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4 

a non-

Ire[Jilcate BTD in 

at least K-1 

exists a 

whose 



ts I U IS a aouole or me aesign IIS1ea as numoer 0 I In clillngwn ana 

Robinson(1983). 

Remark: Theorem 3.4, 3.6 and Corollary 3.5 can be used recursively to obtain 

infinitely many families of BTDs. 

in the construction of n-ary oII"IIOCl!iNl"'lC! 

We have already seen some construction methods in the above section where 

we produced BRTDs from smaller by replacing each entry in the 

resulting BRTD by its absolute value we can construct BTDs. The following 

result another technique, which is well known for Generalized Bhaskar 

Rao Binary Designs. 

Theorem 5.1. Let X:::: A - B be a 
A B 

M 
B A 

Then 

is the incidence matrix of a partially balanced n-ary with n::;)Y::;)m,QteJ,rC! 

V* :::: S* ::::: . R* ::::: K* ::::: K, Ai ::::: and ::::: O. 

Proof. let N :::: A + S. We know that 

=.1.1, 

AA' + SS' = (NN' + 

and 

:::: ((RK-AV+.1.)1 + A 

AS' + SA' = ((RK-AV-.1.)1 + A J)/2 

Hence as .1. = RK- AV + A we get the result. 

Ex~~mlple 8. Consider a Shaskar Rao 4-ary design (3,12,16,4,16) : 

f2 2 2 2 2 2 2 2 0 0 0 OJ 
X =! 1 1 -1 -1 2 -2 0 0 3 3 1 1 . 

iJ -1 1 -1 0 0 2 -2 1 1 -3 -3 

Then 
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0 3 
0 0 o 1 

and 

0 0 0 0 0 0 
B 0 1 0 0 

1 0 0 0 0 200 
So 

n-ary 

nht~=unt:u'" in Theorem 4.1 

K-t . K-t t ., ] IV 

[t t . . . K-t K-t... x IV 
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where K-t and t occur s times. 

5.3. If b, r, 3, 

exists. 

Proof. The matrix will the 

as defined in Theorem 4.1. 

[2. 

[1 . 

1 . . 1] x IV] 
. IV 

sufficient condition for the .oVI'~TOln .... a 

If 

Existence of 

'''.fI'''...,'';: the existence of 

rP1 ' 

exists then 

that 

where A 

3) 

there exist 

t. 

we 

Bare 

of 

Proof. Let N be the incidence matrix of the BIBO N* be the incidence 

matrix of the ro",.-nn.lnrnon't of the BIBO. He!)la(~e of the 

BRTO xN and each n,.."""",'1"",£71 

zero matrix. The 

9. (i) B ;2,2,6 
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. As usual a is reDllaCE~d 

PBTD. 

o 

a 

and BI 1) give 



Pts up b,lU,b). 

(ii) and 

0). 

and 

and ,1 

0). 

We know 

Theorem 

any odd 

that with K v for any A 

power there 

Remark. Here use Theorems 3.4 and to construct 

families 
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