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Hvor mange dronninger kan man plassere
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’
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Given are an 8 X 8 chessboard and 8 queens which arc 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).
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Eight queens puzzle
From Wikpedi, e bee encyckopeda
The eight queens puzzle is the problem of placing eight chess queens on an 8x8 chessboard <o that no two queens 1

requires that no two queens share the same fow, coumn, of diagonal. The eight queens puzzie is an exampie of the mol
placing n queens on an fxn chessboard. where solutions exst for all natural nuMbers n wilh the exception of n=2 or =3
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COM NO. 4 | THE EIGHT QUEENS PROBLEM

A famous problem of the fun-and-games category
of chess i the eight-queens problem.* Wi

) the game

when executed will not only produce one 3
all possible solutions (and there are ma

» N
] , "BAB", "BBB", "BCB", "BAAB", "BBBB", "BCCB",
"BAAAB", "BABAB"] : string list
Again, we see the importance of a complete search strategy.

PROBLEM EXPLANATION
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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

in the path, o

o many square

e it co
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Figure 5.6 The ucen in row 6 & being chreatened inits lefc dagonal by the queen in
rowe 3 and in s right diagonal by the queen in row 2 0.-J. DAHL
1 2 3 4 5 6 1 8 Uniiversitet i Oslo,
B Matematisk Institut,
Blindern, Oslo, Norway
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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”. I 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
e same row, of backtracking and aim at discovering it as I go along.)

Algorithm 5.1 | The Backeracking Algorithm for the n-Queens Problem
st Sl bl

Problem: Position # qucens on a chessboard so that no two are in th

column, or diagonal
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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. Instcad, they require large amounts of exact-
ing labor, patience, and accuracy. Such algorithms have therefore gained
relevance almost i through the which possesses
these properties to a much higher degree than people, and cven geniuses, do.

The cight queens problem is stated as follows (see also [3-4]): Eight queens
are 1o 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 try(i: integer);
begin
initialize selection of positions for i-th queen;
repeat make next selection;
if safe then
begin setqueen;

(3.30)
begin 1ry(i+1);

MATHEMATICAL
RECREATIONS AND ESSAYS

Tn Eionr QuerNs PropuEmt. One of the clmucal
d with & chess-board is the d

of the number of ways in whish eight queens can be placed on
a chess-board—or more generally, in which n queens can be
placed on a board of #* cells—so that no queen can take any
other. This was proposed originally by Franz Nauck in 1850,

In 1874 Dr 8. 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

la b, 6 dy 1

w.W

vol. vir, p. 140.

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

1 Grunert’s drchiv der Mathematik und Physik, 1874, vol. Lv, pp. 281—292,
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Kapitel IX
MATHEMATISCHE

UNTERHALTUNGEN UND §

Das Achtkiniginnenproblem.

Yew § 1. Historische Einleitung.

D W. AHRENS

1896} dagegen bemerkt hat, 2
T O e Berliner Schachzeitung Bd. 111, 1348, p. 863 von einem ungenannten
_Schachfreund® gestellt worden, Catalan, der (Nowy, annales de mathé
2ibme péric, 1, XTI, 1804, p. 187) — jedevfulls infolge Druckfehlers —
statt dessen Ber. Schachz. 1640 anfilirt, wird dieselbe Stelle gemeint

E Tiaben. Wenn wir trotzdem oben in der historischen Rinleitung
ene Nanck'sche Behandluug ankniipfen, o bestimmt uns bierbei
dufs die Pragestellung in der achzeitung" zuniichst

IV, 819, p. )

zeitigl hat und ansc
unser Problem zu err
noch 1854 mit ine
1854, p. 446), wihrend
Losungen xuerst richtig angegeben wurden, sondern auch von dort
stellt, die frachtbarste Anregung susging

wie aben dar
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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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Dette var ett eksempel pa hva du kan
finne i biblioteket. Vi har mer!
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