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Positive integer exponents

If a is a real number and m is a positive integer, then am is

de�ned to be the product of m copies of a:

am = a · a · . . . · a︸ ︷︷ ︸
m

.

Example

34 = 3 · 3 · 3 · 3 = 81.(
1
3

)3
= 1

3 · 1
3 · 1

3 = 1
27 .

(a− b)2 = (a− b) · (a− b) = a · a− a · b− b · a+ b · b =
a2 − 2ab+ b2.
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Let a, b be any numbers and m,n two positive integers.

am · an= a · . . . · a︸ ︷︷ ︸
m

· a · . . . · a︸ ︷︷ ︸
n

= a · . . . · a︸ ︷︷ ︸
m+n

= am+n;

(am)n =am · . . . · am︸ ︷︷ ︸
n

=a · . . . · a︸ ︷︷ ︸
m

· . . . · a · . . . · a︸ ︷︷ ︸
m︸ ︷︷ ︸

n

=amn;

(ab)m =ab · . . . · ab︸ ︷︷ ︸
m

=a · . . . · a︸ ︷︷ ︸
m

· b · . . . · b︸ ︷︷ ︸
m

=ambm (in the

last equality we have used that ab = ba and that the

order in which the multiplications are performed does

not change the product).
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Negative integer exponents

Let a be a number and m a positive integer. Notice that

am = am+0 = am · a0, equivalently, am(a0 − 1) = 0. If a ̸= 0,
then we must have (de�ne) a0 = 1.

Remark

The expression 00 is unde�ned.

As ama−m = am−m = a0 = 1, we get a−m = 1
am .

Example

23−1 = 1
23 ;

5−3 = 1
53

= 1
125 .
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Roots

Let a be a number and m a positive integer. Notice that

(a
1
m )m = a

1
m
·m = a1 = a, so we must have (de�ne)

a
1
m = m

√
a.

In other words, m
√
• and (•)m are inverse functions.

Remark

Notice that the equation xm = −1 has a single real solution

x = −1 if m is an odd positive integer and no real solutions

if m is an even positive integer.

It follows that m
√
a has domain [0,∞) for even positive

integers m and (−∞,∞) for odd positive integers m.
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Example

27
1
3 =

3
√
27 =

3
√
33 = 3;

(−1)
1
3 = 3

√
−1 = −1;

(−512)
1
12 = 12

√
−512 DNE, since 12 is even and

−512 < 0;

4−
3
2 = 1

(
√
4)3

= 1
23

= 1
8 .
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Properties of exponents

We summarize the properties of exponents.

Let m,n be any

non-negative integers and a, b any numbers, then

1 aman = am+n;

2 (am)n = amn;

3 a−m = 1
am ;

4 am−n = am

an ;

5 a
1
m = m

√
a;

6 ambm = (ab)m;

7 a0 = 1 for any a ̸= 0 and the expression 00 is unde�ned.
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Question

Evaluate 90 · 27−
2
3 .
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