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Abstract

In this paper, we define a new unifom t-(v, k, A), design on n-dimension. We illustrate with examples this design
for n=2 and n=3. For n=1, we show that this is a t-(v, k, A) design. We consider the cases of symmetric and Steiner

system of uniform t-(v, k, A), design.
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Introduction

A t-(v, k, A) design is an ordered pair (X, B) where X is a v-set of
points and B, called block set of b blocks such that each point lies on
exactly r blocks, each block contains k points of X with the property that
every t-subset of X is contained in exactly A blocks where t <k <v[1,2].

The necessary conditions for holding a t-(v, k, A) design are as
follows:

1. vr=bk

oi)-40)

Corollary 1: For any t-(v, k, A) design if i <t then number of blocks
containing a given i-subset of the points is a constant A = {,1(:4}/(/(4]}

—i t—i

Corollary 2: Any t-(v, k, A) design holds (v-v,)-(v, v - v,, ( E J)
design, where 1 <v, <v <v. b

Definition 1: A t-(v, k, 1) design is said to be a symmetric design
if v=b.

Definition 2: A t-(v; k, 1) design is defined as a Steiner system if =1
and denoted by S(t, k, v).

In this paper, we define an n-dimensional #-(v, k, A)n design. We
describe this design with illustrative examples for n=2 and n=3. We also
show that it is a #-(v, k, A) design for n=1.

n-dimensional Uniform Design

Definition 3: Let X={Xl, Xpyoos Xy Xn}, where X;{xm Xypooos
, X, } be an n-dimensional set, where X={x,, x ..., Xipooos x,}of
cardinality vand {x, x, , ..., Xppooos x,,} is defined a node of X where
1<Lm,...,p,..., u<vso that the total number of nodes of X is v. We
define X is an n-dimension of order v. Let B={B, B,, .. ., B,..., B,} of
cardinality b, called block set, of order k (< v) the block B]- cXVj, Bj
contains total k" nodes in which every element of B, contains k"' nodes
and occurs in exactly r blocks. Also let T={T, T,, ..., T, ..., T }isan
n-dimension of order t where T, X, V i and ¢ < k <, each element of
T, contains "' nodes and T, contains total ¢ nodes such that every T,
occurs in exactly A blocks. Then the ordered pair (X, B) is defined to be

an n-dimensional uniform design and is denoted by ¢-(; k, 1), design.

Koo

The necessary conditions for holding t-(v, k, A), design are as
follows:
1

1L vr=b"k

()

Corollary 3: If t-(v, k, A), design is a t-design, i < £, then number

of blocks containing a given i-subset of the points is a constant A=
W)
t—i t—i

Corollary 4: Any t-(v, k, A), design holds (v - v))-(v, v - v,, [V ‘jv ] )
design, where 1 <v, <v <v. L

It shows that t-(v, k, A)n design holds all the necessary conditions
and the corollaries of t-(v, k, 1) design for n=1.

Definition 4: A t-(v, k, )L)” design is said to be a symmetric design
if b% =v.

Definition 5: A t-(v, k, )L)n design is defined as a Steiner system if
A=1 and denoted by S(t, k, v)n.

Theorem 1: If t=k, then -(y, k, 1), design is Steiner.

Example 1: Let X:{XI, Xz} Where X]:{l, 2,3, 4, 5}, XZ:{a, b, ¢, d,
e} i.e., X is 2-dimensional of order 5 i.e., n=2, v=5. We write a node of X
as (i, j) where i € X, and j € X,. Therefore we have the following nodes:

a b c d e
1 (1,a) (1,b) (1,¢) (1,d) (Le)
2 (2,a) (2,b) (2,¢) (2,d) (2,e)
3 (3,a) (3,b) (3,¢) (3,d) (3,e)
4 (4,a) (4,b) (4,0) (4,d) (5,e)
5 (5,a) (5,b) (5,¢) (5,d) (5,e)

