1.3 We have to show that (a) (A\ B) U (AN B) C A and that (b) AC (A\ B)U (AN B).

1.8 (g)

(a) Letxze (A\B)U(ANB). Thenz € A\Borz € ANB. Ifx € A\ B, thenz € Aandifz € ANB,

then x € A too. So x € A.
(b) Let x € A. We distinguish two cases: x € B and z ¢ B.
Ifx € B,thenz € ANB. If x ¢ B, then x € A\ B. Hence, z is contained in AN B or z is contained

in A\ B,ie. z€ (A\B)U(ANB).

Note that

A2 2 z? y2_

represents an ellipse which passes through the four points (3,0), (—3,0), (0,2) and (0, —2). This ellipse
is a circle that has been squashed by scaling it by different amounts in the two coordinate directions.

The set 422 + 9y? < 36 represents the area enclosed by this ellipse:

Note that

2=y =4 =y =2 -4

Hence, 22 —4 >0 =z < —2 or « > 2. For these values of z,
V=2t —de=y==+Vr2 -4

So the curve is in two parts called branches (one part for x > 2 and one part for x < —2). As for large

values of x,
4
+Va? -4 =day/1 - — ~ +u,
x
the branches are (for large values of z) close to the straight lines y = 2 and y = —z. These lines, which

intersect at right angles, are called asymptotes. The same holds if —z is large.

The curve is called a (rectangular) hyperbola that has center at the origin and that passes through the
points (2,0) and (—2,0). The adjective rectangular refers to the fact that the two asymptotes intersect
at right angles.



1.26 (a) For x # 1 and g(z) # 0,

(Fog)) = (o) = f(72) = =222 =2 9
1—x
As g(z) =0 <= 2z =0, the domain of fogis IR\ {0,1}.
For x # 0 and f(z) # 1,
2
(90 @) = 9(5@) =9(2) = s = 2
As f(z) =1 <= x = 2, the domain of go f is R\ {0, 2}.
For z # 0 and f(z) # 0,
(fon@ = (@) =1(3) =5 ==
x
As f(z) # 0 for all x # 0, the domain of fo f is R\ {0}.
For x # 1 and g(z) # 1,
x
9o9)@ =9(0@) =9(7=5) = ——F =75,
11—z

1.27 (a) (fog)(@) = f(9(2)) = g(2)* = (z +1)%
(b) Asz=(fog)(z)= f(x+4), it follows that f(z) =z — 4.
(c) Aslz|=(fog)(x) = f(g9(z)) = V/g(x), it follows that g(z) = 22
(d) As2x+4+3=(fog)(x) = f(9(x)) = f(¥x), it follows that f(z) = 22> + 3.



(e) As

2= (foa)z) = 2)) = g(@)+1
(fog)(x) f(g( )) 9(2) )
provided that g(x) # 0, it follows that

9@z =g(x) +1=g(@)(z-1) =1 = g(z) = —,
provided that x # 1.

1
z—1
1 .
(f) As == (fog)()= f(g(z)) = f(z —1), it follows that
provided that = # —1.
1.49 Let h and g be the functions defined by h(z) = 22 and g(z) = ¢ a:—:—el (x # —1), respectively. Then
for all z,
eh(:l)) +e—h(1)) ew2 +e—m2
So f=goh.
1.51 (c) 23y — 42?y? + day® = ay(2? — 4oy + 4y2) = 2y(z — 2y)2.

(d) 2%+ 2zy —3y% = (z + 3y)(z — y).
(e)

For this exercise some inventiveness is needed: first rearrange the terms of the sum.
Pyt rty =2+ ly oy =22t y) Ay ) = (2 y) (@ + ).
1.52 (d)

Using the fact that all the terms in the fraction have the factor \/z,/y in common, we obtain

o uE _ VNG Vi) Vi T

o+ oyl +yyl VE+VY
By multiplying the numerator and denominator by x./y — y/= we obtain

/Y — YT _ [:E\/gj— y\/ﬂz _ 2y — 22y /Ty + yix
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1.53 (a)

First we solve the corresponding equality.
gt = 5 =1<=a' 517 +4=0<= (2 —4)(2* - 1) =0

= (z-2)(z+2)(z—-1)(z+1)=0<zr==xlorz =22
Next we construct a sign diagram for the expression z* — 522 + 4

+ 0 — 0 + o — 0 +
o 1 1 2
So the inequality is satisfied for t < -2 or -1 <z <1or z > 2.



