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ABSTRACT. We give more constructions equivalent to “sum construction“, of BIBDs where 

BIBD is added to a BIBD that is automorphic to it is presented. Moreover we present their 

applications in technology 

INTRODUCTION 

 
 

Table 3.3.3.12.  Case 2; for x = 3 and c = 6 the possible cases of 3 – (v,k,c) design 

 
 

Table 3.3.3.13. Case 2; for x = 6 and c = 6 the possible cases of 3 – (v,k,c) design 
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Table 3.3.3.14.  Case 2; for x = 7 and c = 7 the possible cases of 3 – (v,k,c) design 

 

 
 

Table 3.3.3.15.  Case 2; for x = 4 and c = 8 the possible cases of 3 – (v,k,c) design 

 
 

Table 3.3.3.16.  Case 2; for x = 8 and c = 8 the possible cases of 3 – (v,k,c) design 

 
 

3.3.4. CASE III, x ≠ y and x > 1, y > 1 

 

 

 
is positive integer. 
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  (3.3.4.1) 

   (3.3.4.2) 

is an integer. 

 
Table 3.3.4.1.  Case 2; for x = 5, y = 2 and c = 5 the possible cases of 3 – (v,k,c) design 

 
 

 
Table 3.3.4.2.  Case 2; for x = 7, y = 2 and c = 7 the possible cases of 3 – (v,k,c) design 

 

 
 

3.4 CONSTRUCTION OF 4 – (v, k, 1) 

 

 (3.4.1) 
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           (3.4.2) 

           (3.4.3) 

         (3.4.4) 

 
3.4.1.Case 1 x = 1 

Then (3.4.4) becomes ; 
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That is 

    (3.4.1.1) 

(3.4.1.2) 

Now (3.4.1.2) will be integer when 

        (3.4.1.3) 

Is an integer. 

 
 

Table 3.4.1.1.  Case 1; for y = 1 the possible cases of 4 – (v,k,1) design 

 

 
 

3.4.1.Case 2,  y = 1 

 

In this case (3.4.4) is 
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And 

 

    (3.4.2.1) 

Is a positive integer 

Using similar argument as before (3.4.2.1) will be integer if 

        (3.4.2.2) 

Is an integer. 
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Table 3.4.2.1.  Case 2; for x = 1 the possible cases of 4 – (v,k,1) design 

 

 
 

Table 3.4.2.2.  Case 2; for x = 3 the possible cases of 4 – (v,k,1) design 

 

 
 

Table 3.4.2.3.  Case 2; for x = 4 the possible cases of 4 – (v,k,1) design 

 

 
 

Table 3.4.2.4.  Case 2; for x = 5 the possible cases of 4 – (v,k,1) design 
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3.4.3.Case 3 , x ≠ y x > 1, y > 1 

 

In this case (3.4.4) is 

 
 

 
That is 
 

                         ( 3.4.3.1) 

Is a positive integer 

 

Using similar argument as before (3.4.3.1) will be integer if 
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       ( 3.4.3.2) 

Is an integer 

 
 

Table 3.4.3.1.  Case 3; for x = 3 and y = 2  the possible cases of 4 – (v,k,1) design 

 

 
 

Table 3.4.3.2.  Case 3; for x = 5 and y = 2  the possible cases of 4 – (v,k,1) design 

 

 
 

Table 3.4.3.3.  Case 3; for x = 4 and y = 3  the possible cases of 4 – (v,k,1) design 
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Table 3.4.3.4.  Case 3; for x = 6 and y = 3  the possible cases of 4 – (v,k,1) design 

 

 

 
Table 3.4.3.5.  Case 3; for x = 7 and y = 3  the possible cases of 4 – (v,k,1) design 

 

 
Table 3.4.3.6.  Case 3; for x = 8 and y = 3  the possible cases of 4 – (v,k,1) design 

 

 
Table 3.4.3.7.  Case 3; for x = 9 and y = 3  the possible cases of 4 – (v,k,1) design 
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Conclusions 

In note a new recursive technique has been developed for the construction of t – (v,k, λt)  designs. It 

has also clearly shown that every t design is also a BIB (v,k, λ)  design. Therefore, this construction 

technique also generates BIBDs. Thus, the study has presented an alternative method that is simpler 

and unified for the construction of BIBDs that are very important in the experimental designs. As it 

provides designs for different values of k, unlike many methods that provide designs for a single 

value of k . Moreso, it provides both Steiner and non-Steiner designs. 

Recommendation 

Although this study has provided a technique for the construction of t  designs, it is still  a bit clear 

that construction method of t designs is somehow known in general. In fact, it is not clear how one 

might construct t designs with arbitrary block size. We therefore invite researchers to come up with 

“additive theorems “for this construction to make it general for any value of t  as this may bring in 

new techniques and ideas. There is also need for obtaining a theorem which would give all values of 

x and y for the case three in this construction in order to see new Steiner t designs.  Lastly, if there 

is a computer package that could be incorporated in the method to aid in calculations. 
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