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Linear Inequality

Vocabulary

Inequality (# % 3%), Ordered Pair (#c¥t), Respectively (4 %]} ), Plane (X & ), Region (& %),
Sign (# %), Dashed Line (& %), Solid Line (¥ %2), Shade (/£ %), Entire ( 2 % =), Denote (% 7 ),

Vertical (4~ 2 ), Satisfy (i% &), Horizontal (-k -T').

lllustrations

The Graph of an Inequality

The statements 3x—2y <6 and 2x*>+3y°>6 are in two variables. An
(a,b) is a solution of an inequality in x and y when the inequality is true after a and b are

substituted for x and y, . The graph of an inequality is the collection of all solutions

of the inequality. To sketch the graph of an inequality, begin by sketching the graph of the
corresponding equation. The graph of the equation will usually separate the into two or

more
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Sketching the Graph of an Inequality in Two Variables
1. Replace the inequality by an equal sign and sketch the graph of the equation. (Use a
for < or > and a for < or >.)
2. Test one point in each of the regions formed by the graph in Step 1. If the point satisfies
the inequality, then the region to that every point in the region

satisfies the inequality.
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Examples

Sketch the graph of each linear inequality. (a) x>—1 (b) y<2.(Bl-= # % ;% % : (a)
x>-1(b) y<2 <)
Solution

(a) The graph of the corresponding equation x=-1 is a line. The points that
the inequality x >—1 are those lying on the right of this line, as shown in Figure 1. (¥t & % % ;*
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Figure 1
(b) The graph of the corresponding equation y=2 is a line. The points that satisfy

4

the inequality y <2 are those lying below or on this line, as shown in Figure 2. (¥ & % % ;% e
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Material
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Vocabulary

Coordinate Plane (& #-T & ), Boundary Line (i J 4t), Distinct (4p 8 1), Label (#%4%), Arbitrary
(= & =), Half-plane (¥ % & ), Construct (& 1), Perpendicular (£ 2 ), Intersect (4p % ), Above

(+ ), Included (¢ 7).

Translations

Linear inequality

Suppose a and b are not both zero. Inequalities ax+by+c >0, ax+by+c<0,
ax+by+c>0 and ax+by+c <0 are called linear inequalities. The ordered pairs (x,y) that

satisfy the inequalities are called the solutions. We show all of the solutions as a graph on the
coordinate plane. For example, graph the inequality x+y—1>0. (% # #&a,b % > 5 OFF » %
F:ax+by+c>0, ax+by+c<0, ax+by+c>0 §2 ax+by+c<0 fi = ~—- =2 %3 > &
K F %N e ok (x,y) Fa v, APT AT G PR TG RRl K o
ox+y—=1>0 % 4] °)
(1) Draw the graph of the boundary line L: x+y—1=0 on the coordinate plane. The line L
separates the coordinate plane into two distinct regions, labeled E and F in Figure 3(a).
(LT a > FNER Lixty-1=0 B> PILBLET G L2 LAEEE,

Fa g » 4o 3(a) “r7 o)
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Figure 3
(2) Let point P(xo,yo) is an point of the E. a
line of x-axis through point P, which line L at point Q(xo,l—xo) , as shown in
Figure 3(b). We have y, >1-x,, because point P is point Q.

That is
X, +Y,—1>0.
Thus, every point (x,y) of the half-plane E satisfies the inequality
x+y—-1>0.
In other words, if point P(xo,yo) is a solution of x+y—1>0, whichis x,+y,-1>0,
then we have y, >1-x,.
The result shows that point P is above point Q, so point P is in half-plane E.
(R P(Xp,,) AT 5 EP eniz— BLo i P BRI x fhehd- 4127 L 20 - 8
Q(Xo,1—x,) > 4B 3(b) 777 o F1 i PBE QBN 3 5 ALy >1-x, 0 W
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F 2o FP(x),Y,) ik Ex+y—1>0e0- BfE > Tx +y,-1>0 » Bl F y,>1-x, °
- %i@ﬁp%ﬁ‘()%ﬁi G WwPEE B X TG ER o)
From the discussion (1) and (2) above, we know that the graph of all solutions (x,y) to the
inequality x+y—1>0 is a half-plane E. Similarly, the graph of all solutions (x,y) to the
inequality x+y—1<0 isahalfplane F. (d (1) (2) d3dsm4vsg @ % 38 x+y—-1>07977F f2
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Moreover, if we color the half plane E and line L at the same time, then the graph

represents all of the solutions to the inequality x+y —1>0; while the graph of the half plane F
and line L represents all solutions to the inequality x+y—1<0.(¥ * » #-LX T g5 F2 e R L &
Az ko ,T.*‘ufii o X+y—120 h¥75 fE97= OBl 5 @ x+y—1<0 975 fE9773) = (RglA) 5 X
Tg FEERL)

