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Abstract

~ 3 -

In this paper we give a method of constructing magic rectangles of sizes o, m
(n,m > 1). We have ilustrated the 2 x 2n case for n odd and n even.

Introduction
A magic rectangle is an array of, say r rows and ¢ columns containing all integers from
1 to re, such that the row sums are allthe same and the column sums are all the same.
To construct the 2m X 2n magic rectangles we follow the following | ‘steps: -
1. Write out a 2 row matrix with ai. = C and az; = 2n + 1 — C as following
1 213 45 6|7 8\ (1 2
16 15 14 13112 11410 9/°\ 20 19

2. Quarter the matrix by partitioning down the middle and then down the 'Quarter marks’
(as shown).

18 17 16|15 14 13|12 11

345678]910)

3. Swap top & bottom rows in the central sections

1 2 14 13 12 11 7 8 121817{1615141391

16 15 3 4 5 6 10 9/°\20 19 3 411516 7 8 12§11
4. If n is odd swap top & bottom incomimns n and 2n

1 2 18 17 5 15 14 13 9 11
20 19 3 4 16 6 7 8 12 10

You now have magic rectangles (This can be proved for general n).

To make 2m x 2n rectangles add matrices of the form 4 =(a,.) where
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4n(r;1) if r odd, 1<c<n

1
4n(m—r_; )if rodd, n+1<e¢<2n

Ore = 4

4n (m — -;—) if r even,l <c<n

4n(—;-—1)if r even, n+1<e<2n

to the 2m x 2n matrix M formed by repeating the 2 X 2n matrix m times as illustrated
by the following examples

To construct 6 x 8 we have the following

1 2 14 13 12 11 7 8 00002222
16 15 3 4 5 6 10 9 2 22 2 0000
1 2 14 13 12 11 7 8 416 11111111
16 15 3 4 5 6 10 9 11111111
1 2 14 13 12 11 7 8 222 20000
16 15 3 4 5 6 10 9 0 0002 2 2 2
1 2 14 13 44 43 39 40
48 47 35 36 5 6 10 9
_ |17 18 30 29 28 27 23 24
~ 132 31 19 20 21 22 26 25
33 34 46 45 12 11 7 8
16 15 3 4 37 38 42 41
which is a magic rectangle of constant sums 196 & 147.
To construct a magic rectangle of 6 X 10 we have the following
1 2 18 17 5 15 14 13 9 1 00000222 2 2
20 19 3 4 16 6 7 8 12 10 2222200000
1 2 18 17 5 15 14 13 9 11 190 1111111111
20 19 3 4 16 6 7 8 12 10 1111111111
1 2 18 17 5 15 14 13 9 11 2222 200000
20 19 3 4 16 6 7 8 12 10 0000022 2 2 2

1 2 18 17 5 55 54 53 49 351
60 59 43 44 56 6 T 8 12 10
21 22 38 37 25 35 34 33 29 31
40 39 23 24 36 26 27 28 32 30
41 42 58 57 45 15 14 13 9 11
20 19 3 4 16 46 47 48 52 50
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which is a magic rectangle of constant sums 305& 183.

To prove the process always generates distinct entries, writing B = M + A. If bjj = b
then M;; = mpi(mod 4ri)since arc = 0(mod 4n). But then M;; = My since all entries are
less than or cqual to 4n & non-zero. By the construction of M Mij = My = 7 =1 and
i = k(mod 2), By construction of A4, a;; = ax; only if i = k thus j = [ and so0 b;; = bi
onlyif j=loandi=Fk.
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