Exercises: Rewriting

Exercise 1

Rewrite the query g(x) with respect to T to obtain the certain answers of ¢(z) over (T, .A).

T={BCAAC3S,PC R}
A= {R(a,b),S(c,d), P(c,a), B(b)}

q(z) = 3yR(a,z) N S(z,y)

Correction
qr(z) = JyR(a,x) A S(z,y) v JyP(z,a) A S(z,y)
v R(a,x) N A(x) v P(x,a) AN A(x)
v R(a,z) N B(x) v P(xz,a) A B(z)

The certain answers of ¢(z) over (7, .A) are : b, c.

Exercise 2

Rewrite the query ¢(x) with respect to ¥ to obtain the certain answers of ¢(x) over (X, D).

Y ={B(X)— R(X,Y)ANP(Y,2),
P(X,Y) = S(X,Y)AA(Y),
S(X,Y) = R(X,Z) AS(Z,Y)}

D ={A(a),B(b),S(c,a)}

q(z) = JyzR(z,y) A S(y, 2) A A(z)

Correction
as(@) = Fy=R(z.y) A S(y,2) A A(2) v Sy2R(z,) A P(y, 2)
v 32S(x, 2) N A(z) \ B(z)
v JzP(z, 2)

The certain answers of ¢(z) over (X, D) are : b, c.



Exercise 3

1. Rewrite the query ¢(x) with respect to ¥ to obtain the certain answers of g(x) over (X, D).

)y

[A(X) = R(X.Y) A B(Y),

R(X,Y) — P(Y, X),

B(X) = R(X,Y) A P(Y, Z),
S(X,Y) = R(X,Z) AP(Z,Y),
C(X) = R(Y, X) A P(X,Y)}

D = {A(a), B(b), S(c,d), C/(d)}

q(z) = JyR(z,y) A P(y, )

Correction
gs(r) = JyR(x,y) A P(y,z) v JyR(x,y)
Y S(z,x) v A(z)
vV B(x) vV JyS(z,y)

The certain answers of ¢(z) over (X, D) are : a, b, c.

2. Rewrite the query ¢(z) with respect to X' = X\ {R(X,Y) — P(Y, X)} to obtain the certain answers
of ¢(x) over (X', D).

Correction

gy (x) = JyR(z,y) A P(y, ) V S(z,x)

¢(x) has no certain answers over (¥, D).



