and instance
construct match type from indices
and instance
quantify real arguments and app-
ly case
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FUTURE WORK

Correctness proof for case analysis and induction principles
Stronger induction principles for nested inductive types:

Inductive roseTree := tree (xs:L roseTree ).

Scheme Induction for roseTree Sort T.
∀ P : roseTree→ P,

( ∀ xs : L roseTree, P (tree xs ) )→
∀ r : roseTree, P r

MetaCoq Run Scheme Induction for roseTree Sort T.
∀ P:roseTree→ P,

( ∀ xs: L roseTree, (∀t,In t xs→ P t)→ P (tree xs ) )→
∀ r:roseTree, P r
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