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pa et sjakkbrett uten at de truer hverandre
og hvor mange losninger fins det?
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3. The 8-Queens Problem and an Approach to Its
Solution'

Given are an 8 X 8 chessboard and 8 queens which are hostile
to each other. Find a position for each queen (a configuration) such
that no queen may be taken by any other queen (i.e. such that every
row, column, and diagonal contains at most one queen).

Communications of the ACM -1971, nr 4



\?ﬂ..—y

WIKIPEDIA @ Our Privacy Policy is changing on 6 Ju

The Free Encyclopedia . To learn more, click here.
[Main page .
E—— Eight queens puzzle

Featured content i . .
From Wikipedia, the free encyclopedia
Current events

Fand rticl
ancomaree The eight queens puzzle is the problem of placing eight chess queens on an 8x8 chessboard so that no two queens 1
Donate to Wikipedia

Wikimedia Shop requires that no two queens share the same row, column, or diagonal. The eight queens puzzle is an example of the moi

placing n gueens on an n=n chessboard, where solutions exist for all natural numbers n with the exception of n=2 or n=:
Interaction

Help Contents [hide]
About Wikipedia
Community portal
Recent changes

Contact page 2.1 Solutions
3 Explicit solutions

1 History
2 Solution construction

Tools

What links here
Related changes
Upload file
Special pages
Permanent link
FPage information
Data item

Cite this page

Printlexport
Create a book
Download as PDF
Printable version

I annmanes

4 Counting solutions

5 Related problems

& Exercise in algorithm design
7 Sample program

8 See also

9 References

10 Further reading

11 BExternal links

History [edi]

Chess composer Max Bezzel published the eight queens puzzle in 1848 Franz Nauck published the first solutions in 18E



COM
SCIET

Projects and Study

.

—

NO. 4 THE EIGHT QUEENS PROBLEM

A famous problem of the fun-and-games category related to the game
of chess is the eight-queens problem.* We shall first explain it for those
not yet familiar with it. Our ultimate object is to develop an algorithm
which when executed will not only produce one solution but will, in fact,
generate all possible solutions (and there are many of them).

PROBLEM EXPLANATION

The name of the problem derives from the game of chess where the queen
is a very special piece privileged to sweep across the board in a horizontal,
vertical, or diagonal direction from any starting position, as illustrated in
Figures 1(a) and 1(b). Any “hostile” piece lying in the path, or “sweep,”
of a queen is subject to capture. Because it covers so many squares in its
“sweep” the queen is considered to be the most powerful piece on the board.
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> , "BB", "BAB" III’ IIBCBM, "BAABMK, "BBBB", "BCCB",
> "BAAAB", "BABAB"] : string list

Again, we see the importance of a complete search strategy.

5.18 The 8 Queens Problem

. A classic problem is to place 8 Queens on a chess board so
that no Queen may attack another. No two Queens may share a
row, column or diagonal. Solutions may be found by examining all
safe ways of placing new Queens on successive columns. The root
of the search tree contains an empty board. There are 8 positions
for a Queen in the first column, so there are 8 branches from the
root to boards holding one Queen. Once a Queen has been placed
in the first column, there are fewer than 8 safe positions for a Queen




FOUNDATIONS OF ALGORITAMS

Figure 5.6 The queen in row 6 is being threatened in its left diagonal by the queen in
row 3 and in its right diagonal by the queen in row L.

1 2 3 B 5 6 7 8

2 A

Algorithm 5.1 = The Backtracking Algorithm for the n-Queens Problem

Problem: Position n queens on a chessboard so that no two are in the same row,
column, or diagonal.
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17. THE PROBLEM OF THE EIGHT QUEENS

This last section is adapted from my lecture notes ““Introduction into the
Art of Programming”. 1 owe the example—as many other good ones—to
Niklaus Wirth. This last section is added for two reasons.

Firstly, it is a second effort to do more justice to the process of invention.,
(As a matter of fact I start where the student is not familiar with the concept
of backtracking and aim at discovering it as I go along.)
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3.5. THE EIGHT QUEENS PROBLEM

The problem of the eight queens is a well-known example of the use of
trial-and-error methods and of backtracking algorithms. It was investigated
by C. F. Gauss in 1850, but he did not completely solve it. This should not
surprise anyone. After all, the characteristic property of these problems is
that they defy analytic solution. Instead, they require large amounts of exact-
ing labor, patience, and accuracy. Such algorithms have therefore gained
relevance almost exclusively through the automatic computer, which possesses
these properties to a much higher degree than people, and even geniuses, do.

