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The older inhabitants of Purzie-
tand will remember how in the early
seveaties T drove the entire world
crazy over a litle box of movable
blocks which became known as the
#1415 Puzzle” The fifteen blocks
were arsanged in the square box in
regular order, only with the 14 and

reversed, as shown in the abave
illustration. ' The puzele consisted in
moving the blocks about, one at a
time, 50 a5 1o bring them back to
the present position in every respect
except that the error in the 14 and

S must be correct

A prize of §1,000, which was of-
fered for the firit correct solution to
the problem, has never been claimed,
although there are thousands of per-
sans who say they performed the re-
quired feat.

became infatuated with the

puzzle and ludicrous tales are told
of shopkeepers who neglected to
open their stores ; of a distinguished
clergyman who stood under a street
Tamp all through a wintry night try-
ing to recall the way he had per-
formed the feat. The mystorions
feature of the puzzle is that no one
s to be able to recall the se-

me demoralized. A
famous Baltimore editor tells how

he weat for his noon Junch and was
discovered by his frantic staff long
past miidnight pushing little pieces of
pie around on a plate! Farme

jown to have deserted their plows
and T have in-
stances as an illustration for the
sketch.

Several new problems developed
from the original puzzle which are
worth giving:

—Start again with

1 and move them
regular

vacantsquare
-hand comer instead o

Tower right-hand comer; see Fig. 2.

Third _Problem—Start with Fi
1, turn the box a quarter way roun;
and so move the blocks that they
will rest as in Fig. 3,

Fourth Problem—This is to move
the pieces about until they form a
“imagic square,” so that
will ‘add up thirty in
directions.

bers.
ten different

¥

s

The Picnio Puzsle,
When they started off on the great

igon in town
way

in
one more person.
When they started for home it

on the retumn trip there were three
persons more in cach wagon than
When they started ot in the morm.

Now who can tell how many
people attended the great annual pic-
nic?



The older mhabitants of Puzzice-
land will remember how in the early
seventies [ drove the entire world
crazy over a little box of movahble
Blocks which became known as the
U115 Puzzle”  The Afteen blocks
we anged in the square hox in

he went for his noon lunch and was

dizcovered by his frantie staff long
past midnight pushing little pieces of
pie around on a plate! Fartners are
known to have deserted their plaws
and I have taken one of such in-

stances as an illustration for the
limbenls

Tig 2. Fig 3
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Notes on the “15” Puzzle.
I
By Wu. Woorsey JoHNSON, Annapolis, Md.

THE puzzle described below has recently been exercising the ingenuity
of many persons in Balti Philadelphia and elsewhere. A ruled square
of 16 compartments is numbered as in this diagram :

1 2
5l
9 10
13 14

the 16th square being left blank. Tifteen counters, numbered in like man-
ner, are placed at random upon the squares so that one square is vacant.
The counter occupying any adjacent square may now be moved into the
vacant square—thus: If No. 7 is vacant, either of tho counters occupying
Nos. 3, 6, 8, 11 can be moved into it, but no diagonal move is allowed. The
puzzle is to bring all .the counters into their proper squares by successive
moves.

It seems to be generally supposed, by those who havo tried the puzzle,
that this is always possible, whatever be the original random position of the
counters, but this is an error, as the following demonstration will show :

‘When the blank or sixteenth square is the vacant one, the arrangement
of the counters may bo called a positive or negative one, according as the
term of the 15-square determinant, which has for first and second subscripts

the numbers on the squares and counters, is positive or negative. Let n
. 101 : 907




404 Srory, Note on the “ 16" Puzzle.

natural arrangement that which is obtained from the natural arrangement by
reversing all the rows, leaving the left-hand square of the lower row blank.
Using the notation just employed, the natural order may be reversed by
4 or — 1 interchanges, when ¢ is even; and by 1 (¢ — 1)  interchanges, when
¢ is odd; . e. the condition for the possibility of forming the reversed natural
arrangement from any given arrangement will be the same or the opposite
as that for the natural order, according as the number last obtained [ er —1,
if ¢ is even; and # (¢ — 1) r, if ¢ is 0dd] is even or odd. Thus if r =4, c=4;
dor—1=7and the reversed arrangement can always be formed when the
natural arrangement cannot, and only then. If r =5, ¢=5; ¥ (c—1)r=10,
and the reversed arrangement can be formed when the natural order can be,
and only then. I ¢. with the ordinary “156” puzzle, it is always possible to
arrange the numbers in the natural order with the 1 in the right-hand upper
square, when it is not possible to do it with the 1 in the left-hand upper
square (as Mr. Johnson has remarked in the postscript to his note) ; but on a
square board with five squares on a side, a solution is possible from each of
the four corners, or not at all.

