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Abstract: In this paper contains to calculation some combination formulae using the techniques of double factorial. Applying this

concept | have find out and proved the results of combination which had been already calculated.
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1. Introduction Example:
For n=10=2(5)
The properties of combination is already proved using some 10! = 25 5!
technique of factorial and sub factorial. In same concept | =32x120
decided to verify and proved the properties of permutation = 3840
using this double factorial. For n=9=2(5)-1
10!
qll =
i initi 25 5!
2. Basic Definitions 3638500
2.1 Definition of Combination B 9435840

A permutation is an arrangement of all or part of a set of
objects, where the order doesn’t matter.
Computing the number of combination of r objects chosen

from n objects is nC, = —=

r!(n—r)!

2.2 Definition of factorial

Factorial says to multiply all whole numbers from the
chosen number down to 1. The symbol is “! " The formula is
n'=nnh-1)(n-2).....x3x2x1

2.3 Definition of double factorial
The double factorial or semi factorial of a number n(denoted
by n!!') is the product of all the integers from 1 up to n that

have the same parity (odd or even) as n. Formula is

For n is even, then
n'=nn—-2)(n—4) ... X6X4X%X2

For nis odd , then
n'"=nn—2)(n—4) ... X5x3x1

3.1 Useful theorem

For any non negative integer n, then :—l!'= (n— 1) (or)

n!=(n-1!"xn!

Proof
1) Ifnisodd
n!_n(n—l)(n—Z) ...... Xx3x2x1

M nn—2)(n—4)....x5x3x1
=(n—-1m-3).... X4X2
=(n—- 1!

2) If niseven
n!_n(n—l)(n—Z) ...... Xx3x2x1

M nn—2)(n—4)....X6x4x2
=(m-1m-3).... Xx3x1
= (-1

Combining this cases for any non negative integer n

n!

—=({m-1D
n!!
Example: <nl=(mn-1!"xn!
10=10Xx8x6Xx4x%2
= 3840 Example
IM=9x7x5x%x3x1 Forn=16
= 945 n! = 6!
Note : As (n!)! and not n!! =6X5%x4x3x2x1
=720

3. Relation between factorial and double

factorial

(n =1 x n!! =51 x 6!!
=5X3X1X6Xx4x2

=720
For even n=2x, x= 0 then Result 1
n!! = 2% x!
O'=1and (-D!'=1
For odd n=2x-1, x= 1 then and (~1)
|
il = (2x)! Proof
2% x! w.ktn!l = 2*x!

Volume 7 Issue 12, December 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20193805

10.21275/ART20193805

1183



International Journal of Science and Research (1JSR)

ISSN: 2319-7064

Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

ol =2°0! Result 6

=1 nC. = nC,thenr=porr+p=n

Result 2 Proof:

n!! = n(n — 2)!! c ni! ¥ (n— 1} .
m+D=m+ D@ -1 T i x -l —r— 1! xm—o)! —@

n!! x (o — 1)1

. = 2
%’ljainlz'i " " P x (- DI —p- DI x m—pt —)
— 6 x4 %2l Equating (1) and (2)

— 6% 4x? rll = p!l'then r=p or r+p=n
=48 Example:
1 I
Result 3 6C, = R OL
n!! X (n— 1) 1 x (50! x (D!
S X G —DIm—r—DlI x(n =0l _bx4x2
4x2
. =6
Proof: ol . 61 x (5)!
nC, = -0 ST x (D@ x (0)!
Since, n! = (n — 1)!! x n!! _bx4x2
Therefore, __4x2
) n!l x (n— 1)! =6
n =
Tl x—-D!m-r—D! X (m-r)! Result 7
np,
Example: nC, =—
511 x 41 '
5C2 =
210 x (DN x 3)! Proof:
_5X3x1x4x2 c n!! X (n—1)!
T T 2x1x2x3 e I xr—DIltn—r— D! x (n—n)!
=10 _ r
Tl x (r—1)!
Result 4 _ hp
nCy, =nC, =1 ol
Proof: Example:
n!! X (n— ! 6!l x 5!
N X G— DI —r=DI x( =0 o = S a2 x 3l
n!l X (n— 1! _6x4x2x5x3
nCy = T 3x2x2x3
. 0l X (=D (n— DI x (n)!! PSS
e - n!! X (n— 1! 6l X 5li
"Tnll x (n— DD x (0)! 6p3/3! = oy~ =y /3!
=1 _ 6Xx4x2x5x3x1
Result 5 — 120/62 x3x1
nC; =n =20
Proof:
e = n!! X (n— 1) Result 8
P71 x ) (n—2)!" x (n— D! nC, +nC,_; = (n+ 1)C,
B n(n — 2)!
1 x (0)! (n = 2)!! Proof:
=n w.k.t
(n+ 1)C,
Example (n+ DI x (n)!
6!l x (5)N T T T T —@
6C. = - - M xr-D'nh-r+DD! X(n-n!
L7 x G (o) x (4)n LHS=nC; + nC,_,
_6X4x2
T 4x2
=6

Volume 7 Issue 12, December 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20193805 10.21275/ART20193805 1184



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

B n!! X (n—1)!

