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In Franz Winkler, Polynomial Algorithms, p.17:

Definition

An n-variate polynomial over the ring R is a mapping p : N/ — R,
(f,...,in) ¥~ p1,5...,p1, such that py,,...,p1, =0 nearly ‘
everywhere. (Notation p=Xpy,,...,p1, - X" ---x")
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In Franz Winkler, Polynomial Algorithms, p.17:

Definition

An n-variate polynomial over the ring R is a mapping p : N/ — R,
(ft,...,in) = p1,,...,p1, such that py,,...,p1, = 0 nearly
everywhere. (Notation p = £py,,...,p1, - Xt - - x7)

In Isabelle’s prototype’:

typedef (’a, ’'b) poly_mapping =
"{f :: 'a => ’'b::zero. finite {x. f x # 0}}"

Thttps://hg.risc.uni-linz.ac.at/wneuper/poly/file/
28e5ebbe5db5/Poly_Mapping.thy
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In Franz Winkler, Polynomial Algorithms, p.17:

Definition

An n-variate polynomial over the ring R is a mapping p : N/ — R,
(ft,...,in) = p1,,...,p1, such that py,,...,p1, = 0 nearly
everywhere. (Notation p = £py,,...,p1, - Xt - - x7)

In Isabelle’s prototype’:

typedef (’a, ’'b) poly_mapping =
"{f :: 'a => ’'b::zero. finite {x. f x # 0}}"

typedef 'a mpoly =
"UNIV:: ((nat,nat) poly_mapping, ’'a::zero) poly_mapping

Thttps://hg.risc.uni-linz.ac.at/wneuper/poly/file/
28e5ebbe5db5/Poly_Mapping.thy
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A lemma and a (automated) proof

lemm
by

a gcd_mod: "gcd (g * b + r) (b::int)
(metis gcd_commute_int gcd_red_int
mod_mult_selfl add_commute)

gcd b r"
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A lemma and a (automated) proof

lemma gcd_mod: "gcd (g *» b + r) (b::int) = gcd b r"
by (metis gcd_commute_int gcd_red_int
mod_mult_selfl add_commute)

and an algorithm (written using Isabelle’s “function package”)

function euclid :: "’a::ring_div => 'a => "a"
where "euclid a b =
(if b = 0 then a else euclid b (a mod b))"
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A lemma and a (automated) proof

lemma gcd_mod: "gcd (g *» b + r) (b::int) = gcd b r"
by (metis gcd_commute_int gcd_red_int
mod_mult_selfl add_commute)

and an algorithm (written using Isabelle’s “function package”)
function euclid :: "’a::ring_div => 'a => "a"
where "euclid a b =

(if b = 0 then a else euclid b (a mod b))"

and a (omitted) proof about the algorithm

theorem euclid_gcd: "euclid (a::ring_div) b = gcd a b"

proof sorry
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A lemma and a (automated) proof

lemma gcd_mod: "gcd (g * b + 1)

(b::int) =

by (metis gcd_commute_int gcd_red_int

mod_mult_selfl add_commute)

gcd b r"

and an algorithm (written using Isabelle’s “function package”)

function euclid :: "fa::ring_div => "a => '

where "euclid a b =

(if b = 0 then a else euclid b (a mod b)

and a (omitted) proof about the algorithm

theorem euclid_gcd: "euclid (a:
proof sorry

all within one system, within Isabelle.

:ring_div) b

a"

)"

gcd a b"
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(nat =g nat) =¢ 'a
2l

Le==P o mpoly ¢=e. )
Ree -~ Se, Distr
- I heS

-

distr- of L

g po!u distr

rec of distr
Coe,
Powers i Rep-poly-distr

'a poly-rec nat-mapping (power-product x 'a) list x mogom—o’{‘der
2 rlezs
nat nat-mapping K

Legend:
— constructor
===% pseudo constructor
—— representation function
------- » conversion funetion

=~ type isomorphism
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[rﬂw code equations

[5;){1rriﬁrrﬂ‘r.ion tools user proofs]

[in‘r.m'nmdiﬂ‘r.e program

code equations

OCaml
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"code equations" are equational theorems in Isabelle/HOL.
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code equations

[rm\-‘ code ec let.iuns
[t-spn.*('ifi('ﬂt.iun t.uulsJ—T—[usur prm)fsJ

OCaml

Huaskell

[illl.l.‘I.'I.Ill.‘d.iﬂl.t.‘ program

"code equations" are equational theorems in Isabelle/HOL.

Partial correctness of theorems transfers to generated programs:
rewrite steps in the program can be simulated in the logic.
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Automated code generation

[rm\-‘ code ec let.iuns
[t-spn.‘n‘ifivﬂt.iun t.uulsJ—T—[usn.‘r prm)fsJ

code equations

[iIhl.l.‘l‘l[ll.‘diﬂl.t.‘ program

"code equations" are equational theorems in Isabelle/HOL.

Partial correctness of theorems transfers to generated programs:
rewrite steps in the program can be simulated in the logic.

The generator's components can be customized individually.
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Thank you for attention !

hg clone https://hg.risc.uni-linz.ac.at/wneuper/poly
Isabelle download http://isabelle.in.tum.de

Short introduction to the prototype package:
https://hg.risc.uni-linz.ac.at/wneuper/polyintro.pdf
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