14 (a)

1.7 (a)

true: the numbers 4,3 and 2 are elements of the set A (the order of the elements is irrelevant).

not true: there is no n € IN such that 3 = 2n.

true: since each element of A is a natural number smaller than 6, each element of the set A is contained
in the set C.

not true: the set A doesn’t contain the set {2}; however, it contains the number 2.

not true: the set C' contains the number 3 which is not contained in the set B.

true: by choosing n = 1,2, 3,4, respectively, one shows that the numbers 2,4,6 and 8 are contained in
the set B.

true: each element of the set C' is contained in the set A.

true: since AC Cand C C A, A=C.

AUB=1{1,2,5,7,10,11, 14}
ANB={T}

A\ B ={1,5,10}

B\ A={211,14}
(A\B)UB={1,2,5,7,10,11,14}
(A\B)U (AN B) ={1,5,7,10}.

A Venn diagram of the set S AT is the gray area below:

According to the definition,
SAS=(S\S)U(S\S)=9Ug=0¢.

According to the definition,
SAp=(S\¢)U(p\S)=5SuUp=>5.

X

If z € [0,b], then x can be written in the form z = 3 b, whereas

0<z<b=0<—-<1.

SR

x
So we can choose t = —.
We obtain the midpoint of the interval [0, b] if we choose ¢ = 1.

Note that b —a > 0. If z € [a,b], then

a<zr<b<=0<zr—a<b—-a=zx—acl0,b—al



So, according to part (a), there exists some ¢ € [0, 1] such that
z—a=tb—a)<—=z=a+tb—a) <= z=(1-1t)a+td

(c) Ift € {0,1}, then, obviously (1 —t)a + tb € [a,b].
If0 <t <1, then

(1—t)a+th< (1—t)b+th="b

and (I-ta+thb>(1—t)a+ta=a.

Hence, (1 —t)a + tb € [a,b].
(d) In a similar way, one can prove that x € (a,b) if and only if x = (1 — ¢t)a + tb for some ¢ € (0, 1).

1.8 (a) The set {(z,y)| z > y}: (b) The set {(z,y)| y < 2}

Y Y

(¢c) Note that ©+y =k <= y =k — z, where k € Z. Hence, the set {(z,y)|  + v is an integer} consists of

an infinite number of lines y = k — x, where k € Z.

Y




(d) The set (z — 1)? + (y — 2)? = 1 represents a circle with center (1,2) and radius 1.
The set (z —1)2+ (y—2)? < 1:

Y

8

(e) Note that 2? < 2% <= 2%(2? - 1) <0< -1 <z <0or 0 <z < 1. The set {(z,y)| 2* <y < 2%} is
4.

the set of points 'between’ the parabola y = 22 and the parabola-like curve y = z

2?2 = y?} consists of the two lines y = z and y = —u:

(f) Since 22 = y? <= y = +ux, the set {(z,y)

Y




1.25 For x # —1 and g(z) # —1,

1-=z
1—
B _ (l=xz\ 1—g(x) l+ax 1+ox—-—(01-2) 21
(go9)(x) =g(9(x)) = (1+x)_ 1+g(z) 1+1—x S l4z+(1-2) 2 -
1+
As for x # —1,
1—
ga)=—les —Z = lesl-a=—l-2e>2=0,
1+

the domain of g o g is the set R\ {—1}.

1.51 (a) 22? —32=2(z* —16) = 2(2% —4)(2? + 4) = 2(z — 2)(z + 2)(2® + 4).
(b) 2?2 —y*+52+5y=(z—y)(x+y)+5@x+y)=(z+y)(z—y+5).

1.52 (a) By rewriting the fractions as fractions with z2y? as the common denominator, we obtain for z # 0 and

y # 0,
2+x 1-y 2 2ty (-yr 2y  2ytayta—ay-—2y
x2y IyQ x2y2 - $2y2 $2y2 $2y2 - $2y2
x 1

22y wy?

(b) By rewriting the fractions as fractions with 22 — y? as the common denominator, we obtain for = # + vy,

x — x 3z x—vy)? z(x+ 3z
y +2112:( y)® _zlzty) Sey

r+y x-y x2—y 22 — 2 22 —y2 | pZ— 2
$2—2xy+y2—x2—xy+3xy_ y?
- 2 — g2 _x27y2'
(¢) Forz >0,
z(vr+1
L:\/E(\/E—i—l):aﬁ-\/f.
NZY
1.53 (b) First we observe that
2 2 _ 9. _ _
Togytor 2 8, ro2o8 , @EHE-D
2 T 2z 2z 2z 2z 2z
2)(x—4
Next we construct a sign diagram for the expressions (x 4 2)(x — 4), 2z and %:
x
+ 0 - - - - - 0 +
f f r+2)(z—4
+ @)
- - - 0 + + + + +
f 2z
0
- 0t e = = = 0t (@t2)(a—4)
-2 0 4 2z

So the original inequality is satisfied for —2 < = < 0 and for = > 4.
(c) Since (x — 1)1 > 0 for all z, the sign of the expressions (x — 1)1%°(x + 1) is determined by the factor

x + 1. Hence

(-1 +1)>0+=2+1>0andr £l <= —-1<z<lorxz>1.



(d) First we solve the inequalities 3z — 1 < 5z + 3 and 5z 4+ 3 < 2z 4 15 separately. Since
3r—1<dr+3 = —4<2x <> -2

and

br+3<2x+15<=3xr <12« z <4,

the inequalities are satisfied if —2 <z < 4.



