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Let {(2 l,>a2,..,an be a finite set  with TV distinct elements. The number 

of possible combinations of 5 out of TV members is a mode! denoted by: N \    

 

where as usual, ! denotes the factorial notation. This paper produced models both in 
summation and product forms that can be used to evaluate the number of 
combinations of 5 out of any finite and distinct TV elements 
that always include a (single) given element, with 5 < N and TV e N, the set of 
Natural numbers. This formulation was done by making and observing the 
patterns made by the required combinations, which were 
achieved by using a formulated algorithm. Patterns of four cases of N, N ~ 5,6,7 
and 8 , in particular, had been observed before generalizations were made for all 
cases of N . The models formulated are; 

k        j 

 
Validity of the models produced were tested by comparing the end results, in their 
general forms, of the same probability calculated by means of probability measure, 
in two ways: (i) without using the formulated model and (ii) using the model. 

Introduction 
In the 21s1 century, advancement of knowledge includes globalization of knowledge. So, advancing 

and relating combination models with series is a welcome idea. Combination models are useful in many 
aspects of human endeavor. For instance, they are used directly in evaluating outcomes of events, which are 
necessary in evaluating probabilities used in forecasting and decision-making. They are used in the binomial 
distribution model, where they serve as combinatorial coefficients of the model. They are as well used in 
the expansion model, when using binomial theorem, where they serve as its binomial coefficients. 

Considering the importance of permutations and combinations in Statistics and Mathematics-several 
papers have been produced and presented to boost the field. For instance, Ibrahim (2005)used cyclic method to 
obtain different combinations of successive elements using a special precedence relation requiring shifts  
in the positioning of the successive elements in cyclic procedure was later used. (Ibrahim, 2006), in 
conjunction with permutation using some prime generating functions to derive some useful recursion  
rise to some integer sequence A120068 • 
However, the usage of these algebraic methods is not suitable for the research work of this paper 
whose sole aim is to provide statistical techniques for the realization of some combination models, 
in both summation and product forms, which can be used to evaluate the number of combinations of 
5 out of some finite and distinct N elements, N 6 N, that always include a given member. The method 
used by Mustapha and Gulumbe (2005), to make combinations of 3 elements was modified, extended 
and put in a form of algorism to achieve combinations of 5 elements.  

Definition of a Model 

 



Cannor and Morrell (1981), defined model as: "a hypothesis, often expressed in the form of 
equations or other mathematical terms, which we think may adequately describe the underlined 
process". 

Kreyszig (2001) stated: "Transition from the given physical problem to corresponding 
'mathematical model' is called modeling. This is of great practical importance to engineers, 
physicists, and computer scientists".  

In this context, s. means the sum of the first / terms of an A.P with first term — 1 and 
common difference = 1 . 

Method of Combination 
Let  
{fl,, 

2, •••» 
De a finite set (population) with   N   distinct elements. If 5  of these 

members  (a sample of size5)  are drawn at  random,   5<N,  our interest  is   to make all   the 
combinations of 5 out of /V members that always include a given element, <2, .Hence, we always put  

tf, as the first element in the arrangement of each combination. It follows that for each combination of 
5 such elements, there remains 4 elements for each of these combinations to be complete. 
For each situation involving a set with N elements, (N — 4J stages are required to achieve an 

exhaustive listing of all combinations. This can be achieved by using the following algorithm;  
1. Choose a sample of 5 out of N elements. N e N, a set of natural numbers. 
2. Choose a, as the first element of the sample. 

3. With  a.   as the first assigned element in the arrangement of every  

(72,^3,...,(3A,_3 as a second element to each of the combinations in stages 

l,2,...,(Af — 4) respectively. That is, ata7 ,ci}a^ ,...,^,c;A, ._, are always the first two assigned elements in the 

arrangements of combinations in sfages I , 2 , . . . , (  N --4J respectively. 
4. Assign the elements beyond the second assigned element (with respect to elements arrangement  

in the set) of each stage as a third assigned element each in turn, up to aN_2. For instance, the  

first three elements of each combination in stage 1 will either be a]a2aj or a{a2a4 or ... or ala2aN_2 and in 

stage 2, they will either be a]a-ia4 or <7,a3ff5 or ...ora[a^aN_2. 
5. Put each of the first three already assigned elements of each stage as a step under that stage.  
6. Assign the elements beyond the assigned third element (with respect to elements arrangement in 

the set) of each step as the fourth element, each in turn, up to aN_}. For instance, in step 1 of stage 

1 we will have either a]a2a^a4 or a}a2a3as or ... or a[a2a^aN_] as the first four assigned elements and in step 
2 of this stage we will have either a{a2a4a5 or a^a2a4a6 or ... or a}a2a4aN_}. 

