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Abstract
The content of this paper explains the application of the switch effect of the derivative of |𝑥|, and it is by no means a 
research result on functions with singularities, nor is it a research result on division by zero. This paper has nothing to 
do with research on singularities or division by zero.

1. The Derivative of |x|
This chapter shows the feature of the derivative of  |x|.
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This chapter shows the feature of the derivative of |𝑥𝑥|. 
𝑥𝑥 ∈ 𝑅𝑅. 

Regarding 𝑦𝑦 = 𝑒𝑒∫1
𝑥𝑥 𝑑𝑑𝑑𝑑 = |𝑥𝑥|, the following feature is well known. 

𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑦𝑦 𝑖𝑖𝑖𝑖 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑎𝑎 𝑥𝑥 = 0, 𝑦𝑦(0) 𝑎𝑎𝑎𝑎𝑎𝑎 𝑦𝑦′(0) 𝑒𝑒𝑒𝑒𝑒𝑒ℎ 𝑐𝑐𝑐𝑐𝑐𝑐 ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣. 
𝑦𝑦(𝑥𝑥) = 𝑒𝑒∫1

𝑥𝑥𝑑𝑑𝑑𝑑 = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) = 1

𝑥𝑥 ∙ 𝑒𝑒∫1
𝑥𝑥𝑑𝑑𝑑𝑑 =

|𝑥𝑥|
𝑥𝑥  . 

|𝑥𝑥|
𝑥𝑥 has a switch effect, where its value changes according to the value of 𝑥𝑥 𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓. 

In case 𝑥𝑥 > 0, |𝑥𝑥|
𝑥𝑥 = 1. 

In case 𝑥𝑥 = 0, |𝑥𝑥|
𝑥𝑥 = 0. 

In case 𝑥𝑥 < 0, |𝑥𝑥|
𝑥𝑥 = −1. 

The value of |𝑥𝑥|
𝑥𝑥  at the origin is 0 because it is the value of the slope of the tangent to 𝑦𝑦 =

|𝑥𝑥| 𝑎𝑎𝑎𝑎 𝑡𝑡ℎ𝑒𝑒 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜, which is intuitively visually obvious to humans. The tangent passing 
through the origin coincides with the 𝑥𝑥-axis. 
 

 

 
 
 
 
 
 

FFiigg..  11::  GGrraapphh  ooff  𝒚𝒚 = |𝒙𝒙|.  
  

Therefore, |0|
0 = 0 is the result of the function with switch effect and is not an artificially 

defined value. Of course, generally it is not allowed to place 0 in the denominator of  
a fraction, but nevertheless, for this reason, when the form |0|

0  appears in any formula or 
equation, we can adopt the rule that its value is 0. This rule is defined by the function with 
switch effect, and it is a natural gift rooted in the Napier number ee. 

𝑦𝑦 

𝑥𝑥 

The tangent passing through the origin 
coincides with the 𝑥𝑥-axis. 
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|𝟎𝟎| ∙ undefined − symbol = undefined − symbol ∙

|𝟎𝟎|
|𝟎𝟎| = undefined − symbol . 

  

 can be replaced with the value 1.

That is

2 
 

On the other hand, regarding |𝑥𝑥|,from exponential law, 

𝑒𝑒∫1
𝑥𝑥𝑑𝑑𝑑𝑑 ∙ 𝑒𝑒− ∫1

𝑥𝑥𝑑𝑑𝑑𝑑 =
|𝑥𝑥|
|𝑥𝑥| = 𝑒𝑒0 = 1 , 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑥𝑥 = 0 , 
 
|0|
|0| = 1 . 

Therefore,  |0|
|0| = 1 is a result from exponential law and is not an artificially defined value. It 

is a natural gift rooted in Napier number 𝐞𝐞. Of course, generally it is not allowed to place 
|0| in the denominator of a fraction, but for this reason, when the form |0|

|0| appears in any 
formula or equation, we adopt the rule that its value is 1. This rule is based on exponential 
law, and it is a natural gift rooted in the Napier number 𝐞𝐞. 

 
22．．TThhee  rruulleess  ooff  rreeppllaaccee 

This chapter shows the rules for replacing undefined symbols with numerical values. 
((22..11))  

RRuullee11::  
|𝟎𝟎|
𝟎𝟎 = 𝟎𝟎.  

|0|
0  is an undefined symbol, but when |0|

0  appears in any formula or equation, it is decided that 
the |0|

0 can be replaced with the value 0. 
That is, 

|𝟎𝟎|
𝟎𝟎 ∙ undefined − symbol = undefined − symbol ∙

|𝟎𝟎|
𝟎𝟎 = 𝟎𝟎 . 