1. Now we construct the block set B of order 4 and are given below:
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(1,a) (1,b) (1,¢) (1, d) (1,a) (1,b) (1,¢) (1, ¢)

(2,a) (2,b) (2, ¢) (2, d) (2,2) (2,b) (2,¢) (2, ¢)

(3,a) (3,b) (3,¢) (3, d) (3,a)(3,b) (3,¢) (3, ¢)

(4, a) (4,b) (4, ¢) (4, d) (4,2) (4,b) (4,¢) (4, )
(La)(I,b)(1,d)(1,e)  (1,a)(L,c)(l,d)(1,e) (1,b) (1, 0) (1, d) (1, ¢)
29202 )2 29202 dQRe  EDEIEHEe
(G, (3,b) B, d) B e) (3,2)(3,¢) (3,d) (3, ) G.D)B. 0B, d)G,e)
(4,2)(4,b) (4, d) (4, ¢) (4,a) (4, ¢) (4, d) (4, e) (4,0)(4,0) (4, d) (4, ¢)

(1,a) (1,b) (1,¢) (1, d) (1,a) (1,b) (1, ¢) (1, )

(2,2) (2,b) (2, ¢) (2, d) (2,2) (2,b) (2,¢) (2, ¢)

(3,a) (3,b) (3, ¢) (3, d) (3,a)(3,b)(3,¢) (3, ¢)

(5,2) (5,b) (5, ¢) (5, d) (5,2) (5,b) (5,¢) (5, ¢)

(1,a) (1,b) (1,d) (1, ¢) (1,a) (1,¢) (1,d) (1, e) (1,b)(1,¢) (1,d) (1, ¢)
(2,a) (2,b) (2,d) (2, ¢) (2,2) (2,¢) (2,d) (2, ¢) (2,b)(2,¢) (2,d) (2, ¢)
(3,a)(3,b) 3,d) (3, ¢) (3,a)(3,¢) (3,d) (3, ¢) (3,b)(3,¢)(3,d) (3, ¢)
(5,2) (5,b) (5,d) (5, ¢) (5,2) (5,¢) (5,d) (5 ¢) (5,0)(5,0)(5,d) (5, ¢)

(1,a) (1,b) (1,¢) (1, d) (1,a) (1,b) (1,¢) (1, ¢)

(2,a) (2,b) (2, ¢) (2, d) (2,a) (2,b) (2,¢) (2, ¢)

(4,2) (4,b) (4, ¢) (4, d) (4,a) (4,b) (4,¢) (4, ¢)

(5,a) (5,b) (5, ¢) (5, d) (5,a) (5,b) (5,¢) (5, ¢)

(1,2) (1,b) (1,d) (1, e) (1,a)(1,¢) (1,d) (1, e) (1,b) (1,¢) (1, d) (1, )
(2,2) (2,b) (2,d) (2, ¢) (2,2) (2,¢) (2,d) (2, ¢) (2,b) (2,¢) (2,d) (2, ¢)
(4, a) (4,b) (4, d) (4, ¢) (4,2) (4, ¢) (4, d) (4, ¢) (4,b) (4, ¢) (4, d) (4, e)
(5,2) (5,b) (5,d) (5, ¢) (5,2)(5,¢) (5,d) (5, ¢) (5.0)(5,¢)(5,d) (5, ¢)

(1,a) (1,b) (1,¢) (1, d) (1,2) (1,b) (1,¢) (1, e)

(3,2)(3,b) (3,¢) (3, d) (3,2)(3,b)(3,¢) (3, ¢)

(4,2) (4,b) (4, ¢) (4, d) (4, 2) (4,b) (4,¢) (4, e)

