Rational Expressions )

Polynomials have an arithmetic that is similar to the arithmetic of

ordinary integers. In both systems, you can add, subtract, multiply,

and divide, and these operations obey the same basic rules. You also have

long division in both systems. You can use these facts to show that

you can factor anything (into primes for an integer and into irreducibles -t

for a polynomial) in exactly one way. There may be more than

. L . one way to carry out the
Factoring polynomials is useful when you want to solve polynomial Tl [ .

equations. Factoring integers is useful when you want to do arithmetic with will only be one final
fractions. That is, when you want to simplify a fraction and when you want result.
to add two fractions.

For You to Do
S . .o 25,725
1. Just for old-time’s sake, simplify g5z . \

; 18 5
2. Find the sum a9 t o1-

Because polynomials have an arithmetic (the basic rules of algebra) that is
so much like the arithmetic of Z, you can do arithmetic with fractions
of polynomials.

Problem Simplify ¥° 5% + 6

x2 -9
Solution

x2-5x+6 _ x—3)x—2)
Z_9 (@x—3)x +3)
_ x—8x—2)
(x—3J(x + 3)

_ =2

T x+3)

Notice that this expression is equivalent to the original everywhere except
at x = 3. At x = 3, the original rational expression was undefined, but this
new expression is equal to % at x = 3. j

When you get your
ear pierced, your ear
remains the same
everywhere except at
one point.
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For You to Do

3. Simplify ij =1

Problem Write this sum as a single rational expression.

5x + 1 3 2 .
2o Txo1 T xad \—\ab‘tSOfMind
Solution Just as with integers, you need to find a common denominator. Since TR £lsen: © Fene
x2 — 1= (x — 1)(x + 1), all three denominators are factors of x2 — 1. You than one way. If
can use that expression as the denominator. Multiply each fraction by a you are thinking of
form of 1 that makes its denominator x2 — 1. the polynomials as
expressions, you call
5¢+1 , 3 , 2 _ 5¢+1, 3  (x+1) , 2 (=1 fractions like these
x2-1 x-1 x+1 x2 -1 r—1 (x+D r+1l o (x—1D rational expressions. If
_ 5x+1 3x+ 1) 2x - 1) you are thinking of the
2 T2 T2 : :
x= =1 x= =1 x< =1 polynomials as functions,
_ Gx+ 1) +3x+ 1) +2(x—1) you call them rational
x2 -1 functions.
_ 10x +2
x? -1
— 26x+ 1)

x2 -1 /

For You to Do

4. Write this difference as a single rational expression.

10 6
x+ 2 X —2
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Check Your Understanding

1. Simplify each rational expression.

5 15x bxz_yz
" 5x? Tty
xZ_yZ dx2—1
C 5 -
x+ x* =1
e 2x2+x—6 f 3—x—-3x*+x°
T 3x2+4x— 4 T3 —x—3x3+ x*

2x2+x—6
2. Let f(x) = =————
f&) 3x2 +4x — 4

Suppose you define g(x) by the same fraction, except the fraction is in
simplest form. How do the graphs of f(x) and g(x) compare?

3. Write each sum as a single rational expression.

b a
b—a + a—>b

a.

1 1
b-a—aa-n T G-bHo-a

4. Write each sum as a single rational expression.

a 1+ 2x 5—x
T3x -3 x2-5x+4
2 2 1
bx73_x+3_f
1 1 1
Cwa-bb-0  w-oc-a " c-a@-b

5. Take It Further Find numbers A and B such that

1 _ _A . _B
(x—Dx—3) (x -1 (x = 3)

) On Your Own |

6. Simplify each rational expression.

2 4 6
xc—1 x*—1 x° —1
a. 3 b'x2—1 ¢ 3,
8 10
d.x—l e X -1
xt -1 x° -1
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