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(a) A partition of a set U is a family of sets H C P(U) such that
e VBeH.B#(
e YVABceH ANB#) — A=B
e UCUH
Prove that if F is a partition of a set A and G is a partition of a set B then

FRG={ZecPAxB)|3IXecF.IY G Z=XxY}
is a partition of the set A x B. [6 marks]
(b) Let U be aset and f: P(U) — P(U) be a function such that
VX, Y €P(U). X CY = f(X)C f(Y)

Define F = {Z € P(U) | f(Z) C Z} and & = F.

(i) Prove that ® € F. [4 marks]
(i) Prove that f(®) € F. [2 marks]
(74) Prove that f(®) = ®. [2 marks|

(¢) Define without proof a bijection from N to { 0,1 }* and its inverse.  [6 marks]



