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map g (map f xs) = map (fun x = g (f x)) xs
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Definition sqr_list xs:

map (fun x = X * X) xs.

Definition sqr_add2_list xs:

map (fun x = x + 2) (sqr_list xs).
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map (fun x = x + 2) (map (fun x = x * x) xs)
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Hint Rewrite map_map : my_db.
Hint Unfold sqr_list sqr_add2_list : my_db.
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map g (map f xs) = map (fun x = g (f x)) xs
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Definition sa_optimized_sig :
{ £ | forall xs, sqr_add2_list xs = f xs } :=
ltac:(optimize my_db).
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projl_sig sa_optimized_sig
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Eval simpl in projl_sig sa_optimized_sig.
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= map (fun x : nat = x * x + 2)

: list nat — list nat
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Definition sum xs :

fold_left Nat.add xs 0.

Definition sum_of_sqr xs :

sum (sqr_list xs).

Z Z T fold_left 13V A N DEBAIAABEBT
Hy,

fold_left f [x1; x2; ...; xn| init =

f (...( £ (f init x1) x2)...) xn
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fold_left Nat.add [x1; x2; ...; xn] 0
0+=x1+x2+ ..+ xn
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fold_left f (map g xs) init
= fold_left (funxy = f x (g y)) xs init
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Hint Rewrite fold_left_map : my_db.

Hint Unfold sum sum_of_sqr : my_db.

Definition ss_optimized_sig :

{ £ | forall xs, sum_of_square xs = f xs } :=
ltac:(optimize my_db).

Eval simpl in projl_sig ss_optimized_sig.
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= fun xs : 1list nat =
fold_left (funxy:nat =>x +y=*y) xs0

: list nat — nat
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forall xs, sqr_add2_list xs = f xs
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Definition prt N n := pow 2 (pow 2 (N—n)).
Definition fft_aux xs Nn :=
let omegas :=
map (fun k = pow (prt N (1+n)) k) [0;..;2°n]

in
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map2 mul omegas Xs.

7)(22" +1)Z COEB YL LTORE mul, B pow

BEEIZEZINTVWALDE L. £, [a;..;b]
YA b [a; atl; ...; bl KL, map2 (ZBE%K £
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map2 f [x1; ...; xn] [y1; ...; ym]

=[f x1yl; ..; £ xkyk]
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shiftl_mul_pow2 :
forall x vy,
mul (pow 2 x) y = shiftly x
POW_pOW :
forall xy z,
pov (pow x y) z = pow x (mul y z)
map2_map :
forall AA’BC
(f: A—>B—C)(g: A —4)
(xs: list A’)(ys : list B),
map2 f (map g xs) ys
=map2 (funxy =f (gx)y) xs ys
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Definition ffta_optimized_sig:
{f | forall xs Nn,
fft_aux xs Nn=f xs Nn} :=

ltac:(optimize’ my_db
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(shiftl_mul_pow2,
pow_pow, map2_map))

Eval simpl in projl_sig ffta_optimized_sig.
R E UTBIARRIND.

= fun (xs : list Z)(N: Z)(n: Z) =
map2 (fun x y =
shiftl y (shiftl x (N+1—(n+1))))
[0;..; 2 " n] xs
: list Z -+ Z — list Z
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