(5,2) (5,b) (5, ¢) (5,d) (5,2) (5,b) (5,¢) (5, €)
(L,a)(1,b)(1,d) (1, ¢) (1,a)(1,0)(1,d) (1, ¢) (1,b)(1,¢) (1,d) (1, ¢)
(3,2) (3,b) (3,d) (3, ¢) (3,a)(3,¢) (3,d) (3, ¢) (3,b) (3,¢) (3,d) (3, ¢)
(4, ) (4,b) (4, d) (4, e) (4,2) (4, ¢) (4,d) (4, ¢) (4,b) (4, ¢) (4,d) (4, ¢)
(5,2) (5,b) (5,d) (5, ¢) (5,2) (5,¢) (5,d) (5, ) (5,b) (5, ¢) (5,d) (5, ¢)

(2,2) (2,b) (2, ¢) (2,d) (2,a) (2,b) (2,¢) (2, ¢)

(3,a) (3,b) (3,¢) (3, d) (3,a)(3,b) (3,¢) (3, ¢)

(4, 2) (4,b) (4, ¢) (4,d) (4,2) (4,b) (4,¢) (4, ¢)

(5,a) (5,b) (5, ¢) (5, d) (5,a) (5,b) (5,¢) (5. ¢)

(2,2) (2,b) (2,d) (2, ¢) (2,2) (2,¢) (2,d) (2, ¢) 2,b)(2,¢) (2,d) 2, ¢)
(3,a) (3,b) (3, d) (3, ¢) (3,a)(3,¢) (3,d) (3, ) (3,b) (3,¢) (3,d) (3, ¢)
(4,2) (4,b) (4,d) (4, ¢) (4,2) (4, ¢) (4, d) (4, ) (4,b) (4, ¢) (4,d) (4, ¢)
(5,a) (5,b) (5,d) (5, ¢) (5,a) (5,¢) (5,d) (5, ) (5,b) (5,¢) (5,d) (5, ¢)

Each row or column of Bj, 1 <j <25 is called the element of Bj. Therefore, we have v=5, k=4, b=25 and r=4. Hence it holds 4-(5, 4, 1),, 3-(5, 4,
4),,2-(5,4,9),,1-(5, 4, 16), designs. Also it satisfies all the necessary conditions and the corollaries of the n-dimensional Uniform ¢-(v, k, 1), Design.

2. Now we construct the block set B of order 3 and are given below:
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(1,a)(1,b) (1, ¢)
(2,2)(2,b)(2,¢)

(3,2)(3,b)(3,¢)
(1,a)(1,d) (1, e)
(2,2)(2,d)(2,¢)
3,a)(3,d)(3,¢)

(1,a)(1,b) (1, ¢)
(2,2)(2,b)(2,¢)
(4,2) (4,b) (4,¢)

(1,a)(1,d)(1,e)
(2,2)(2,d)(2,¢)
(4,a)(4,d) (4, ¢)

(1,a)(1,b) (1, ¢)
(2,2)(2,b)(2,¢)
(5,a)(5,b) (5, ¢)

(1,a)(1,d)(1,e)
(2,a)(2,d) (2,¢)

(5,a)(5,d)(5,¢)

(1,a)(1,b)(1,¢)
(3,a)(3,b)(3,¢)
(4,2) (4,b) (4,¢)

(1,a)(1,d) (1, )
(3,2)(3,d) G,
(4,2) (4, d) (4,

(1,2)(1,b) (1,
(3,2)(3,b) (3,
(5,2) (5,b) (5,

(1,a) (1,d) (1,
(3,2 (3,d) G,
(5,2) (5,d) (5,
(1,a) (1,b) (1,
(4,2) (4,b) (4,
(5,2) (5,b) (5,

(¢}

¢
~

¢}

)
c)
c)
c)
)
e)
e)

)

(¢]

(¢}

o
~

(¢}

)

(1,a)(1,b) (1,d)
(2,2)(2,b)(2,d)
(3,a)(3,b)(3,d)

(1,b)(1,¢)(1,d)
(2,b)(2,¢)(2,d)
(3,b)(3,¢)(3,d)

(1,a)(1,b) (1,d)
(2,2)(2,b)(2,d)
(4,2)(4,b) (4, d)

(1,b)(1,¢)(1,d)
(2,b)(2,¢)(2,d)
(4,b)(4,c)(4,d)

