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Abstract:  This is a finite series which is the sum of first „n‟ natural numbers multiplied by their own respective 

factorials. The series has been derived from HCR‟s Rank formula which was proposed by the author. It is 

extremely useful in case studies & computations. Although HCR‟s Series is different from the Arithmetic, 

Geometric, Harmonic & Taylor‟s Series of simple functions, it is the expansion of factorial of any natural 

number in form of discrete summation thus it is also named as HCR‟s divergence series. 

 

I. Derivation of HCR‟s Series: 
Let there be (   ) articles which are non-repetitive & have a pre-defined linear sequence 

according to their priority as follows 

                                                                

In this case the total number of all possible linear arrangements obtained by permuting all these (   ) articles 

together is given as follows 

   (   )    (   )  (   )                   (   )  
If all these linear arrangements obtained are arranged in the correct order according to the same priority then the 

last linear permutation in the arrangements will be as follows 

                                     

Since, all    (   )  permutations are arranged in correct order then the rank (position) of the last linear 

permutation must be equal to the total number of the linear permutations  

Now, rank of last linear permutation (using HCR‟s Rank Formula discovered by the author) is given as 

follows  
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Where                                                 

                                                                                

                                                                                    

                                                              
But all the articles are non-repetitive (dissimilar) hence 

                                          

  (   )                                                            

 

Now, let‟s find the values of parameters F & P corresponding to each of (   ) articles, using Method of 

Cancellation as follows 

According to last linear permutation                                       starting from the left, 

the first article is      Hence, select & label (*) this article in the pre-defined linear sequence of articles as 

follows 

                                                                 
Now,                                                                          

                                                                       
Now, remove (cancel) this article      (labelled by (*)), now linear sequence of remaining articles is as follows 

                                                          

According to last linear permutation                                                             
   Hence, select & label (*) this article in the above linear sequence of articles as follows 

  

                                                           
Now,                                                                          
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                                                                  (   )  
Now, remove (cancel) this article    (labelled by (*)), now linear sequence of remaining articles is as follows 

                                                      

According to last linear permutation                                                             
     Hence, select & label (*) this article in the above linear sequence of articles as follows 

  

                                                       
Now,                                                                            

                                                                    (   )  
Now, remove (cancel) this article      (labelled by (*)), make new sequence then select & label next article in 

the new sequence to find its parametric values           

Repeat this process until reaches last article    of the last permutation                              

for which                  thus we find parametric values of all (   ) articles as follows 
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Now on setting the values of all the parameters as follows, we get 

⇒ (   )       (   )  (   )  (   )  (   )  (   )  (   )             
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Using discrete summation, we have 

⇒ (   )  ∑[    ]
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 (   )                                                  ( ) 

 

II. Verification of HCR‟s Series: Using „Mathematical Induction‟ 
On setting     in the expression (1), we get 

∑[    ]

   

   

 (   )    

⇒                         
The above expression (1) is true for                                                                        …………………… (I) 

Let‟s assume that the expression (1) is true for     then we have 

∑[    ]

   

   

 (   )    

Or 

                             (   )  (   )       (   )    

                   ………………… (II) 

Now, on setting       in the expression (1), we get 

∑ [    ]

     

   

 ((   )   )    (   )    

⇒                                     (   )  (   )      
 (   )  (   )  (   )    (   )  (   )    

⇒                                (   )  (   )      
 (   )  (   )    (   )  (   )  (       )  (   )    

⇒                              (   )  (   )       (   )    

The above result is true from the expression (II), now we find that 
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The expression (1) is true for n = 1 & n = k+1 if it is true for n = k, thus by mathematical induction 

The expression (1) is true for all the positive integers (or natural numbers), hence we get 

∑[    ]

   

   

 (   )                 

The above series is called as “HCR‟s Series” of first „n‟ natural numbers (positive integers).  

 

III. Expansion of Factorial of any Natural Number „n‟ 
On setting,                           , we have 

∑ [    ]
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⇒       ∑ [    ]

     

   

                                    ( )  

Above series is the expansion of any natural number, which can be used in computation & simulation 

 

IV. Conclusion: 
Thus, the series is an invention on the factorials of first „n‟ natural numbers. The series sums up the 

finite terms that are similar to the arithmetic, geometric & harmonic series. Moreover it is an expansion of the 

factorial of any natural number. This can be used in computations & simulations to contract a series in to a 

single value (factorial) and to expand the factorial of any natural number depending on the type of problems of 

computations & simulations. It can be extremely in case studies & other academic purposes. 
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