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Theorem 5:  If 𝑥 ≠ 0, then 
𝑥𝑚

𝑥𝑛
= {

𝑥𝑚−𝑛  when 𝑚 > 𝑛
1          when 𝑚 = 𝑛 

1

𝑥𝑛−𝑚
 when 𝑚 < 𝑛

   . 

 

Proof:  When 𝑚 > 𝑛, 
𝑥𝑚

𝑥𝑛
=
𝑥𝑚+𝑛−𝑛

𝑥𝑛
=
𝑥𝑛+𝑚−𝑛

𝑥𝑛
=⏞
T1

𝑥𝑛⋅𝑥𝑚−𝑛

𝑥𝑛
= 𝑥𝑚−𝑛. 

When 𝑚 = 𝑛, 
𝑥𝑚

𝑥𝑛
=
𝑥𝑛

𝑥𝑛
= 1. 

When 𝑚 < 𝑛, 
𝑥𝑚

𝑥𝑛
=

𝑥𝑚

𝑥𝑛+𝑚−𝑚
=

𝑥𝑚

𝑥𝑚+𝑛−𝑚
=⏞
T1

𝑥𝑚

𝑥𝑚⋅𝑥𝑛−𝑚
=

1

𝑥𝑛−𝑚
. 


 

 

Examples:  
𝑎8

𝑎3
= 𝑎8−3 = 𝑎5.  

23

23
= 1.  

𝑎6

𝑎11
=

1

𝑎11−6
=

1

𝑎5
. 

 

 

Theorem 6:  If 𝑦 ≠ 0, then (
𝑥

𝑦
)
𝑛

=
𝑥𝑛

𝑦𝑛
 . 

 

Proof:  (
𝑥

𝑦
)
𝑛

=⏞
D1

𝑥

𝑦
⋅
𝑥

𝑦
⋯

𝑥

𝑦

⏞    
𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑠

=
𝑥⋅𝑥⋯𝑥⏞    
𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑠

𝑦⋅𝑦⋯𝑦⏟    
𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑠

=⏞
D1

𝑥𝑛

𝑦𝑛
 . 


 

 

Examples:  (
2

3
)
4

=
24

34
=

16

81
 .  (

𝑥

𝑦
)
5

=
𝑥5

𝑦5
 . 

  



Theorem 7:  If 𝑦 ≠ 0, then (
𝑥𝑚

𝑦𝑛
)
𝑘

=
𝑥𝑚𝑘

𝑦𝑛𝑘
 . 

 

Proof:  (
𝑥𝑚

𝑦𝑛
)
𝑘

= (
(𝑥𝑚)

(𝑦𝑛)
)
𝑘

=⏞
T6

(𝑥𝑚)𝑘

(𝑦𝑛)𝑘
=⏞
T2

𝑥𝑚𝑘

𝑦𝑛𝑘
 . 


 

 

Examples:  (
25

31
)
4

=
25⋅4

31⋅4
=
220

34
 .  (

𝑥2

𝑦3
)
5

=
𝑥2⋅5

𝑦3⋅5
=

𝑥10

𝑦15
 . 

 

 

Theorem 8:  If 𝑦 ≠ 0, and 𝑧 ≠ 0, then (
𝑤𝑚𝑥𝑛

𝑦𝑝𝑧𝑞
)
𝑘

=
𝑤𝑚𝑘𝑥𝑛𝑘

𝑦𝑝𝑘𝑧𝑞𝑘
 . 

 

Proof:  (
𝑤𝑚𝑥𝑛

𝑦𝑝𝑧𝑞
)
𝑘

=⏞
T6

(𝑤𝑚𝑥𝑛)𝑘

(𝑦𝑝𝑧𝑞)𝑘
=⏞
T4

𝑤𝑚𝑘𝑥𝑛𝑘

𝑦𝑝𝑘𝑧𝑞𝑘
 . 


 

 

Examples:  (
2352

7339
)
4

=
23⋅452⋅4

73⋅439⋅4
=

21258

712336
 .  (

𝑤105𝑥1

𝑦5𝑧2
)
5

=
𝑤105⋅5𝑥1⋅5

𝑦5⋅5𝑧2⋅5
=
𝑤525𝑥5

𝑦25𝑧10
 . 
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