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. Exercise 2.3

Solution: Let ' = a/r and b’ = b/r, then P = aA + bB = d/(rA) + b/(rB) with o’ + b’ = 1. Thus, P
is a point on the line ¢, 4 , 5. In other words, P lies on the image 6, (¢45).

. Exercise 2.4(i)

Solution: Let & = 4. Then, a(B’) = C and «(C’) = B. Since « maps from a line to a parallel
line, a(¢pp:) is a parallel line through C' and a({cc¢r) is a parallel line through B. Also, a(¢gp)
and a(focr) meet at G’ := a(G). By definition of «, we know that A, G, G’ are collinear. Thus,
B, G, C, G forms a parallelogram. Since the diagonals of a parallelogram bisect each other, {5 and
o meet at A’. Therefore, G is on the line £ 4 4/ as desired.

. Exercise 2.5: Let £a 4/, £pp' , Lccr be three lines concurrent in D. If {ap / £arp/, £pc I €p/cr, then prove
EAC / EA’C’ .

Solution: Since D, A, A’ are collinear, there exists € R such that dp ,(A) = A". Leta = ép .. Since
a(ap) is parallel to £4 5 and passes through A’, we have B’ € a({4p). Since D, B, B’ are collinear,
we get «(B) = B’. Similarly, we get «(C) = C’. Since a(lac) = Larcr, the proof is complete.

. Exercise 2.6

Solution: Since O, B, B’ are collinear, there exists a = 0, such that «(B) = B’. Similarly, there exists
B = 0, such that 5(C) = C’. Since X € ¢ppr and lp/c / {xcr, we know that 5(B’) = X. Similarly,
a(C) =Y. Lety=af = fa =0, then X =~(B)and Y = (C). Thus, {pc / {xy = Y(¢Bc).

. Exercise 2.8

Solution: It follows from
(Ba)(@ ' B =Blaa )BT =(Be)B~ =B =e
(a_lﬂ_l)(ﬁa) = a_l(ﬁ_lﬂ)a = (a_le)a =ala=e.

. Exercise 2.9

Solution: Fix A and Q. Since cré1 = 0(, the equation 74 = ogop implies op = 0g74. For X € R?,
we have

oQTA(X) =2Q — (A+ X) =2(Q ~ 34) ~ X = 0p(X)
where P = Q — 1 A.




