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min(x:[]) — x
min(x:xs) — x < min(xs) —=* y, x <y —* true
min(x:xs) — y < min(xs) —=* y, x <y —* false
x<0 — false
0 < s(y) — true
s(x) <s(y) = x<y
X R X min([]) =% vy, x <y —* true
x 2y < mn([]) =2*y, x<y —=* false
X &y < min(xs) =% z, x < z =% true,
min(xs) —=* y, x <y —=* false
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Some Definitions 6/19
o satisfies C if uoc —* vo forallu ~v e C
s~ t <« Cis joinable if soc —* - *+ to for all o that satisfy C'

s~ 1t <« Cis infeasible if there is no o that satisfies C
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Theorem A
Quasi-decreasing strongly deterministic CTRSs where all CCPs are
joinable are confluent.

Critical Pair Lemma + Newman’s Lemma
Terminating TRSs where all CPs are joinable are confluent.
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— k(f(a)) h(f(a)) — ¢
c k(g(b)) a—b
h(x) — k(x) f(x) = g(x) < h(f(x)) =~ k(g(b))
f(a)
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c — k(f(a)) h(f(a)) — ¢
c — k(g(b)) a—b
h(x) — k(x) f(x) = g(x) < h(f(x)) =~ k(g(b))
f(a)

v N

) ea)

N

g(b)
Solution:

Quasi-Decreasingness
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Overlap of rule with itself at root position 10/19

0O+y — vy
s(x) +y = x+ s(y)
f(x,y) 2z < x+y =2*z+v

, f(x,y) ,
/

z ~ W< X+y—=>*z4+v,x+y—-"w+u

o(x) =0(z) =0(u) =1, o(y) =0(w) =0(v) =0



Problem 3: Overlaps

Overlap of rule with itself at root position

0O+y — vy
s(x) +y = x+ s(y)
f(x,y) 2z < x+y =2*z+v

1 = 0 < 1+0—-*1+0,1+0—=*0+1

o(x) =0(z) =0(u) =1, o(y) =0(w) =0o(v) =0

10/19
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Problem 3: Overlaps

Variable overlap

a — C
g(a) — h(b)
h(b) — g(c)
f(x) =y < g(x) =" h(y)

Solution:
Strong Determinism

11/19
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Theorem A
Quasi-decreasing strongly deterministic CTRSs where all CCPs are
joinable are confluent.
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Quick Facts

start: 10 years ago
2 developers

10 contributors
182,000 Lol

2,317 definitions
8,525 lemmas
1,020 functions

6 person-month
4.5 de Bruijn fact.
2,500 Lol

28 definitions

83 lemmas

14 functions
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min(x:[]) — x
min(x:xs) — x < x < min(xs) —* true
min(x:xs) — min(xs) < x < min(xs) —* false
x<0 — false
0 < s(y) — true
s(x) <s(y) = x<y

x &~ x < x<min([]) =* true
x ~ min([]) < x < min([]) —* false
x &~ min(xs) < x < min(xs) —* true,

x < min(xs) —* false
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Thank you for your attention!