(1,2) (1,b) (1,
(2,2) (2,b) (2,
(5.2) (5,b) (5,

(1,b) (1,0 (1,
(5, b) (5,0 (5,
(5,b) (5,0 (5,
(1,a) (1,b) (1,

(3,2)(3,b) (3,
(4,2) (4,b) (4,

d)
d)
d)

d)
d)
d)

d)
d)
d)

(1,b) (1,0 (1,
(3,b) 3,0 G,
(4,b) (4, ¢) (4,

(1,a) (1,b) (1,
(3,2)(3,b) (3,
(5,2 (5,b) (5,

(I,b) (1, ) (1,
(3,b) 3,0 G,
(5,b) (5,0 (5,
(1,2)(1,b) (1,
(4,2) (4,b) (4,
(5.2) (5,b) (5,

d)
d)
d)

d)
d)
d)

e)
e)
e)
d)
d)
d)

(1,a) (1, b) (1,
(2,2) (2,b) (2,
b) 3,

c) (1,
¢) (2,
¢) 3,

b) (1,
b) (2,
b) (4,

¢) (1,

¢) (2,
c) (4,

(3.2 G,

(1,b) (1,
(2,b) (2,
(3,b) 3,

(1, ) (1,
(2,2) (2,
(4,2) (4,

(1,b) (1,
(2,b) 2,
(4,b) (4,

(1,a) (1,
(2,9) (2,

G, ) (5,
(1,b) (1,
(2,b) 2,
(5,b) 5,

(1,2) (1,
(3,2) (3,
(4,2) (4,

b) (1,
b) (2,
b) (5,

C) (1’
c) (2,
C) (5,

(1,b) (1,
(3,b) (3,
(4,b) (4,

(1, a) (1,
G,a) G,
G, a) 5,

(1,b) (1,
(3,b) 3,
(5,b) 5,

1,
(4,

c) (1,
c) 3,
C) (47

b) (1,
b) 3,
b) (4,

b) (1,
b) (3,
b) (5,

d) 1,
d) G,
d) 5,
a) (1,b) (1,
a) (4,b) (4,
(5.2) (5,b) 5,

(1,a) (1,0 (1,
(2,2) (2,0) (2,
(3,2 (3,0 G,

(1,b) (1, d) (1,
(2,b) (2, d) (2,
(3,b)3,d) G,

(1,a) (1,0 (1,
(2,2)(2,¢) (2,
(4,2) (4, ¢) (4,
(1,b) (1, d) (1,
(2,b)(2,d) 2,
(4,b) (4,d) (4,

(1,a) (1,0 (1,
(2,2) (2,0 (2,
(5, 2a)(5,¢) 5,
(1,b) (1,d) (1,
(2,b) (2,d) 2,
(5,b) (5, d) G5,

(1,a) (1,0) (1,
(3,2 (3,0 G,
(4,2) (4,¢) (4,

(1,b) (1,d) (1,
(3,b) 3,d) G,
(4,b) (4,d) (4,

(1,2) (1,¢0) (1,
(3,2) (3,0 (3,
(5, 2) (5,0 (5,

(1,b)(1,¢) (1,
(3,b) (3,0 G,
(5,b)(5,¢)(5,d)
(1,a)(1,¢c)(1,d)
(4,a)(4,c) (4,d)
(5,a)(5,¢) (5,d)

(1,b) (1, 0) (1,
(2,b) (2,0 (2,
(3,b)(3,0) G,

(1,0 (1,d) (1,
(2,02, d) (@,

(3,0 (3,d) G,

(L,b) (A, ¢) (1,
(2,b) (2,0) (2,
(4,b) (4, 0) (4,

(1,0 (1,d) (1,
(2,02, d) (2,
(4,0) (4,d) (4,

(I,b) (A, ¢) (1,
(2,b) (2,¢0) (2,
(5,b) (5,0 (5,
(Lo (1,d)(,
(2,02, d) (@,
(5,0 (5,d) (5,