Tl x-DIm-r—D! x(n—ro)!!
n!! X (n— 1!

P I xG—Dlth—r+ DI x(m =01

_ (n+ Dn! X (n— 1!
T+ XxT-DI(n—r—1D! x (-1
(n+ Dn!! X (n—1!
+ +Dr-2)'xT-—D'm—-r+ D! x (n—r)!!

n!! X (n+ D!

1
[r!! X(mn—r—1)!

]

n!! X (n+ 1!

T+ DXE-—DIX@—Dl
1

t el xtm—r+ D

T+ DX - DIX@- D!

_nll X m+DI'm—r—-D!(r—-2)"

m-r+Dm-r—-DNe-2)"+rc-2)'(n—r—1!
' Xx(n—r—1! ]

r—2! x(n—r+ 1!

(n—r+1) +r

m+DXT-DIX (n—r)!!

n! x(m+D!'(n+1)

T+ DXxC-DIXxMm-—0lrl(n—r+ DI
(n+ D' x (M)

T XT-DIm—r+ DI X[ -n)l

= (n+ 1)C, (by (1))

Example:
nC. + nC,_; = (n + 1)C,

Where n=5, r=2

LHS:SCZ + 5(:1

B 51 % (4)N 51 % (4)N

T2 x (U x (21 T 11 x (DU x ()
_4x2x5x3 4x2x5x%x3

3xX2x%2 3IxX4x%2
=10+5=15
RES = 60, = 61l x (5)I

T T2 x (@ x )
_6x4x2x5x3
T 4x2x%x2x3
=15
Result 9

nCy + nC; + nCy + -+ nC, = 2"

|

|

M xXmh—-r—D!T-2)! Xx(n—r+ D!

= Zn

Since using binomial formula
n(n—1)
—' a

(a+b)" =a" + na"~1p! + n—2H2 4 ... 4 po

We observe this a=1, b=1

Result 10
nCy +nC; +nCy + -+ + - =nCy +nC3 + nCs + -+- + -+
— 2n—1

Proof:
nC0+nC2+nC4+---+---
n(n—1)
2!
nn—1)(n-2)(n—3
| )(4' -3

= %((1 + 1) +0")

— 2n—1
nC; +nC; + nCg + -+ + -+
n(n—1)(n—-2)
e
N n(n—1(n— 25)'(n -3)(n—4) e

%((1 + 1)" +0")

Proof =2n-1
w.k.t
n!! X (n— 1) . . .
nCy = =1 Since binomial formula
0l x (=D (n— DI x ()!! 0 N
I (+b)" + @-b)
M= xOIm=—2 x(m—D1_ " 2
. nll x (n— 1! (-1 M=
XM m=3) xm—2)! 2! 2!
- nll x (n— 1) _n(n-D@-2) +n(n—1)(n—2)(n—3) 4t 4 e
BT (=3 x(n—-4H 3! N N 4!
Etc... @+b)"—(a—h)
c n!! X (n— 1! n(n—1) 2
nt,_, = = —_ —
210 x (DN (n—3)! x (n— 2)!! 2! o nn—-1n-2)
( )n!!(r>1< (n)— 1)!!(n ) = na""!b! g 3p3
Mt = T X O (=D x (=D " nn-Dm-2)-3)n-4) .
o _ n!t x (n— 1N . + 5 a’™b
T = < (D= DI x ()1 + e
nin—1J nin— 1} )
ll|:_.+11|:-|+l1.|:_.+---+l1.|:"=(1+l1.+ . L = tn+1l | .
2! 2! / 4. Conclusion
=1+1)"
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In this paper | have find out and proved some results with
example, properties of combinations applying the technique
of double factorial. It is used in many areas. Already | have
calculated and proved some results with example, properties
of permutation applying the technique of double factorial
and | extend this paper to solve the same concept to find out
the properties of combinations using double factorial.
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