Compound Inequalities
AND/OR Problems
There are two types of compound inequalities. Thegre conjunction problems and
disjunction problems. These compound inequalitiewill sometimes appear as two simple
inequalities separated by using the word\ND or OR. When solving “and/or” compound

inequalities, begin by solving each inequality indidually. The solution will come when we
determine whether any area shaded is the solutiorrea, or is the overlap the solution area.

Follow these rules for “and/or” problems:

Conjunction problems use the wordand while disjunction problems use the wordor.

For conjunction problems, we are looking for anoverlap of the graphs to determine the
solution interval.

For disjunction problems, any area shaded is part of the solution interval.

The next few pages contain examples of how to fintle solution to these types of compound
inequalities.



Example 1
2x-5=23 and x+4<7
Begin by separating the two inequalities and solvopneach individually.

2Xx-5=>3 and Xx+4<11
2Xx—-52> 3 x+4< 11
+5 +5 and -4 -4
2Xx 8 X<7
—_—>_
2 2
X=4

In order to tell how the solution should look, lets graph each of these inequalities
individually on a number line.
X224 and X<7
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In the picture below, both of the inequalities areshown above the number line. Notice how
the two regions overlap between 4 and 7.

4-3-2- 1012345678210

Since this is a conjunction problem using the woreénd, we are looking for the overlap.
The solution is the area where the lines overlapBelow is the solution to this particular
inequality in both graphical form and using interval notation.
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Since all of these problems involve solving a simpinequality, next few examples will show
how to determine the solution to these types of ppbems. Therefore, we will skip solving
the simple inequalities as by now that shouldn’t ba problem.



Notice that in this example, the problem switchedrdbm an and problem to anor problem.

Example 2
2Xx-523 or x+4<7
Begin by separating the two inequalities and solvopneach individually.

2x—-5=>23 or Xx+4<11
2x—-5> 3 Xx+4< 11
+5 +5 or -4 -4
2X _ 8 X<7
—_ >
2 2
xX=4

In order to tell how the solution should look, lets graph each of these inequalities
individually on a number line.
X=4 or X7
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In the picture below, both of the inequalities areshown above the number line. Notice how

the two regions overlap between 4 and 7.

4-3-2- 1011345678210

Since this is a disjunction problem using the worar, we are looking for any area shaded.
The solution to this inequality will be any area tlat has been shaded by the two individual

inequalities. Since they both continue on, the sagion is all real numbers. Below is the
solution to this particular inequality in both graphical form and using interval notation.

43210123456 78910



Example 3
X=-2 and X=>2
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In the picture below, both of the inequalities areshown above the number line. Notice how
the two regions will only overlap from 2 to infinity.

4-321012345678510

These two overlap from 2 to infinity, so the overlp is the only solution area we will use.
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Example 4

X=-2 or X>2
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In the picture below, both of the inequalities areshown above the number line. Since this is
an or problem, we do not need an overlap for the solutioarea.
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43210123456 78210

We do not need an overlap in this example. As asult, the solution area will begin at -2
instead of where they begin to overlap.
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Example 5
x<1 and X>6

43210123456 78910 —13—21&1*3-1-E:TEEIEIP

In the picture below, both of the inequalities areshown above the number line. There is no
overlap anywhere on this graph. The solution of agplities like these depends solely on the
word that is used for the compound inequality. Irthis case, the word ands used which
means we need an overlap.
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For this example, we need an overlap, but do not kra one. This means, there is no solution
to this problem.

Example 6
We will use the same problem here, however, this lvbe an or problem.
x<1 or X>6
432 1012345678910 i3 101354£678810

In the picture below, both of the inequalities areshown above the number line. There is no

overlap anywhere on the graph, therefore, the soludn will depend solely on the word that

is use for the compound inequality. In this case¢he word or is used which means we do not
need an overlap.
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No overlap is needed for the oproblem, so any area shaded is the solution are®ur
solution area is from —o to 1 inclusive of one, and from 6 tao exclusive of six.
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