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Example 17 Determine the region of the x. y-plane for which LR T

We first write the inequality in the form
fleey)axd s v =9 >0 .
The curve £ given by €7 + v = ¢ = U orx® + ¥ = 9. is a circle whose centre
is the orgin and of radius 3.
The origin {0, 0) is inside the circle and
im0y = -

ansd <o is notin the required region. The requited tegion is therefore the setof
puints outside the circle (see Fig, 6.8),

/
"’//////////

Fig. 6.8
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6.5 Inequalities in two variables
We have seen above that the solution uf an inequality in ang vanable is a set
of paints on the real line,

The solution of an mcquuluv intwo variables x and y of the form flx.») =0
is a set of points (x, ¥} in the x.y-plane. The equation f(c. ¥) = b is the
equation of a curve C in the x.y-plune which divides the plane into twa
regions. In general, in one of these rezions f{x. y) is greater than 9 and in the

other f(x. ¥} is less than 0. Which region is which is easily Jetermined by
tinding the sign of f(x. y} for just one point.
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[(xy)=x"+y'=a>.
[f we add the further constrainis that x = 0 and y = 0, we obrain the region . .
shown in Fig. f.10, all the boundaties being inchuded. Sl slo s XT+yT=19 L x'+y'—q =o jl Jolo C Py
When the boundary (or partof it) is included, the relevunt parts are usually .
indicated by heavier curves, as shown in Fig. 6.10. -y CL‘-:'“ 3 Slhash. l“'.'“ ;J'q"

3l pily o gls Jsls g (o) Sl Ta

T Y e KT [ BUP PER P N Y (YT L

Lol ta 1) VA LSE) il o 4 gl LS e gams Dl g
ey

Exwnple I8 Determine the region of the ., y-plane for which r + y = {.

- Write this as f(x. y) = x + y - | = (). Since the given inequality includes the
X = sign, the region will include the curve x + ¥ = 1, Letus nuw seek the region
for which x + v < 1. i.e. f(x. 3} < 0.
The curve 1 + ¥ = 1 is of course a straight line. This line divides the plane into
. two half-ptanes. Substituting (0, 0), we obtain
Fig. 6.10 -p % (0, 0),
H0.0) = -1l <0
and 5o {0, 0) is in the required region.
w13 yuiie UIEEN necessary (o obtain the-grea(esi or least values for poinis in: The shaded region, including the line, is therefore the required set of points
such a region. (Problems of this nawre oceur in linear programming.}) For {sec Fig. 6.9).

example, we might ask: What is the greatest value of z = 2x + y for points
satisfying the given inequalities?

The curve 2r + y = k is a straight tine parallel to the dotted lune. As we
move this line to the right, k increases. The greatest value will therefore occur
when the line is as far from the origin as possible. i.e. when it passes through
the point B. The valve of z a1t Bis 2(1) + 0 = 2.
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We may use the above analysis. In this case we require the altermative regions
in both cases and so we obtain the region shaded in Fig. 6,52,
The complete picture is obtaincd by superimposing Fig. 6.1 on Fig, 6,12

Fig.6.12
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Exerclse 6

U Given that x > v, show that x — & > y ~ b.

Given thay x > y and a > 0, show thal ar > ay. -

3 Given that @ > b and a and b are positive, show that. for any positive integer 4.
a > b

4 Find the set of values of x for which

Ik -2>1

§ Find the set of values of x for which
x + 3

-1

< 1.

6 Find the set of values of 1 for which
' -2

Find the s=t of values of x for which

-4
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Lxample 19 Deicrmine the region of the x.y-plane for which
(x7 + §° — 9)(y* — 4x) > 0.

The given incquality can onby he satisked if cither

(a) beth brackcis are positive. or

(b} both brackets arc negative.

(@ P+ - 903 — dx >0

The curve Cy:x® + v¥ = Yisa circle whose centre is the origin and of rudius 3.
At the point (0, (1 the function x* + ¢ — 9 < B and so is nnt in the required
region. The required region is the set of points outside the circle.

The curve Co ¥ = dr s a parabola, At the point (1. 0) the function
¥* = dx < 0 and so. again, the point is not in the given region.

Hence, the required region is the repion shaded in Fig. 6.11.

Bysf+ ! =9 <D ¥ —dr<

.;.2=9 7
42 )
7

Fig. 6.11
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B8 Find the set of vulues of £ for which
Ir ~W<a
9 Find the set of values of x for which
It - 2 = j3c - 1h
10 Find the set of vzalucs of x for which
x+ 2 = Dx+N =0
11 Find the sct of values of x fer which
© + 58
— > 15
r
42
+1

X

12 Show that for real values of 1 the values of the function cannutlie between

g

—-2and L.

13 Determine the region of the x.y-plane for which x = 0 and.x — ¥ = 1. Henee find
the minimum value of y.

14 Shade the region of the r.v-plane for which y* < d¢, x = v < . Hence find the
maximum and minimum vatues of y.

1S Determine the region of the x y-planc for which
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