There are other arrangements beside the natural and reversed natural
which may be regarded as solutions of the puzzle, viz: beginning at either
corner of the board, the counters may be arranged in their natural order by
rows or by columns, there being in all eight such solutions.

Tho 15" puzzle for tho last fow weeks has boen prominently bofore the Amerloan pubilc, and m
Do said to bave ongaged the attention of nine out of tan porsons of both sexes and of all ags and conditions of
the community. But this would not have weighed with the editors (0 induce thom " et il upon such
u subject in tho American Journal of Mathomatics, but for the fact that the principlo of the game has s root
what all xmltlwmuunmna of tho prosent day ure awaro constitutes the most subtlo ,.nu charactoristic concep-
tion of modern algebra, he law of dichotomy applicablo to the soparation of the
systom of pormutaions 1nto two matuenl and.ndafomiblo groups, a Jaw of the innor word of thought, which
‘may bo said t0 prefigure Ihc polar relation of left and right-handed scrows, or of objocts in spaco and their
i tho editors havo thought that they would bo doing no disservice to their
science, but rathor ,,.nmum.g its intorasts by oxhibiting this @ priori polar law under a concrete form, through
modium of & game which has taken 5o strong a hold upon the thought of the country that it may almost be
s1id to havo risen 1o tho importance of a national institution. Whoover as made himself master of it may
fairly be said to havo taken his first lesson in tho theory of determinants.
T may bcmcutwncd us a purallol caso that Sir William Rowan Hamilton invented, and Jucques & Co.,
the purvoyors of toys ¢ tricks, in London (from whom it may possibly still be pmcumd), sold n
gume called the « Kl orion gume, for illustrating cortain consoquences of tho mothod of quatern Es.
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14 13 &5 12 2 3

14 (13| 5 | 12 14 (13| 5 | 12
23 |15]| 4 2 15 | 4
8 11| 9 8 3 |11] 9
10176 10(1]7]686

15 4 8 [ ] 11 9 10 1 7 6

14 13 5 12 2 | | 15 4 8 3
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7 6



5 3 8 7 46 2 1

Rakjuk sorba cserék segitségével!

Aki az utolso cserét végrehajtja, az a nyertes.



Ha az Ures hely visszakeriilt a jobb alsé sarokba,
akkor paros szamu csere tortént.



1 2| 3] 4
516|738
9 |10 |11 |12
13| 14 | 15

12|34 1]2[3 4
5/6 |78 5|6]7]8
9 |10 1112 9 |10 11|12
13|15 | 14 1314115




1 2| 3] 4
516|738
9 |10 |11 |12
13| 14 | 15

péaratlan

1 2|34
5,6 |78
9 |10 11|12
13| 14 | 15
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metszéspontok: 2






metszéspontok: 2 +2 + 2



metszéspontok: 2+2 +2 + 4



metszéspontok: 2 +2+2+4 42



metszéspontok: 2+2+2+4+2+2=0 (mod2)






metszéspontok: 1



metszéspontok: 1 + 3



metszéspontok: 1 + 3+ 5



\

metszéspontok: 1 + 3+ 5+ 1



metszéspontok: 1 +3 +5+1 + 1



LN

metszéspontok: 1 +3 +5+ 1+ 1 + 3 = cserék szama (mod?2)



metszéspontok: 0 = cserék szama (mod 2)






1234
1243
1324
1342
1423
1432

2134
2143
2314
2341
2413
2431

3124
3142
3214
3241
3412
3421

4123
4132
4213
4231
4312
4321

4.3-2-1=4! =24 permutacio



1234 + 2134 — 3124 + 4123 —
1243 — 2143 + 3142 — 4132 +
1324 — 2314 + 3214 — 4213 +
1342 + 2341 — 3241 + 4231 —
1423 + 2413 — 3412+ 4312 —
1432 — 2431 + 3421 — 4321 +

4! . ] o Lz
5= 12 paros, és ugyanennyi paratlan permutacio



Tizeno6tos jaték

16 kis négyzet:

16! = 20922 789 888 000 permutacid

parossag miatt csak a fele lehetséges:

!
% = 10461394 944 000 lehetbség




2x2x2-es bluivos kocka

8 kis kocka:
8! = 40 320 permutacio

egy kis kocka 3-féleképpen allhat:

3-3-3-3-3-3-3.3=3%=16561 orientaci6

az utolsé kis kocka allasa kotott:

8! .37 = 88179840 lehetdség



3x3x3-as buivos kocka

8 sarokkocka:

8! = 40320 permutacié, 3% = 6561 orientacié

12 élkocka:

12! = 479001 600 permutécié,  2'2 = 4096 orientacio

parossag, utolsé sarok-, ill. élkocka:

8!-12!

5 37. 2" = 43252003 274 489 856 000 lehetéség




