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Abstract 

In order to simplify the calculating process of finding the primitive function of a total differential, this article introduces two 

methods to solve this kind of problems. 
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1. Introduction 

To find the primitive function of a total differential, the method which is frequently used at present is called Special Path 

Method, namely Curve Integral Method [1]. Actually, there are other methods to solve this type of problems, and in some 

situations they are even easier than Special Path Method. Here we will introduce two other methods to find the primitive 

function of a total differential by giving examples [2]. 

 

2. Anti-derivatives method 

The steps of this method are: 
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(5) Find ),(' yx though the formula above, so find function ),( yx  

 

(6) According to step (3), get the primitive function ),( yxu . 

 

Example 1 [1]. Find the primitive function of the total differential  

 

dyyxyedxxyye xx )2cos()2sin( 22  . 

 

Solution. Let function ),( yxu be the primitive function, then  
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0),('  yx  cy  )(  (c is a constant) 
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Example 2 [1]. Find the primitive function of the total differential  

 

dzxyzdyxzydxyzx )2()2()2( 222 
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Solution. Let function ),( yxu be the primitive function, then 
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3. Completing total differential method 
Completing total differential method can be explained as follows: By observing and analyzing the properties of 
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 , find its primitive function directly [3]. 

 

Example 3 [1]. Find the primitive function of the total differential 
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Solution. Due to 
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
is a fraction, and its denominator is 222 zyx  , so 222 zyx  can be 

considered to be a part of the primitive function. 
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Example 4. Find the primitive function of the total differential 
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So the primitive function of 
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4. Conclusion 

According the examples above, there are various methods to find the primitive function of a total differential. With the anti-

derivatives method and completing total differential method, we can solve this kind of problems easily. However what needs 

to be illustrated is that the anti-derivatives method applies to the relatively simple situation to find a primitive function of two 

variables, while the completing total differential method applies to the situation when the primitive function can be found by 

observing. While using the completing total differential method to find the primitive function of a total differential, it can be 

easier with a good proficiency of the four fundamental operations of differential. 
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