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Abstract: This paper presents the relations of optimized combination with traditional
combination and permutation. Combinatorics is a collection of several computing techniques
used in science and management. In this research paper, new results on both combination and
permutation are introduced for the researchers who are involving to find solutions for the

scientific problems.

Keywords: combinatorics, counting technique, optimized combination

L. Introduction
The combinatorics consisting of combinations and permutations provides various numerical

techniques of computation for finding solutions to the real world problems. The optimized
combination [1, 2] focuses on new developments for the improvement of traditional

combination.

IL. Optimized Combination
The optimized combination of combinatorics is

Vn_(r+1)(r+2)(r+3) ------ (r+n—-1)(r+n)

nreN,on=1r=>0&r<n),

where N=1{0,1,2,3,4,5,..... } 1s the set of natural numbers including the element O.

The conversion of traditional combination into optimized combination is given below:
1

TlCr = m = (VJ)(VTn_l) = Vrn—r where Vg =1 (T' = 1).
Also,
n! n!
nCp_y L =nC, =7, nC, =nC, = 0= V=1 and (n+1r)C, =V
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For examples,

nCl = nCn—l = Vln_l, nCZ = nCn—Z = Vzn_z, nC3 = nCn_3 = V3n_3r ......

Some results [1, 2] of the optimized combination are provided below.
Resultl: V'!=1(n=>1 & n€eN)

Result 2: Y+l — yr =y,

Result3: 1+ VI+V2+V2- - v =v}

Result4: V"=V (n,r=1& n,r €N)

Result 5: V' = 2V |

Result 6: V§* + V] + VI + VI -+ VL, + V0 = Y+

III.  Relation of Optimized Combination with Permutation
The relation of optimized combination with permutation is r! ,*~" = nPr,

n!
where nPr = =
Proof, 11 Vn—" = r'(r+1D(r 4—(2)_) r)' (r+n—-r) _ - i!r)! — npr.
where nC, = n—' = l(nPr) =V*""7"mreNn=>1r=>0&r<n).
rtn—r)! 7!

IV.  Conclusion
In this paper, the optimized combination and its relation to traditional combination and

permutation have been introduced with some results that are useful for the researchers who are

involving to solve the scientific problems and meet today’s challenges.
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