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Let R C U x U be a relation on a set U.

(a) Let RT C U x U be the relation inductively defined by the rules

(a,b) (b,c)
DR (a0
and let R®* C U x U be the relation inductively defined by the rules
b, c
(@) (a,b) € R ((a c)) (a,b) € R

Either prove or disprove the following statements.
(i) R*CRI [4 marks]
(ii) RTC R® [4 marks]

Let R® C U x U be the relation inductively defined by the rules

(a,b) € R GO 0 by (e.d) € R

(a,b)

Either prove or disprove the following statements.

(1) R C Uy, B [4 marks]
() Upen, B C R® [4 marks]
(417) (R<>)_1 = (R_l)<> [4 marks]

You may assume without proof that for each n € Ny, the relation R C U x U
satisfies Ro R" = R"™!' = R"o R and (R")~! = (R™1)™.



