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Tiie concept of latin and hyper graecolatin cubes was first
introduced by Kishen (1942). The method of construction of such
cubes has been given by Kishen (1949) and Saxena (1960). The present
paper gives a simple method of constructing latin cubes of the
second and third orders of any side k.

Let In be the identity matrix of order n; a {pXq) mW
matrix and iJj,, a (pXq) matrix with all elements unity. VxWis the
matrix obtained by taking the kronecker product of the matrices V
and W. Cr is the cyclic latin square of side f in r integers 0, 1,...,
r—1. The k xk matrix A is the arrangement of /c^ integers 0, 1, 2,...,
/r^—1, in any order.

Theorem 2.1.

If B =
Ok-i> 1 hc-i

h Oi, fc-]

Urs=B^-'

Zr.= [Uro I Un 1 ... 1 Ur, ft-,]

and

1 Gu I ... 1C?..„ J

then for every value of r and t; and r, t=0, 1, . . ., k—\

(0 Zr. and X.f arc kxkxk latin cubes of second order of
pide k
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(//•) EjeiXZf. and EjdXX.t are kXkXkxk or 4 fold latin cubes
of second order

{Hi) Ejci XZf. 4"Cfc Xk^ Ejcii

EiiiXX.f\-C]iXk^ Ejdc

are the kxkXkxk latin cubes of the third order of side k.

and

and

Example 2.1

Take /f=4 and A =

0 4

CO

12 1

1 5 9 13

2 6 10 14

3 7 11 15

Here

and

then

Zn.=

- 0 4 8 12

1 5 9 13

2 6 10 14

3 7 11 15

B=

0 10 0

0 0 10

0 0 0 1

10 0 0

0 1 2 3

1 2 3 0

2 3 0 1

3 0 1 2

15 3 7 11

12 0 4 8

13 1 5 9

14 2 6 10

10 14 2 6

11 15 3 7

8 12 0 4

9 13 1 5

is the 4x4x4 latin cube of order 2,

5 9 13 1

6 10 14 2

7 11 15 3

4 8 12 0



and
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0 4 8 12

1 5 9 13

2 6 10 14

3 7 11 15

31 19 23 27

28 16 20 24

29 17 21 25

30 18 22 26

42 46 34 38

43 47 35 39

40 44 32 36

41 45 33 37

53 57 61 49

54 58 62 50

55 59 63 51

52 56 60 48

16 20 24 28

17 21 25 29

18 22 26 30

19 23 27 31

47 35 39 43

44 32 36 40

45 33 37 41

46 34 38 42

58 62 50 54

59 63 51 55

56 60 48 52

57 61 49 53

5 9 13 1

6 10 14 2

7 11 15 3

4 8 12 0

32 36 40 44

33 37 41 45

34 38 42 46

35 39 43 47

63 51 55 59

60 48 52 56

61 49 53 57

62 50 54 58

10 14 2 6

11 15 3 7

8 li 0 4

9 13 1 5

21 25 29 17

22 26 30 18

23 27 31 19

20 24 28 16

48 52 56 60

49 53 57 61

50 54 58 62

51 55 59 63

15 3 7 11

12 0 4 8

13 1 5 9

14 2 6 10

26 30 18 22

27 31 19 23

24 28 16 20

25 29 17 21

37 41 45 33

38 42 46 34

39 43 47 35

36 40 44 32

is the 4x4x4x4 latin cube of third order of side 4.



84 journal dF THE Indian sbciEtv of agricultural sTATisfidS

Kishen, K, (1942)

Kishen, K. (1949)

Saxena, P.M. (I960)

References

On Latin and hypegraecoiatin cubes and hyper-
cubes. Current Science, 11, 98-99.

On the construction of latin and hypei'giaeco-
latin cubes and hypercubcs. J. Indian Soc.
Agric. Stat., 2, 20-48.

On the latin cubes of the second order aud the
fourth replication of the three diamensional or
cubic latice designs. J. Indian Soc. Agric.
Stat. 12,100-140.