(1,b) (1,¢c)(1,¢)
(3,b)(3,¢)(3,¢)
(4,b)(4,¢c)(4,¢)

(I,e)(1,d)(,e)
(3,¢)(3,d)(3,¢)
(4,c)(4,d) (4, ¢)

(1,b)(1,¢c)(1,e)
(3,b)(3,¢) (3, ¢)
(5,b) (5,¢) (5, ¢)

(1,¢0)(1,d) (1,¢)
(3,¢)(3,d)(3,¢)
(5,¢)(5,d)(5,¢)
(1,b)(1,c)(1,e)
(4,b)(4,¢c)(4,¢)
(5,b) (5,¢) (5, ¢)
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(La)(1,d)(l,e) (1,b)(1,c)(1,d) (1,b)(1,c)(l,e) (1,b)(1,d)(1,e) (1,¢)(1,d)(1,e)
(4,a)(4,d)(4,e) (4, b)(4c)@d,d) 4, b)(4c)(4e) A,b)@,d@,e) (4,0 (4 d) 4 e
5,a)(5,d)(5,e)  (5,0)(5,¢)(5,d) (5,b)(5,¢)(5,e) (5,b)(5,d)(5,¢) (5,¢)(5,d)(5,e)
(2,2)(2,b)(2,0) (2,2)(2,b)(2,d) (2,22, b)(2,e) (2,2 (2,0)(2,d) (2,b)(2,¢)(2,¢)
(3,2)(3,b)3,¢) (3,a)(3,b)(3,d) (3,a)(3,b)3,e) (B,a)(3,0)3,d) (B,b)(3,¢)(3,¢)
(4,a)(4,b)(4,0) (4,2)(4,b)(4,d) (4,a)4,b)(4,e) (“a)@d,0)(4,d (4,b)4,c)4,e)
2,2)(2,d)(2,e) (2,b)(2,¢)(2,d) (2,b)(2,¢)(2,e) (2,b)(2,d)(2,e) (2,¢)(2,d)(2,¢)
(3,2)3,d)3,¢) (3,b)(3,¢)(3,d) (3,b)(3,¢)(3,e) (B.b)3,d)(3,e) (3,¢)(3,d)(3,¢)
(4,2)(4,d)(4,e) (“4b)(4, 04 d) “b 4 co)de @A AMHe) (4,c)@,d) 4 e
(2,2)(2,b)(2,¢) (2,3)(2,b)(2,d) (2,2)(2,b)(2,¢) (2,2)(2,0)(2,d) (2,b)(2,¢)(2,¢)
(3,2)3,b)3,¢) (3,a)(3,b)(3,d) (3,a)B,b)3,e) (B.a)(3,0)3,d) (3,b)(3,¢)(3,¢)
(5,a)(5,b) (5,¢) (5, (5, b)(5,d) (5,a)(5,b)(5,e) (5,a)(5,¢)(5,d) (5 b)(5,c¢)(5,¢)
(2,2)(2,d)(2,e) (2,b)(2,0)(2,d) (2,b)(2,¢)(2,¢) (2,b)(2,d)(2,e) (2,¢)(2,d)(2,¢)
(3,a)(3,d)3,e) (3,b)3,0)3,d) (3,b)(3,¢)(3,¢) (B.b)(3,d)3,e) (3,¢)(3,d)(3,¢)
(5,a)(5,d)(5,e) (5,b)(5,¢)(5,d)  (5,b)(5,¢)(5,¢) (5,b)(5,d)(5,¢) (5,¢)(5d) (5, ¢)
(2,2)(2,b)(2,¢) (2,2)(2,b)(2,d) (2,2)(2,b)(2,¢) (2,2)(2,¢)(2,d) (2,b)(2,¢) (2, ¢)
(4,2)(4,b) (4,¢c) (4 a)(@4b)4,d) (“4a) @b @,e) (4 a)@dc)@4.d (4b)4,c)4,e
(5,2)(5,b)(5,¢) (5,25, b)(5,d) (5,25, b)(5,e) (5,25, ¢)(5,d)  (5,b)(5,¢)(5,€)
(2,2)(2,d)(2,e) (2,b)(2,0)(2,d) (2,b)(2,0)(2,e) (2,b)(2,d)(2,e) (2,0)(2,d)(2,¢)
(4,2)(4,d)(4,e) (@b d (4 b)4c)@d,e) @b d(4e) (4,0)@4,d @, e
(5,2)(5,d)(5,e) (5D (5,0(5,d)  (5,b)(5,0)(5,6) (5,b)(5,d)(5.¢) (5,¢)(5,d) (5, €)
(3,a)(3,b)(3.¢) (3,23, b)3,d B,a)B,b)(3,¢) (B,a)B,c0)3,d (3,b)(3,¢)(3,e)
(4,2)(4,b)(4,¢) (4,204, b)4,d) (4, a4 b)@d,e) “,a)@d,c)@d (4, b) 4 c)@,e)
(5,a)(5,b)(5,¢) (5,a)(5,b)(5,d) (5,a)(5,b)(5,e) (5,a)(5¢)(5,d)  (5b)(5,¢)(5,e)
(3,a)(3,d)(3,e) (3,b)(3,¢)3,d) (3,b)(3,c)(3,e) (3.b)(3,d)(3,e) (3,0)(3,d)(3,¢)
(4,2)(4,d)(4,¢) (4,b)(4,c)4,d) (4, b)@d,c)d,e) @Ab(“4d) @, e) (4,¢)4,d) 4, e)
(5,a)(5,d)(5,e) (5,b)(5,¢)(5,d) (5,b)(5,¢)(5,e) (5,b)(5,d)(5,¢)  (5,¢)(5,d)(5,¢)

