
[T11-05-08-09]
Exponents and Radicals

Exponents

For real number a > 0 and a positive integer n, 

an means  a ÿ a ÿ a ÿ … ÿ aÑ ÜÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖ
n factors of a

à Exponent Laws

Provided that denominators are taken to be nonzero, the laws for exponents (indices or powers) are:

for all real numbers a,b, and positive integers m, n

ì Product rule am ÿ an = am+n

ì Quotient rule: am
ÅÅÅÅÅÅÅÅÅÅ
an

= am-n

ì Power rules HamLn = am n

HabLm = am bm

J aÅÅÅÅÅ
b
Nm = am

ÅÅÅÅÅÅÅÅÅÅ
bn

ì Negative exponent a-m =
1

ÅÅÅÅÅÅÅÅÅÅ
am

ì Zero exponent a0 = 1 Ha ∫ 0L
ì Rational exponent a

m
ÅÅÅÅÅÅ
n = Iè!!!!

a
n Mm =

è!!!!!!!
am

n
,  provided the root is a real number.

ü Note:  -an  means -HanL . Distinguish -HanL  from H-aLn .
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nth roots  (radicals)

For a œ Ñ, n œ Ù+ , the number x such that

xn = a

is called the nth  root of a. The nth  root of a is written 
è!!!!

a
n

. Thus, 

xn = aó x =
è!!!!

a
n

.

If n is an even positive integer,

è!!!!!!
ann

= » a » .
If n is an odd positive integer,

è!!!!!!
ann

= a .

à Formulae for nth  roots

ì For real numbers a > 0, b > 0,

[1]
è!!!!

a
n

 
è!!!!

b
n

=
è!!!!!!!

a b
n

[2]
è!!!!

a
n

ÅÅÅÅÅÅÅÅÅÅÅÅè!!!!
b

n = $%%%%%%a
ÅÅÅÅÅ
b

n

ì For real number a > 0, and positive integers m, n,

[3] Iè!!!!
a

n Mm =
è!!!!!!!

amn

ì If n is a positive integer and 0  a  b , then 
è!!!!

a
n


è!!!!

b
n

ì If all indicated roots are real numbers, then

[4]
è!!!!!!!

amn
= Iè!!!!

a
n Mm = a

m
ÅÅÅÅÅÅÅ
n

[T11-05-08-09] Exponents and Radicals.nb (RT)      Page 2


