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Suppose A, B, C, and D are sets. Let R be a relation from A to B, S be a relation from
Bto C, and T be a relation from C to D.

(a)
(b)
(©)
(d)

Proof.
(b)

(©

(R"H™'=R.

T o(SoR)= (T oS)o R;thatis, composition is associative.
IpoR=Rand Roly = R.

(SoR)'=R1Tos.

The pair (x,w) € T o(So R) forsomex € Aandw € D

iff (3z € O)[(x,z2) € So Rand (z,w) € T]

iff (3z € O)[(3y € B)((x,y) € Rand (y,z) € S) and (z,w) € T]

iff (3z € )3y € B)[(x, y) € Rand (y,z) € Sand (z,w) € T]

iff (Ay € B)(Fz € O)[(x,y) € Rand (y,z) € Sand (z,w) € T]

iff Ay € B)[(x, y) € Rand (3z € C)((y,z) € Sand (z,w) € T)]

iff (Jy € B)[(x,y) € Rand (y,w) € T o §]

iff (x,w) € (T o S) o R.

Therefore, T o (So R) = (T o S) o R.

(We first show that Iy o R € R.) Suppose (x, y) € I o R. Then there exists
z € B such that (x, z) € R and (z, y) € Ip. Since (z, y) € Iy, z =y. Thus
(x,y) € R {since (x,y) = (x,z) € R). Conversely, suppose (p,q) € R.
Then (g, q) € I and thus (p,q) € Ig o R. Thus [z o R = R. L]




(Please prove (a) and (d) an show each step of your proof.)

