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In which order should we apply optimizations?

Phase Ordering Problem

Proof Goal Equational Theorems

Try all possible orders.

“Solution“
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Explanations
(= (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903)) (app (app 
(app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (Rewrite=> #2<⊢0>-
rev (= (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) 
(fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 
13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (app (app (app (const OfNat.ofNat (param w)) (fvar 13283)) (lit 0)) (inst (app (app (const OfNat (param 
w)) (fvar 13283)) (lit 0)))))) (= (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) 
(param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app 
(const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (Rewrite<= #1 (app (app (app (app (app (const Bracket.bracket (param v) 
(param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const OfNat.ofNat (param v)) (fvar 13281)) (lit 0)) (inst (app (app (const OfNat (param v)) (fvar 13281)) (lit 0))))) (fvar 13903)))) (= (app (app (app (app (app (app (const HSub.hSub (param 
w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param 
w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket 
(param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) 
(fvar 13283)))) (Rewrite<= #0 (app (app (app (app (app (app (const HAdd.hAdd (param v) (param v) (param v)) (fvar 13281)) (fvar 13281)) (fvar 13281)) (inst (app (app (app (const HAdd (param v) (param v) (param v)) (fvar 13281)) (fvar 13281)) (fvar 13281)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst 
(app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13897)))) (fvar 13903))) (= (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) 
(app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app 
(app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (Rewrite=> #4 (app 
(app (app (app (app (app (const HAdd.hAdd (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HAdd (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 
13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) 
(inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903))))) (= (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 
13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) 
(fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 
13903)))) (Rewrite<= #3 (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) 
(param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app 
(const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))))) (= (app (app (Rewrite=> #2<⊢0>[◂69632,0] (app (app (const Sub.sub 
(param w)) (fvar 13283)) (inst (app (const Sub (param w)) (fvar 13283))))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app 
(const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) 
(fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903)))) (app (app (app (app (app (app (const HSub.hSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)) (inst (app (app (app (const HSub (param w) (param w) (param w)) (fvar 13283)) (fvar 13283)) (fvar 13283)))) (app (app (app (app (app (const 
Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) 
(fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903))))) (= (app (app (app (app (const Sub.sub (param w)) 
(fvar 13283)) (inst (app (const Sub (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg 
(param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) 
(fvar 13283)))) (fvar 13897)) (fvar 13903)))) (app (app (Rewrite=> #2<⊢0>[◂69632,0] (app (app (const Sub.sub (param w)) (fvar 13283)) (inst (app (const Sub (param w)) (fvar 13283))))) (app (app (app (app (app (const Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param 
v) (param w)) (fvar 13281)) (fvar 13283)))) (app (app (app (const Neg.neg (param v)) (fvar 13281)) (inst (app (const Neg (param v)) (fvar 13281)))) (fvar 13897))) (fvar 13903))) (app (app (app (const Neg.neg (param w)) (fvar 13283)) (inst (app (const Neg (param w)) (fvar 13283)))) (app (app (app (app (app (const 
Bracket.bracket (param v) (param w)) (fvar 13281)) (fvar 13283)) (inst (app (app (const Bracket (param v) (param w)) (fvar 13281)) (fvar 13283)))) (fvar 13897)) (fvar 13903))))) (Rewrite=> = (const True))
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Lake Project
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