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The Absolute VValue

The absolute value of a number x, denoted as |x|, is the distance
of from zero on the number line, regardless of direction, it is
defined by the formula:

|x|:{x 1fx30
—x ifx <O

13I=3 , 10I1=0 , [-5]=5

1. Properties of Absolute Values

Properties of absolute values

l. | —al| = |al|. A number and its negative have the same absolute value.

%| — %. The absolute value of a product (or quo-
tient) of two numbers is the product (or quotient) of their absolute values.
3. |a £ b| < |a| + |b| (the triangle inequality). The absolute value of a
sum of or difference between numbers is less than or equal to the sum of

their absolute values.

2. |lab| = |al|b| and

2. Equations and Inequalities Involving Absolute Values

X| = — eitherx = —D orx =

x| =D ith D D _ _

x| < D — _De<x<D J ¥Vherth |s_tr_1e dlsdtargio
rom rigin an

|x| = D = —D<x<D om the origin and (D>0)

|x| > D = eitherx < —Dorx > D

More generally,

|x —a| =D — eitherx =a—Dorx =a+ D
|x —a|l < D = a—D <x<a+D
|x —a| <D — a—D<x<a+D
|x —a| > D = eitherx <a—Dorx >a+ D
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Example 1: Solve the equation |x| = 6
Solution: X=+6 or X=-06X
So 6x=%+6
Example 2: Solve the equation |x—4| = 10
Solution: 1. x-4=10—-x=14
2. Xx-4=—10—>Xx=—6
So x=14 or x=-6
Example 3: Solve |2x-3|=7
Solution: 1. 2x-3=7—-52x=10—->x=5
2. 2X-3=—71T—->2X=—4—->Xx=-2
S0 x=5 or x=-2
Example 4: Solve [x+2| <5
Solution:

o Rewriteas: —5<x+2<5
o Subtract 2 from all parts: —-7<x<3

The solution is x € [-7, 3]

Example 5: Solve [3x+1] <8

Solution
o —8<3x+1<8
o Subtract 1 from all sides: —9 <3x<7
o Divideby 3: -3<x<7/3

The solution is x € [-3, 7/3]

Example 6: Solve

(@ 12x+51=3  (b) I3x-21<1
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Solution:
(a) [2x + 5] =3 <= 2x + 5= £3. Thus, either2x = -3 —5 = —8 or
2x = 3 —5 = —2. The solutions are x = —4 and x = —1.

(b) |3x —2| <1 <= —1 < 3x —2 < 1. We solve this pair of inequalities:

—1<3x-2 3x—-2<1
—1 42 <3x and 3x <142
1/3 <x x <1

Thus the solutions lie in the interval [1/3, 1].
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