((22..22))  
RRuullee22::    

|𝟎𝟎|
|𝟎𝟎| = 𝟏𝟏.  

|0|
|0| is an undefined symbol, but when |0|

|0| appears in any formula or equation, it is decided that 
the |0|

|0| can be replaced with the value 1. 
That is, 

|𝟎𝟎|
|𝟎𝟎| ∙ undefined − symbol = undefined − symbol ∙

|𝟎𝟎|
|𝟎𝟎| = undefined − symbol . 

  3. Applications of the Rules
This chapter shows the applications by using Rule 1 and Rule 2 above.

3.1.
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33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 
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33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

by setting x = 0, 
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33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 
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33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

 is an undefined symbol, but when 
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33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0
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𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 
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𝑖𝑖
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0 ∙
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+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖
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This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

 appears in any formula or equation, it is decided that the 

3 
 

 
33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

 can be replaced with value 0.

3.3.

3 
 

 
33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

by setting x =  0, 
from 3.2,

3 
 

 
33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but the value of 𝑦𝑦(0) is 𝑎𝑎0 . 
 

((33..44))  
𝑥𝑥

|𝑥𝑥| = 1
|𝑥𝑥|
𝑥𝑥

 . 

𝐵𝐵𝐵𝐵 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 , 
from (3.2), 

0
|0| = 1

|0|
0

= 1
0 = 0. 

0
|0|  𝑎𝑎𝑎𝑎𝑎𝑎 1

0 are undefined symbols, but when 0
|0| appears in any formula or equation, it is 

decided that the 0
|0| can be replaced with value 0. 

3.4.

3 
 

 
33．．AApppplliiccaattiioonnss  ooff  tthhee  rruulleess  

This chapter shows the applications by using RRuullee11 and RRuullee22  above. 
((33..11))  

𝑦𝑦(𝑥𝑥) = |𝑥𝑥| . 
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥  .  

𝑦𝑦′(𝑥𝑥)
𝑦𝑦′(𝑥𝑥) =

|𝑥𝑥|
𝑥𝑥 ∙ 𝑥𝑥

|𝑥𝑥| =
|𝑥𝑥|
|𝑥𝑥| ∙ 𝑥𝑥

𝑥𝑥 = 𝑥𝑥
𝑥𝑥 , 

by setting 𝑥𝑥 = 0, 
𝑦𝑦′(0)
𝑦𝑦′(0) =

|0|
0 ∙ 0

|0| =
|0|
|0| ∙ 0

0 = 0
0 = 0 . 

0
0 is an undefined symbol, but when 0

0 appears in any formula or equation, it is decided that 
the 0

0  can be replaced with value 0. 
 

((33..22))  
1
𝑥𝑥 = 1

𝑥𝑥 ∙
|𝑥𝑥|
|𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ |𝑥𝑥| =

|𝑥𝑥|
𝑥𝑥 ∙ 1

|𝑥𝑥| , 
by setting 𝑥𝑥 = 0, 

1
0 = 1

0 ∙
|0|
|0| =

|0|
0 ∙ |0| =

|0|
0 ∙ 1

|0| = 0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1

|0| are undefined symbols, but when 1
0 appears in any formula or equation, it is decided 

that the 1
0 can be replaced with value 0. 

 
((33..33))  

𝑛𝑛 ∈ 𝑁𝑁. 

𝑦𝑦(𝑥𝑥) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
+ 𝑎𝑎0  = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 1𝑥𝑥 )

𝑖𝑖
∙ (

|𝑥𝑥|
|𝑥𝑥|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|𝑥𝑥|
𝑥𝑥 )

𝑖𝑖
∙ ( 1

|𝑥𝑥|)
𝑖𝑖

+ 𝑎𝑎0 , 

by setting 𝑥𝑥 = 0, 

𝑦𝑦(0) = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
( 10 )

𝑖𝑖
∙ (

|0|
|0|)

𝑖𝑖
+ 𝑎𝑎0 = ∑ 𝑎𝑎𝑖𝑖

𝑛𝑛

𝑖𝑖=1
(

|0|
0 )

𝑖𝑖
∙ ( 1

|0|)
𝑖𝑖

+ 𝑎𝑎0 = 𝑎𝑎0 . 
1
0  𝑎𝑎𝑎𝑎𝑎𝑎 1
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