Consequently, we draw a solid line to show that the boundary line is in the

solutions of the inequality. Otherwise, we use dashed line, as shown in Figure 4. (& #% i A& &
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Figure 4

Example

Sketch the graph of 2x—y+4>0.(Bl;t = ~—- =t % ;% 2x—y+4>0 =% o)
Solution

The graph of the corresponding equation 2x—y+4=0 is a line, as shown in Figure 5. The
origin (0,0) satisfies the inequality 2x0—-0+4 =4 >0, so the graph consists of the half-plane

lying below the line. Check a point above the line. Regardless of which point you choose, you will

find that it does not satisfy the inequality. (£ & 212 20 L:2x—y+4=0 > 4r@B] 5 } PF e 4 L #&-

h
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Material Vocabulary
et Variable (% #), Common (% &), System of
1§le“£ 13
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Translations

To sketch the graph of a system of inequalities in two
each individual inequality and then find the region that is

(EFF-~- B3 SN iz 7 LEFE - B

A o)
Example 13
) x—y—3<0 o
Sketch the graph of the solution set of the (BT =~
2x+y—-2>0
x—y—-3<0
e T P Hiz o)
2x+y—-2>0
Solution
(1) Graph the solution of inequality x—y—3<0.
First, sketch line L, : x—y—-3=0.By (0,0), we have 0—0-3=-3<0 which

satisfies the inequality. Thus, the solution region of inequality x—y—3<0 is
and the line L, which cover the test point (0,0), as shown in Figure 6. (Bl ;7 x—y—3<0
far AEMEMRL:ix-y-3=0 - £ # (oo)ll«» x—y—3>1 0-0-3=-3<0 " %

B x-y-3<0 PR ALE G RBSELG 2 TR L 0 AR 6T o)

- XA ENDE R BT PR

, we can sketch the graph of

to every graph in the system.
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(2) Graph the solution of inequality 2x+y—-2>0.

First, sketch line L,:2x+y—2=0. By plugging in (0,0), we have 2x0+0-2=-2<0

which does not satisfy the inequality. Thus, the solution region of inequality

2x+y—2>0 is the upper half-plan and the line L, which don’t cover the test point

(0,0),asshown in Figure 7. (Bl 2x+y—-2>0ef% : £ F I8 R L :2x+y—-2=0 »

£ %—(0,0) Rox 2x+y-20 #2x040-2=-2<0 » #&@% & 3\ 2X+y_2>oﬁqﬁ;;T\£,§]\%
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Figurer 7

(3) The intersection of the half-planes that are solutions of the inequalities, as shown in

Figure 8. ( B~(1) ~ (2)% B|Ajehx 304 » I 2 B2 2 & 30 {

8 “iom o)

x—-y—-3<0
efE > 4o
2x+y—-2>0

Figure 8
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Figure 9

Note in Figure 9 that the vertices of the region are represented by open dots. This means
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that the vertices are not solutions of the system of inequalities. (B] 9 # > ™ *? Z e B84 3 B

R g SRR E N g )

Supplementary Materials

The liquid portion of a diet is to provide at least 300 calories, 36 units of vitamin A, and 90

units of vitamin C.
A cup of dietary drink X provides 60 calories, 12 units of vitamin A, and 10 units of vitamin C.
A cup of dietary drink Y provides 60 calories, 6 units of vitamin A, and 30 units of vitamin C.

Write a system of linear inequalities that describes how many cups of each drink must be
consumed each day to meet or exceed the minimum daily requirements for calories and
vitamins.

Solution

Begin by letting x represent the number of cups of dietary drink X and y represent the

number of cups of dietary drink Y. To meet or exceed the minimum daily requirements, the

following inequalities must be satisfied.

60x +60y > 300 Calories

12x+6y >36 VitaminA
10x+30y =90 VitaminC
x>20,y>0

The last two inequalities are included because x and y cannot be negative. The graph of this

system of inequalities is shown in Figure 10(a)(b).
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Figure 10(a) Figure 10(b)

Translations

Vocabulary: Liquid (i %), Portion (% 4 ), Diet (4 &), Calorie (+ §& ), Vitamin ((& i &),
Dietary (R Z_c4 9 ), Describe (4 it), Consume (i} #4£), Meet (¢ & ), Exceed (42i),

Requirement (Z &).
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Sentences:
1. Write a system of linear inequalities that describes... (& J1 8 = — =X % £ ;\$7 i --)
2. Let x represent the number of cups of dietary drink X. (£ x % ™+ &L X c5 #c - )

3. Meet or exceed the minimum daily requirements. (# & & A2+ P #7F gk ] & o)
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