Each row or column of B, 1 <j 100 is called the element of B. Therefore, we have v=5, k=3, b=100, r=6. Hence it holds 3-(5, 3, 1)2, 2-(5, 3, 9)2,

1-(5, 3, 36), designs. Also it satisfies all the necessary conditions and the corollaries of the n-dimensional Uniform ¢-(v, k, /\)n Design.

Example 2: Let X={X , X , X'}

) S A

Where X,={1,2,3}, X,={1, 2,3}, X,={1,2,3}

i€ X,je X,and1 € X,. Therefore we have the following nodes (Figure 1).

3. Now we construct the block set B of order 2 and are given in figure 2.

Each plane ofBj, 1<j<27is called the element of B. Therefore, we have v=3, k=2, b=27, r=2. Hence it holds 2-(3, 2, 1)3, 1-(3, 2, 8)3 designs. Also

it satisfies necessary conditions and the corollaries of the n-dimensional Uniform t-(v, k, /\);1 Design.

i.e., X is 3-dimensional of order 3. We write {X , X , X.} as (i, j, |) where

) S A

J Appl Computat Math

ISSN: 2168-9679 JACM, an open access journal

Volume 2 - Issue 2 * 1000125



Citation: Basu M, Ghosh DK (2013) On n-dimensional Uniform (v, k, A), Designs. J Appl Computat Math 2: 125. doi:10.4172/2168-9679.1000125

Page 5 of 6
113 213 313
223
123
233
*, ) 133 333
112 312
X 212
122 322
222
132 232 332
111 311
211
121 221 2
131 231 331
Figure 1: Cube of length 3.

Conclusion

In this paper, we introduce a new design on n-dimension. The existing one dimensional ¢-(v, k, A) design has many applications in code
authentication, optical orthogonal codes, erasure codes and information dispersal, group testing and superimposed codes software testing, game
scheduling, disc layout and interconnection network, threshold and ramp schemes etc. But in practical, code authentication (Fibonacci coding/
decoding) where Fibonacci coding is defined by:

11 (F F
Ql = =
1 o) \E R
Game scheduling (multi-criterion), multi drop networks, software (multi-purposes) testing, threshold and ramp schemes etc. are in more than

one dimension. Hence the n-dimensional design has more applications in real world problems disk layout and striping, partial match queries of
files etc.

