Honors Algebra 3-4, PS (dayl) Notes — Interval notation, Solving Inequalities

Propertles of mequafmes / Solving Imear inequalities:
* Transitive: a<b andb<c => a<c example: Z ey § Y |2 =52 Bt

* Addition: a<b andc<d => a+¢ < b+d example: 2«3
: 4o Mo 77
* Addition of constani: a<b => a+c<b+¢ example: &= /o

2<Y wp 241« Y4 (35D
* Multiplying by a constant: forc> 0, a <b=> ac < be examples: eV e A L

c<O,a<b=>acs>bc — el X}“z
Maln thmg to remember: if you multlply or divide by a negative number, you need to switch the sign. =

' So!vmg lmearmequaht:es perform algebralc operations, but keep in mind:

= If multiplying or dividing, switch direction of inequality. {(o
e For double inequalities; perform operations on all 3 terms. fb,’{,f _
" Examples: Solve bx — 7 > 3x + 9. o . Solve: -3<6x—1<3 o En ~&x
% >3x- 4/4 : :
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“Interval notation:
‘ 'Eguation form interval notation old number line book number line
Examples: x=5 ES" , wo)
X <4 ("‘"ﬁ'@/ ‘#)

-2<x=1 [-__2/ /j

Sketching inequalities with absolute values:
For <think ‘inside’, for > think ‘outside’ )- F o= éf:ﬁs‘f“ama 'Il‘hm Jome. erdp‘n"

Examples:
lxl <2 lx] > 2
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Solving inequalities with absolute values - Use different methods to solve > and < cases:

For < case, make a double inequality: Ix—3| <2

—2&X-3< 2
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Far > case, make two separate inequalities: lx+ 2] > 4
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Honors Algebra 3-4, PS5 (day2) Notes — Solvmg polynomlal and rational lnequalltles

¥

Solvmg polynomial mequa[ltles means finding all the x values that make the equaiaty true

Graphically:
Solve: x? ~2x—3 <0

From the plot, it is clear that the express:on |s
negative for x between -1 and 3.

These x-values, -1 and 3 are called' o
‘critical numbers’, They represent where the
expression changes sign. - s

'Procedure for solving polynomial mequalltles
1. "Make right side zero. :
- » 2. Factor left side to find critical numbers and arrange them in ascending order.
3. Make a table that divides alf possible x-values into intervals, dividing at the critical numbers.
-4, For each interval, choose a test x-value.
5. Plug in the test x-value to determine if the left side is + or -.
"Find'the intervals that give the desired outcome and write in interval notation.

Examp!e (sarne as above) Solve: x2~2x—3<0

Y 2”5 3@; © Interval Test Test Result
Cﬁm3xm"”( 7““5@ x-value
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Ancther example: Solve: 2x% 4+ 5x = 12
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,;;:-'- = Solving rational inequalities: Procedure for solving is similar to polynomials, but with a couple of extra
considerations. Rational inequalities are those that contain at least one fractional expression, for

x+12
: >
example 23

e,

Procedure for solving rational inequalities:
1. Make right side zero.
2. Make left side a single fraction (common denominator.)
3. Critical numbers are the x-values that make either numerator or denominator zero.
(rest of procedure is the same as polynomiat procedure). ..

4. Make a table that divides all possible x-values into intervals, dividing at the critical numbers.
5. For each interval, choose a test x-value.
6. Plug in the test x-value to determine if the left side is + or -:
7. Find the intervals that give the desired outcome and wiite in interval notation.
Example: Solve: f:fzz >3
Interval Test Test Result
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