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𝑎𝑛 = 𝑎 ∙ 𝑎 ∙ … ∙ 𝑎 ∙ 𝑎 a1 = a

a ≠ 0:  a0 = 1 ∙ a0 = 1

34 = 3 ⋅ 3 ⋅ 3 ⋅ 3

x3 = x ⋅ x ⋅ x 

70 = 1

3a4 + 4a4– 5a3 + 8a3 = 7a4 + 3a3 
6xy2– 1y2 + 10xy2 + 5y2– 3x2 = 16xy2 + 4y2– 3x2

(1) 

am ∙ an = am+n a ϵ ℝ  m, n  

(2) 

am: an =
am

an = am−n a ϵ ℝ m, n  

(3) 

(am)n = am∙n a ϵ ℝ m, n  

23 ⋅ 24 = 26 27: 24 =
27

24 = 23 (23)5 = 215 

x5 ⋅ x6 = x11 a9: a6 =
a9

a6 = a3 (x2)8 = x16

(4) (a ∙ b)n = an ∙ an a, b ϵ ℝ n  

(5) (a: b)n = (
a

b
)

n

=  
an

bn 𝑎 𝜖 ℝ 𝑏 𝜖 ℝ ∖ {0} n  

(3 ⋅ 2)4 = 34 ⋅ 24 (3: 2)4 = (
3

2
)

4

=
34

24 

 (x ⋅ y)3 = x3 ⋅ y3   (s: r)5 = (
s

r
)

5

=
s5

r5
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a ϵ ℝ ∖ {0} n  a−n =  
1

an

4–3 =
1

43  x–2 =
1

x2                                           4 ⋅ a–5 =
4

a5

𝑎, 𝑏𝜖ℝ ∖ {0}   

(1) am ∙ an = am+n 2–3 ⋅ 25 = 22;  x–3 ⋅ x6 = x3

(2) am: an =
am

an = am−n 23: 27 =
23

27 = 2–4 =
1

24 ;  x–2: x–7 = x5

(3) (am)n = am∙n (2–3)4 = 2–12 =
1

212
;    (x–4)–5 = x20

(4) (a ∙ b)n = an ∙ an (3 ⋅ 4)–2 = 3–2 ⋅ 4–2 =
1

32⋅42
;  (x ⋅ y)–4 = x–4 ⋅ y–4 =

1

x4⋅y4

(5) (a: b)n = (
a

b
)

n

=  
an

bn (3: 2)–4 =
3–4

2–4 =
24

34 ;  (x: y)–2 =
x–2

y–2 =
y2

x2

  ∖ {0; 1} a, b ϵ ℝ0
+

√a
n

= b ↔ bn = a

√Radikant
Wurzelexponent

= Wurzelwert

√1024
5

= 4 ⟺  45 = 1024

  m ∈ ℤ a ϵ ℝ0
+ 

( √a
n

)
n

= a ( √a
n

)
m

=  √amn
 x ∙ √am 

n
∓ y ∙ √am n

= (x ∓ y) ∙ √am 
n

(√9)
2

= 9 (√6
4

)
3

= √634
12 ⋅ √423

– 8 ⋅ √423
= 4 ⋅ √423

 

(√x
4

)
5

= x (√x
5

)
2

= √x25
4 ⋅ √x35

+ 6 ⋅ √x35
= 10 ⋅ √x35

  a ϵ ℝ0
+ 

√a
n

 ∙ √a
m

=  √an+mn∙m √a
n

√a
m = √an−mn∙m √ √a

mn
= √ √a

nm
= √a

m∙n

√2
3

⋅ √2
4

= √2712 √2
3

√2
5 = √2215 √√21

43
= √√21

34
= √21

12

√x
5

⋅ √x
3

= √x815 √x
3

√x
9 = √x627 √√x

65
= √√x

56
= √x

30

  𝑎 𝜖 ℝ+

√a ∙ b
n

= √a
n

 ∙ √b 
n

√
a

b
 

n
=

√a
n

√b
n

√3 ⋅ 4
4

= √3
4

⋅ √4
4

√
6

18

5
=

√6
5

√18
5  

√x ⋅ y5 = √x
5

⋅ √y5
√

x

y

9
=

√x
9

√y9
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a ϵ ℝ0
+ m ∈ ℤ   a

m

n =   √am 
n

9
4
5 = √945

   

 x
2
7 = √x27

   

y
5
2 = √y5

a, b ϵ ℝ+  ℚ

(9)      am ∙ an = am+n 2
3

2 ⋅ 2
1

2 = 22 

x
1

4 ⋅ x2 = x
9

4

(10)      am: an =
am

an = am−n  94: 9
7

2 =
94

9
7
2

= 9
1

2 = √9 = 3 

 x2: x3 =
x2

x3 = x–1 =
1

x

(11)      (am)n = am∙n (52)
3

4 = 5
6

4 = 5
3

2  

 (y
2

3)
6

= y4

(12)      (a ∙ b)n = an ∙ an (5 ⋅ 6)
3

2 = 5
3

2 ⋅ 6
3

2 

  (r ⋅ s)
4

5 = r
4

5 ⋅ s
4

5

(13)      (a: b)n = (
a

b
)

n

=  
an

bn
(2: 3)

1

4 = (
2

3
)

1

4
=

2
1
4

3
1
4

=
√2
4

√3
4  

(y: z)
2

5 = (
y

z
)

2

5
=

y
2
5

z
2
5

a, b ϵ ℝ+ a, b ϵ ℝ
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