Acknowledgement

The authors would like to thank the anonymous reviewers for their careful reading of the paper and also for their thoughtful, constructive comments and suggestions
that greatly improve the content and presentation of the paper. The second author thanks UGC-JRF for financial support of his research work.

References
1. Colbourn CJ, Dinitz JH (1996) The Handbook of Combinatorial Designs, CRC press, USA.

2. Stinson DR (2003) Combinatorial Designs: Constructions and Analysis. Springer, New York, USA.

J Appl Computat Math

ISSN: 2168-9679 JACM, an open access journal Volume 2 « Issue 2 + 1000125


http://mathscinet.ru/files/StinsonD.pdf

Citation: Basu M, Ghosh DK (2013) On n-dimensional Uniform (v, k, A), Designs. J Appl Computat Math 2: 125. doi:10.4172/2168-9679.1000125

(1L,1,2) (2,1,2) w13 (2,1,3) (1,1,3) (3.13) 122) 3.2.2)
(2.22) (2.2,3)
(1,2,2) (1,2,3) %) 323) 33 332)
(1,1,1) (1,1,1)
(2,11 211 (1,1,2 B2 (1,2,1) B2l
(1,2,1) (2,2,1) (1,2,1) (2,2,) (1,2,2) (3,2,2) (13,1) (3,3,1)
1.13) 2,1,3) (1,2,2) (2,2,2) (1,2,3) (3,2,3) (1,2,3) 3,2,3)
(2,3,2) (33,3
(1,2,3) 223) (1,3,2) 133) ) 133) (3:3:3)
(1,1,2) PEw) 1,21 20 (1,21 G232 (1,2,2 B2
(1,2,2) 2,2,2) (13.1) 23,1) (13,1) 331) (13,2) (332)
(1,2,3) (2,2,3) (1,2,3) (2,2,3) (1,1,2) (2,1,2) (1,1,3) (21,3)
2,3,3) 2,3,3) 2,32) 2,3,3)
1,3,3) (1,33) (1,3,2) (133)
(121 721 122 222) (1.1 211 11 211
(13,2] 23,1 (132) 232 (23,1 (2:3.) ) (231
(2,1,2) (3,1,2) (21,3) (3,1,3) (1,1,3) 2,1,3) (2,1,2) (3,1,2)
3,2,2) 3,2,3) 2,3,3) (3,3,2)
2,2,2) 2,23) (1,33) (232)
211 3,11 (211 3,1,1) (e 212 (211 (3,11)
22.1) (3.21) (2,2,1) 3.2,1) (£,32) (232) 231) (331)
(213) 3.1,3) (2,2,2) (3,2,2) (2,13) 3.1,3) (213) 3,1,3)
3,2,3) 33,2) 3,3,3) 3,3,3)
(2,2,3) (23,2) (233) (2,3,3)
(2,1, 312 (2,21 3,21) (2,1,1 311 (2,1,2 512)
(2,2,2) (3,2,2) (2,3,1) (3,3,1) 230 331) 232) 5.32)
(223) (3,23) (2:23) 3.23) (112) (3.1,2) (1,13) (3.13)
3,3,3) 3,3,3) 3,3,2) 3,3.3)
(2,3,3) (2,33) (1,3,2) (1,3,3)
(221 520) (22,2 3.22) (111 3.11) (111 (3,1,1)
(2,3,1) (3,3,1) (2,3,2) (33,2) (1,3,3) (3,3,1) (1,3,3) (3,3,1)
(1,1,2) (3,1,2) (1,1,3) (3,1,3) (1,1,3) (3,1,3)
3,2,2) 3,2,3) (3,3,3)
(1,2,2) (1,2,3) (1,3,3)
Ll BT (L B.L1) (11,2 512
(1,2,1) (3,2,1) (1,2,1) (3,2,1) 132) 3,3,2)
Figure 2: Block set B of order 2.
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