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As a matter of fact, a < or = inequality will refer to the set of points on the line and
all points in one of the two halfplanes generated by the line. The obvious question is
then which of the two halfplanes i1s addressed by the constraint in question. Some
people might believe that the halfplanes that belong to < inequalities are below the
line, while those of > are above the line. This is not true, as each < inequality can
be rewritten as an equivalent > inequality. In our example, the constraint 3x; + 2
x> = 61s equivalent to its counterpart —3x; — 2x» = —6. Both constraints define
exactly the same set of points.




- Fig. 2.3 Hyperplane and
halfspdces

SN R \

1 1 1 A

1 '.1',
X+ 2x,56 3 3x,+2x,=6

A simple way to determine the proper halfplane is to choose any point that is not
located on the line we have plotted and determine whether or not it satisfies the
constraint in question. If so, then the point is located on the proper side of the line,
otherwise the halfplane is on the other side. In our example, consider, for instance, the
origin as a point. Its coordinates are (0, 0), so that the constraint 3x; 4+ 2x; < 6
reduces to 0 < 6, which is correct. This means that the origin is on the “correct™ side
of the line, which allows us to determine the halfplane as being on the lower left side
of the line. Had we chosen the point, say, (4, 2) instead, our constraint would have
been 3(4) + 2(2) < 6 or 16 < 6, which is wrong, meaning that the point (4, 2) is
located on the “wrong™ side of the line. As a matter of fact, the set of points on the line
and in the halfplane to the upper right of the line is determined by the constraint
3x; + 2x, = 6. Figure 2.3 shows both the_hyperplane and both halfplanes for all
three types of constraints allowed in linear programming: =, <, and >.
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max z = 2x1 + 3x2

fle + 2x, < 12
4x, < 16
S 5x, < 15
\ X1, X9 >0
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max z = 2x; + 3x,

(25, + 2x, < 12
4x4 <16

5x, < 15
L X1, Xy >0
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The feasible set determined by the constraints of problem P, is shown as the
shaded area in Fig. 2.4.

Fig. 2.4 Feasible region
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Fig. 2.7 Finding an optimal point
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