The eight queens problem is stated as follows (see also [3-4]): Eight queens
are to be placed on a chess board in such a way that no queen checks against
any other queen.

Using the schema of Eq. (3.29) as a template, we readily obtain the follow-
ing crude version of a solution:

procedure fry(i: integer);
begin
initialize selection of positions for i-th queen;
repeat make next selection;
if safe then
begin setqueen;
if i < 8 then (3.30)
begin try(i+1);

L 1 41
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TeE EicaT QUEENS PROBLEMT. One of the classical
problems connected with a chess-board is the determination
ks of the number of ways in which eight queens can be placed on
X a chess-board—or more generally, in which #n queens can be
placed on a board of n? cells—so that no queen can take any
s other. This was proposed originally by Franz Nauck in 1850.
In 1874 Dr S. Giinther} suggested a method of solution by
means of determinants. For, if each symbol represents the cor-
responding cell of the board, the possible solutions for a board
of n? cells are given by those terms, if any, of the determinant
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vol. vir1, p. 140.

T On the history of this problem see W. Ahrens, Mathematische Unter-
haltungen und Spiele, Leipzig, 1901, chap. ix.

$ Grunert’s drchiv der Maihematik und Physik, 1874, vol. Lvi, pp. 281—292,
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Kapitel IX.

Das Achtkoniginnenproblem.

Ein guter Mathematiker ist ein guter S'chac}zspulu
Jeax Pavrn. ,,Die unsichtbare Loge.**
Erster Sektor.

§ 1. Historische Einleitung.

In der ,Ilustrierten Zeitung® vom 1. Juni 1850 findet
sich unter der Rubrik ,Schach®  Bine in das Gebiet der Mathe-

waotils follonda Anfoahoe won Hermn Dr Nanck in Schleusinoen

MIT 1 TAFEL UND VIELEN IFIGUREN

mi
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LEIPZIG,
DRUCK UND VERLAG VON B. G,
1901.

1) Trrtiimlicherweise wird diese Stelle stets als das erste Vorkommen
unseres Problems citiert. Wie Herr E. Landau (,Uber das Achtdamen-
problem und seine Verallgemeinerung*, Naturw. Wochenschr. Bd. XI,2.Aug.
1896) dagegen bemerkt hat, ist die Aufgabe vielmehr bereits in der
Berliner Schachzeitung Bd. III 1848, p. 363 von einem ungenannten

»Schachfreund® gestellt worden. Catalan, der (Nouv. annales de mathém.
21éme série, t. XIII, 1864, p. 187) — jedenfalls infolge Druckfehlers —
statt dessen Berl. Schachz 1840 anfiihrt, wird dieselbe Stelle gemeint
haben. — Wenn wir trotzdem oben in der historischen Einleitung
an jene Nauck’sche Behandluug ankniipfen, so bestimmt uns hierbei
der Umstand, dafls die Fragestellung in der ,,Schachzeitung® zuniichst
nur 2 spezielle Losungen (s. Berl. Schachzeitung IV, 1849, p. 40) ge-
zeitigt hat und anscheinend iiberhaupt kein sondelhches Intelesse fiir
unser Problem zu erregen vermocht hat, so dals jenes Blatt seine Leser
noch 1854 mit einem Teil der Losungen abspeisen durfte (s. Schachz. IX,
1854, p. 446), wihrend dagegen in der ,Illustr. Zeit.* micht nur alle
92 Lgsungen zuerst richtig angegeben wurden, sondern auch von dort
aus, wie oben dargestellt, die fruchtbarste Anregung ausging.
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~ GAUSS AND THE EIGHT
QUEENS PROBLEM: A STUDY IN
MINIATURE OF THE PROPAGATION OF HISTORICAL ERROR

BY PAUL J. CAMPBELL.
BELOIT COLLEGE., BELOIT, WI 53511

Summaries

An 1874 article by J. W. L. Glaisher asserted
that the eight queens problem of recreational
mathematics originated in 1850 with Franz Nauck
proposing it to Gauss, who then gave the complete
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