7. Similarly, put each of the first four assigned elements of each step as a sub-step under that step. 
8. Assign the elements beyond the assigned fourth element (with respect to elements arrangements 

in the set) of each sub-step as the fifth element, each in turn, up to aN . For instance, in sub-step 1 

of step 1 of stage 1, we will have a1a2a3, a4a5a^a^ , ... , a^a2a^a&aN as combinations while in sub-step 
2 of this step we will have dia^asCî , a}a2a^a5ft7 ,...,a{a2ajCf5aN . 

Combination of Five Elements Achieved and Analysis of the Patterns Observed 
Four cases of N ,   where N ~ 5,6,1 and 8   were considered in making the combinations.  

Using the algorithm supplied  in each case of  N , the following patterns of combinations were 
achieved: 

Case I: N= 5 
Let TV - 5 , i.e. the set is (a1»a2,fl3,a4»a5}. 

Clearly, the number of combinations of five out of these five elements that always include a, is: 1  
or 5, 

combination, assign 



Case 2: N = 6. 
Let N ~ 6, i.e. the set is now [at, a2, a3, a4, a5, ab}. Using the algorithm as described above, the 

required combinations are: 

Stage 1: a2 to be the second assigned element. Step 
(i): with #3 as the third assigned element. 

Sub-step 1: with <?4 as the fourth assigned element. 

 
Sub-step 2:        with a5 as the fourth assigned 
element. 

Step (ii): with a4 as the third assigned element. 
Sub-step 1: with as as the fourth assigned element 

(2 combinations). 

(1 combination). 

(1 combination). 

 
Stage 2: a3 to be the second assigned element. Step 

(i): with a4 as the third assigned element. 
Sub-step 1:        with a5 as the fourth assigned element. 

a}a^a4a5a6 (1 combination). 
These (6-4) or two stages have exhausted the required combinations. Considering these 

two stages with their steps and sub-steps, for this case, in the reverse order, we can say that the 
number of combinations of five out of six. elements that always include a, is: 1+ 1 l + (l + 2) I or  

sl •*•($( +s2)  or 2s\ +\S2. 

Case 3: N = 7 

Let N -1, i.e. the set is now{a,,(22,fl3,a4,a5,a6)a7}. Similarly, using the algorithm described 
above, the required combinations are: 

Stage 1: a2 to be the second assigned element. 
Step (i): with az as the third assigned element. 
Sub-step 1: with a4 as the fourth 

a
s
s

igned element. a,a^a*,a,a<      a,a-,a,a,a 

 

 
  

  

(3 combinations). 

(2 combinations). 
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Sub-step 2: with a5 as the fourth assigned element. 

 



 
 

 



 

  
 



a{a4a5a7a9 (I combination). 
Step (ii): with a6 as the third assigned element. 

Sub-step 1: with a7 as the fourth assigned element. 
a}a4a()a7as (1 
combination). 

Stage 4: as   to be the second assigned element. 
Step (i): with «6 as the third assigned element. 

Sub-step 1: with a7 as the fourth assigned element 
a}asa6a7as (1 combination). 

Considering the four stages with their steps and sub-steps above, in the reverse order, we can 
say that the number of combinations of 5 out of 8 members that always include a, is: 

A   \~\ 
o
r 

 
Generalization for Combination of 5 Elements and Simplification 

Considering the pattern made by the four cases treated above, we can generalize for all finite values 
of .TV , TV > 5 thatjthe total -number of possible combinations of 5 out of N elements that 
always include a given member is: 

/V-4      k N-4     k        i 

I- 

 
Backhouse and Houldsworth (1980) showed that: 

 
Also, Heard (1998) stated: 



 
 
 

Test of Validity 
If 5 out of N finite and distinct elements are chosen at random, the probability 
that a given 

element is included in the sample is generally known as — . 

 

 

 
  



where s, as defined earlier, is the sum of the first / terms of an A.P with first term - 1 and common 
difference = 1. 
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