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Abstract 

      In this paper it is an attempt to derive some combination formulas using the ideas of 

subfactorial 

      Using this concept I have derived and proved the results of combination which and been 

already proved. 
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Introduction 

      The idea of this journal was highlighted on solving a mathematical puzzle where I firstly 

came to know about the notation subfactorial.  I already derived the properties of 

permutation and in this paper I decided to solve the properties of combination using 

subfactorial. Here in this paper I solved the properties of combinations 

Definition of subfactorial 

!n is the number of dearrangement of n objects. That is  the number of permutation of n 

objects in order that no object stands in its original position 

Relation between factorial and subfactorial 

n!=!(n+1) 

we know that  

𝑛! =     1                    𝑛 = 0 

     =     𝑛(𝑛 − 1)!    𝑛 > 0 

!𝑛 =     1                               𝑛 = 0 

     =     (𝑛 − 1)(𝑛 − 1)!    𝑛 > 0 
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Result 1 

!(n+1)= n !n 

!n=(n-1)!(n-1) 

=(n-1)(n-2)(n-3)!(n-3) 

Example: 

!5=4!4 

    =4*3!3 

    =4*3*2!2 

   =4*3*2*1!1 

   =4*3*2*1*1 

   =24 

Result 2 

𝒏𝒄𝒓 =
! (𝒏 + 𝟏)

! (𝒏 − 𝒓 + 𝟏)! (𝒓 + 𝟏)
 

Result 3 

n𝑐0 = 1 

Proof: 

n𝑐0 =
!(𝑛+1)

!(𝑛−0+1)!(0+1)
 

 =
!(𝑛+1)

!(𝑛+1)!1
 

 =1 

Example  

5𝑐0 =
!(6)

!(6)!(0+1)
 

 =
1

!1
 

 =1 

Result 4 

𝑛𝑐𝑛 = 1 

Proof: 

http://www.jetir.org/


© 2018 JETIR  December 2018, Volume 5, Issue 12                               www.jetir.org  (ISSN-2349-5162) 

 

JETIR1812392 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 647 

 

𝑛𝑐𝑛 =
! (𝑛 + 1)

! (𝑛 − 𝑛 + 1)! (𝑛 + 1)
 

 =
!(𝑛+1)

!(1)!(𝑛+1)
 

 =1 

Example 

5𝑐5 =
! (5 + 1)

! (5 − 5 + 1)! (5 + 1)
 

 =
!6

!1!6
 

 =1 

Result 5 

𝑛𝑐𝑟 =
𝑛𝑝𝑟

! (𝑟 + 1)
 

Proof: 

𝑛𝑐𝑟 =
! (𝑛 + 1)

! (𝑛 − 𝑟 + 1)! (𝑟 + 1)
 

 =
!(𝑛+1)

!(𝑛−𝑟+1)
∗

1

!(𝑟+1)
 

 =
𝑛𝑝𝑟

!(𝑟+1)
 

Example: 

5𝑐3 =
! (5 + 1)

! (5 − 3 + 1)! (3 + 1)
 

 =
!6

!3!4
 

 =
!6

!3
∗

1

!4
 

 = 
5𝑝3

!(3+1)
 

Result 6 

𝑛𝑐𝑟 + 𝑛𝑐𝑟−1 = (𝑛 + 1)𝑐𝑟 

Proof: 

𝑛𝑐𝑟 + 𝑛𝑐𝑟−1 =
! (𝑛 + 1)

! (𝑛 − 𝑟 + 1)! (𝑟 + 1)
+

! (𝑛 + 1)

! (𝑛 − 𝑟 + 1 + 1)! (𝑟 − 1 + 1)
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  =! (𝑛 + 1) [
1

!(𝑛−𝑟+1)!(𝑟+1)
+

1

(𝑛−𝑟+1)!(𝑛−𝑟+1)!(𝑟)
] 

= !(n+1)[
1

!(𝑛−𝑟+1)𝑟!(𝑟)
+

1

(𝑛−𝑟+1)!(𝑛−𝑟+1)!(𝑟)
] 

 =       !(n+1)
𝑛−𝑟+1+𝑟

(𝑛−𝑟+1)!(𝑛−𝑟+1)𝑟!(𝑟)
 

 = !(n+1)
𝑛+1

(𝑛−𝑟+1)!(𝑛−𝑟+1)𝑟!(𝑟)
 

 = 
!(𝑛+2)

!(𝑛−𝑟+2)!(𝑟+1)
 

 = n+1𝑐𝑟 

Result 7 

𝑛𝑐𝑟 =
𝑛

𝑟
(𝑛 − 1)𝑐𝑟−1 

Proof: 

𝑛

𝑟
(𝑛 − 1)𝑐𝑟−1 =

𝑛

𝑟

! (𝑛 − 1 + 1)

! (𝑛 − 1 − 𝑟 + 1 + 1)! (𝑟 − 1 + 1)
 

  =
𝑛

𝑟

!(𝑛)

!(𝑛−𝑟+1)!(𝑟)
 

  =
!(𝑛+1)

!(𝑛−𝑟+1)!(𝑟+1)
 

  = n𝑐𝑟 

Result 8 

𝑛𝑐𝑟 =
𝑛(𝑛 − 1)

𝑟(𝑟 − 1)
(𝑛 − 2)𝑐𝑟−2 

Proof: 

𝑛(𝑛 − 1)

𝑟(𝑟 − 1)
(𝑛 − 2)𝑐𝑟−2 =

𝑛(𝑛 − 1)

𝑟(𝑟 − 1)

! (𝑛 − 2 + 1)

! (𝑛 − 2 − 𝑟 + 2 + 1)! (𝑟 − 2 + 1)
 

   =
𝑛(𝑛−1)

𝑟(𝑟−1)

!(𝑛−1)

!(𝑛−𝑟+1)!(𝑟−1)
 

   = 
𝑛!𝑛

𝑟!𝑟!(𝑛−𝑟+1)
 

   = 
!(𝑛+1)

!(𝑛−𝑟+1)!(𝑟+1)
 

   = n𝑐𝑟 

Conclusion 
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     In this paper I have derived some properties of combination using the idea called 

subfactorial. And in future I decided to solve few more formulas using this fact  subfactorial 
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