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. a is a factor of the numerator, but for you to cancel the

Excellent question. In
B a+c¢

two @’s, @ also would need to be a factor of the denominator (p. 171). So the question is: why isn’t @ a

factor of the denominator? To answer this, let's remember what it means to be a factor.

Refresher course: what's a factor? ‘ Going back to the question ...
The definition of a factor (PP 142-145) says: for a term to be Now that that's clear, look again at the denominator of
a factor of some expression, you need to be able to a
. forato be a factor of the denominator,

multiply that term by something to get the expression. P
For example, 3 is a factor of 21 because 3 - something = 21, a + ¢, you'd need to be able to multiply @ by something

namely: 37 = 21. And 6ais factor of 6@" + 12a because | toget @ + €. Can you? You can search, but the answer is
“no.” That means that @ is nota factor of @ + €. And

that means that the two a's in the fraction don't cancel, for

6a - something = 6a’ + 12a, namely: 5

b6a - (a + 2) = 6a” + 12a ‘E you can cancel only factors (p. 171).
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“foll whether or not the variable a is a factor of the expression:
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A: Another good question, for it brings up a crucial point.
Even though neither @ nor € is a factor of the
denominator, still the whole expression: (a + C) is a factor
of the denominator.
\X/hy? Well, can’t you rewrite the denominator as: 1 - (a + C)?

Since you can, you can view the whole quantity: (a + C) as a factor

of the denominator.

Burn this into your mind: the whole numerator and the
whole denominator are always considered factors of them-
selves. This idea is critical, for as you'll soon see, it allows you to do

a special kind of cancelling.

Name the factor(s) of the numerator and of the dénominator for these
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Well then ... if a
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Yes. Here's how. Simplify:

Steps
1st) Spot numerators or denominators
that are factors of themselves. Put them
in parentheses to show that they're
factors of themselves.

2nd) Cancel.

3rd) Reduce.

A)

Example A

Try reducing these fractions:

"

a)’_‘_il
X+ y
b) —~_Y
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7(p +4q-1)

p+q-1z
6(m - n)
8(m — n)
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A: Alter a moment of study, you're probabiy ready to say this can’t be reduced
" because there are no factors common to the numerator and denominator. And in
that sense, you'd be absolutely right.

However you're now plunging into a “grey area” of algebra.

. a-+ ¢
While many teachers would accept =——as an
a

answer in final form, others would ask you to simplify
it by using a trick.
To understand this trick, you first need to learn
a rule called the split-the-numerator rule.
The next several pages will teach you how this
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The split-the-numerator rule says this: Examples of the
a+b-c+d a b ¢ d split-the-numerator rule
e fot + o

X x"'x x x |m+p-q_m P 49
O, in English: When a fraction’s numerator has two or r r r r
more terms linked by ” +" or " _" signs, you can rewrite \
the fraction by: , x' — 2y + _z_ — L - _2_1 ,l
3q 3q 3q 39

a) spliting the numerator into a series of numerators,
which stands over the denominator, and

Silly example
ape — cow _ ape  cow
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b) hitching the fractions together by placing ” +" or !
signs at the appropriate spots between them. cat cat cat

WPBBI Rowrite using the split-the-numerator rule: L |
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can | use the r

Yes, you can use the

Examples of the split-the-numerator rule

split-the-numerator 2a - b 2a b
rule no matter how complex arb a+b T a+hb
your denominator might
2a + b 2a b

be. What you need to decide,

though, is whether using the rule

makes your answer look more
simple or more complicated‘
Teachers differ on this point.

x(a+b)—x(a+b)+;(;_:—l;)

Silly Example

ape — cow ape cow
Check with your teacher to ¢ d = " d - — " 4
learn his/her preference. cat + dog cat + dog cat + dog
mSplit the numerators of these fractions: M
' a+b x* -9 A+x A+X p-> Pp-2
a < _
) -d ) X+y | 6 +X (P < e (@
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Now | understanc

If you use the split-the- i Steps Example
‘ numerator rule on this | 1st) Use the splitthe-numerator a+e
fraction, the @’s will cancel nice- ll rule (p. 180). " a
ly. Follow the steps to the right. a ¢
“a'a
Simplify:
a+ ¢ ond) Cancel. = a,¢
S A
a
3rd) Reduce. =1+ :
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Try simplifying these fractions with the ‘split-the-numerator rule: ;
X +Y a’+b e X ‘
a ¢ — + e - =
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Good question. And fortunately, the answer is quite simple, for it stems from a
basic fraction rule you learned back in elementary school.

As you recall, when adding fractions with the same denominator, you just add the numerators and keep

the denominator.

2 4 2 + k&
— + 7 = 27 7 Adding numerators, this answer will be: 7

7
What's important is that thanks to the symmetric property (p. 10),

you can flip the first statement around, to get:

2 +4 2 4
.

For example:

7 7 7
But if you just ponder this last statement for a
moment, you'll see that it uses the same idea
as the splitthe-numerator rule. In other words,
the split-the-numerator rule is simply the algebraic
version of a rule you already learned — way back

in elementary school.







