Review of Polynomial and Rational Inequalities:

To solve a polynomial or rational inequality, just do the following steps:

1. Get zero on one side.

2. Create the sign chart for the other side. (If factors can be cancelled out, then do

50.)

3. Read the solution from the sign chart.
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1. (x=5)(x+2) >0
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The solution in interval notation is (5,oo).
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2. X’ +8x’ <0
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3. X' +2x*=3x>0

When the whole class is fighting
over whether the answer is 17 or 18
but you got 157



5. X*+4<4x

6. X>’—4x< -2

LASBERG

“What do you mean, it’s the wrong kind of right?”



Now THAT
would bea .
bkeAkﬂmough!
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7. X —4x+5<0 MAKE MHH}}

8. What’s the domain of the function f (x)= X =3x2 427
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The solution in interval notation is (—oo,—l)U[3,oo).
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14. What’s the domain of the function f (x)= \/(X JE);)(X)_ 3) ?



Partial Fraction Decompositions:

Algebraic fractions can be added by finding a common denominator, modifying the

original numerators, and then combining them.

1, 2 x+2 2(x—-1)
x—1 x+2 (x-1)(x+2) (x-1)(x+2)
_ X+ 2 N 2X—2
(x-1)(x+2) (x-1)(x+2)
Ix What is Beethoven
- (x—1)(x+2) doing now?

De-composing.

A partial fraction decomposition is a reversal of this process.

Start with an algebraic fraction like 3 , and determine the algebraic
(x—1)(x+2)
. 3X . . 1 2
fractions whose sum would be . In this case it’s +

(x=1)(x+2) Xx—1 X+2



———=, and you’ll try to write it as

p(x)
— 2 =f(x)+ f(X)+ -+ f (X).
TR ARARAGARRLT

The process begins by forming a guess for the decomposition that contains

parameters(variables) whose values are to be determined.

The values of the parameters can be determined by plugging in values of X,

matching up coefficients, or a combination of the two.

When the values of the parameters are plugged into the guess, the partial fraction

decomposition will be complete.



Assuming that the degree of q(x) is greater than the degree of p(x),

1. Factor q(x).

2. If (ax+b)" is the highest power of (ax+b) which is a factor of , q(x) then your

guess must include the terms A - A 2+---+Lk.
ax+b (ax+b) (ax+b)

3. If (ax* +bx+c)  is the highest power of (ax’ +bx +¢) which is a factor of , q(x)

then your guess must include the terms

AX+ B, A X+ B, AX+B,

- . + —, where ax* +bx+c isan
ax’ +bx+c  (ax’+bx+c) (ax’ +bx+c)

irreducible quadratic factor, i.e. it doesn’t have real zeros.



Examples:
3X

(x+2)(x—4)

1.

“OK we made it so they had somethlng in common,
added them together, and then the end result
is improper? I mean, I kinda feel like we just
made things worse!

3X A

+ B , SO multiply both sides by the denominator on the left to
(x+2)(x— 4) X+2 x-—4

get

3x=A(x—4)+B(x+2)

Method#1: Expand the right side, collect like terms, and equate coefficients and
constants on both sides.

| \ A+B=3
3x:Ax—4A+Bx+28:>3x+0=(A+B)x+(ZB—4A),so .
| 2B—4A=0

Solving the system leads to A=1,B=2.



Method#2: Pick numerical values for x that make it easy to determine the values of
A and B.

Let x =4 to get the equation 12=6B = B =2, and let x=-2 to get the
equation -6=-6A= A=1.

Either method leads to a partial fraction decomposition of

3X 1 N 2
(x+2)(x—4) x+2 x-4

WHAT 19 A FIFTH
PART OF A FooT <




| strongly dislike math,

but am partial to fractions.

X
X2 4+2X—3
X A B

{X*+2x—=3=(x+3)(x-1)}

(x+3)(x-1) “x+3 x_1:>XZA(X—1)+ B(x+3)
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1

(X +1)

(X +1)

A Bx+C
==
X x+1

HOW COME WE RIDE
A BUS TO SCHOOL?

1=A(X +1)+x(Bx+C)

WHY DON'T THEY HAUL US
THERE IN A TRUCK ..THEN
DUMP US IN THE BACK WITH
THE REST OF THE TRASH?

STILL HAVING TROUBLE
WITH FRACTIONS, HUH ?




1 THINK I'LL 6ET ON IT, HAVING TROUBLE WITH Yy
AND 60 TO ANOTHER STATE, FRACTIONS AGAIN, HUH?

IS THAT THE NO,ITS g
SCHOOL BUS J( A REGULAR |
COMING? BUS.. 4

ANP LIVE IN THE WOOPS
ANP EAT BERRIES!

Snsoxn, ke

X+1
X (x-2)
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X—+1—5+E2+L:>x+1:Ax(x—2)+ B(x—2)+Cx’
X

xz(x—2)_x X —2




X+4
X (X +4)

= X+4=Ax(X"+4)+B(X +4)+x’(Cx+D)

X' (X +4)

2

X+4 _5+E Cx+D
X X X' +4



| don’t celebrate Valentine’s Day on 2/14.

X +2X+3

6.
(X +4)

X*+2Xx+3 Ax+B Cx+D |
> — + > :>X2+2X+3:(AX+ B)(X2+4)+CX+D I celebrate on 1/7 because | know
(X2 + 4) X2 + 4 (X2 + 4) how to simplify fractions.



(This is Jan. |[ Really, Tom..)
My More like
| better half. J|_two-thirds.
N
X’ +X -3 e
. {Divide first.}
X*+3x—4
X

X' +3x—4) X+X -3
—(x* +3x* —4x)
—2X*+4x -3




NOT ALL MATH PUNS

ARE TERRIBLE

8. Find the exact value of the following sum of 999,999 terms:

1 1 1 1
t——t—— -t
1.2 2.3 34 999,999-1,000,000

A general term in the sum looks like , 50 let’s do a partial fraction

X(x+1)
decomposition of it.
1 A B

=—+—=1=A 1)+ B
x(x+1) x+x+1:> (x+1)+ BX
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9. Find the exact value of the following sum of 999,998 terms: | '. “ S|

1.2.3 2.3.4 3.4.5 999,998-999,999-1,000,000 <=

"You'll find that math gets easier as you learn
how to use a calculator.”

A general term in the sum looks like 2 , and if you do a partial fraction
X(X+1)(x+2)

decomposition, you’ll get

2 1 2 1 (1 1 j ( 1 1 j
x(x+1)(x+2) X X+1 x+2 (x x+1 X+1 X+2
So

2 2 2 . 2
1.2.3 2.3:4 345 999,998-999,999-1,000,000

=[(1-2)+ (3 =)+ (- 1)+ + (= —w) |- [
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) t (% - %) +eeet (9991,999 - 1,003,000 ):I




