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Abstract

A binary puzzle is a Sudoku-like puzzle consisting of a square array where each entry
consists of a zero, a one, or a blank. Let n ≥ 4 be an even integer. A solved binary
puzzle is an n × n binary array that satisfies the following conditions: (1) no three
consecutive ones and no three consecutive zeros in each row and each column; (2) the
number of ones and zeros must be equal in each row and in each column; (3) there are
no repeated rows and no repeated columns.

We outline several mathematical problems related to the binary puzzle in [5]. We
refer to [9, 8, 7] for further results on techniques in solving a binary puzzle. In this
paper, we give an improvement of the result in [6], that is about the rate of the code
based on the binary puzzle.

We break down the binary puzzle problem into three problems according to the
constraints.
The problem of the first constraint is the constrained array problem, that is to find the
rate of the two-dimension array with a run-length restriction on the columns and on
the rows. We approach this problem with the theory of eigenvalues [1].
The second constraint problem, that is on the rate of the two-dimensional arrays with
even weight is claimed to have asymptotic rate equal to 1 [4]. Moreover, we also have
a good approximation of the number of such arrays [2].
The third constraint problem, which is to find the rate of a two-dimension array that
has mutually distinct columns and has mutually distinct rows is approached using enu-
merable combinatorial techniques [3].

Keywords : constrained array, spectrum of an array, rate of a code, binary puzzle.

References
[1] Chatelin, F., Eigenvalues of Matrices. John Wiley & sons. Chichester. 1993.

[2] E.R. Canfield and B.D. Mckay, Asymptotic enumeration of dense 0-1 matrices with equal row
sums and equal column sums. The Electronic Journal of Combinatorics , vol. 12, # R29, Jun
2005.

[3] R.P. Stanley Enumerative Combinatorics Volumes 1 and 2. Cambridge University Press,
Cambridge 1997, 1999.

[4] E. Ordentlich and R.M. Roth, Two-dimensional weight-constrained codes through enumera-
tion bounds. IEEE Trans. on Information Theory, vol. 46, no.4, pp. 1292-1301, Jul 2000.

[5] P. Utomo and R. Pellikaan, Binary Puzzles as an Erasure Decoding Problem. Proc.
36th WIC Symp. on Information Theory in the Benelux , pp. 129–134 May 2015.
http://www.w-i-c.org/proceedings/proceedings_SITB2015.pdf.

[6] Putranto Utomo and Ruud Pellikaan. On The Rate of Constrained Arrays. Proc. IndoMS
International Conference on Mathematics and Its Applications (IICMA) 2015, 3 November
2015. http://www.win.tue.nl/˜ruudp/paper/75.pdf

1



[7] Putranto Utomo and Ruud Pellikaan, Binary Puzzles as a SAT problem. Proc. 2017 Sympo-
sium on Information Theory and Signal Processing in the Benelux, pp. 223–229 May 2015.
http://www.w-i-c.org/proceedings/proceedings_SITB2017.pdf

[8] Putranto Utomo and Rusydi Makarim. Solving the Binary Puzzle Proc. 22nd Conference on
Application of Computer Algebra, August 2016.
Book of abstract: http://www.mathematik.uni-kassel.de/ACA2016/docs/ACAproc.pdf

[9] Putranto Utomo. Satisfiability modulo theory and binary puzzle. Proc. The 2016 International
Conference on Mathematics: Education, Theory & Application, December 2016.

2


