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. Let o, B8 : R? — R? be two maps.

(a) Show that if & and S are one-to-one, then so is « o 3.
(b) Show that if o and (3 are onto, then so is a0 3.

(c) Conclude that if & and /5 are bijections, then so is « o 5.

2. Let a, 8,7 : R? — R? be maps. Show that (c o 3) oy =ao (B0o7).

3. Let o : R? — R? be a bijection. Show that the inverse of « is unique. That is, suppose there are two maps

B,v:R? =+ R%suchthatao 3 =Boa=aoy=~yoa=Id Then, show that 5 = ~.

. (Will not be graded) Let «, 8 : R? — R? be two maps.

(a) Give an example that « is not one-to-one and 3 is not onto but « o 3 is a bijection.

(b) Give an example that « o § = Id but « is not the inverse of §.

(Hint: find such examples for «, 5 : N — N where N denotes the set of all natural numbers.)

. Let u : R? — R? be a bijection. For a map «a : R? — R?, the conjugate of a by p is denoted by @ and
defined by @ = poavo L.

(a) Show thata oS =aof.

(b) Show that if « is a bijection, then so is @.

(c) Let a be a bijection. Show that (@)~ = o~ 1.

. Let A,C e R*and r € R\ {0}.

(@) The map 64 ¢, is the conjugate of § 4, by 7¢. Thatis, dayc,r = Tc 004, 0 (Tc) 7 .

(b) éc,» maps a line to a parallel line. That is, suppose £ is a line. Show that d¢ ,.(¢) is a line and parallel
to L.




