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Exercises 11: Completion

Exercise 11.1: Apply the Knuth—Bendix procedure to the set of equations

f(fx)=g(z) (1)
fb)=c (2)

and transform it into a finite convergent term rewrite system. Use the Knuth-Bendix
ordering with weight 1 for all function symbols and variables and the precedence g >
f=b=c

Exercise 11.2: Let F be the following set of equations over ¥ = ({f/1, g/1, h/1, b/0},0).

flg(@)) = hz) (1)
g(f(x)) = h(z)  (2)

Apply the Knuth-Bendix completion procedure to E and transform it into a finite con-
vergent term rewrite system. Use a Knuth—Bendix ordering with weight 1 for all function
symbols and variables and the precedence f >~ g > h = b. Use a reasonable strategy.

Exercise 11.3: Let F be the following set of equations over ¥ = ({f/2, ¢g/1, b/0, ¢/0},0).

flz,2)~ fz,0) (1)
flz,2)~ fle,z)  (2)
fz,z) ~ g(x) 3)

Apply the Knuth—Bendix completion procedure to F and transform it into a finite con-
vergent term rewrite system. Use a Knuth—Bendix ordering with weight 1 for all function
symbols and variables and the precedence f > g > b > c. Use a reasonable strategy.



Exercise 11.4: Let E be the following set of equations over ¥ = ({f/1, g/1, h/1},0).

Apply the Knuth-Bendix completion procedure to E and transform it into a finite conver-
gent term rewrite system. Use the Knuth—Bendix ordering with weight 1 for all function
symbols and variables and the precedence f > g >~ h. Use a reasonable strategy.

Exercise 11.5: Let F be the following set of equations over ¥ = ({f/2, g/1, h/1, b/0},0).

flg(x),z)~b (1)
fle,b)y~z  (2)
g(h(z)) =z (3)
Apply the Knuth—Bendix completion procedure to F and transform it into a finite con-

vergent term rewrite system. Use a Knuth—Bendix ordering with weight 1 for all function
symbols and variables and the precedence f > g = h = b. Use a reasonable strategy.

Exercise 11.6: Let ¥ = (92,0) with Q = {f/4, b/0, ¢/0, d/0, ¢/0}. Let = be the lpo
with the precedence f > b > ¢ > d > e. Let E be the set of equations

f(w7 x’ y7 Z) ~ f(x7 y7 'Z7 w) (1)
f(e,d,e,b) = b (2)
f(e,bye,d) = ¢ (3)

Compute the set of semicritical pairs SCy (E).

Exercise 11.7: Use unfailing completion to transform the set of equations
b~c (1)
b+d=e (2)
r+y~y+uw (3)

into a ground convergent set of equations. Use the lpo with the precedence + > b = ¢ >
d > e.



