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A PROBLEM ON ARRANGILMENTS.
By H. M. Taylor.

THE following paper is the result of an attempt to solve
the problem :—

“T'o find the number of different ways in which a party of n
married couples can be seated round a table, the ladies and
gentlemen being seated alternately, and no man being next
his wite.”
~ We shall consider here only arrangements in which the
ladies and gentlemen are scated alternately, and we shall
call those in which no man is next his wii'cdperfect arrange-
ments; those in which one man and one only is next his wife
singly-imperfect arrangements; and those in which two men
and two only arc next their wives doubly-imperfect arrange-
ments,

Let us denote the n couples by the letters Aa, Bb, Ce,
Dd, ..., Zz, the ladies being distinguished by small letters.

Let £(22) be the number of ways of seating the  ladies 80
as to form perfect arrangements, the » gentlemen being
assumed already seated in sowme definite, say alphabetical,
order. Then the total number of wavs of seating the =
couples, taking into consideration all possible arrangements of
the n gentlemen among themselves, will be

{(n=1)1f(n).

Let ¢ (n) bo the number of ways of scating the ladies so
&s to form singly-imperfect arrangements, the n gentlemen
being assmmed as before seated in alphabetical order, one
named lady only being next her husband. and she on a
definite sidc of him, right or left; and let 4 (n) be the number
of ways of scating the ladics so as to form doubly-imperfect
arrangements, one definite lady being next her husband on a
definite side of him, and some one other lady and only one
being next her husband, the side being indefinite.

h’in any perfect arrangement of the n couples Aa, Bb, Ce, ...
we interchange & with the lady between 5 and €, we shall
get an arrangement of the » couples, whichmay be etiher singly-
mmperfect or doubly-imperfect, since & is nccessarily next B,
and the lady whom 4 has been changed with may be or may
not be next her husband. It from such an arrangement we
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withdraw the couple Bb we obtain an arrangement of the
n— 1 couples Aa, Ce, Dd, ... which may be either perfeet,
singly-imperfect, or doubly-imperfect. Conversely it follows
that every perfect arrangement of the n couples can be
obtained frowr seme arangement of the n—1 couples
Aa, Ce, Dd, ... pertect, singly-nmperfect, ov doubly-imperfect
by introducing the couple b between A and € and then
interchauging 6 with some other lady.

Frow any perfect arrangement of the n —1 couples such
as dxC... Led ... we can obtain a perfect arrangement of the
n couples by introducing the couple Bb between z and C and
then interchanging & with any other ludy except @ or ¢, viz.
in 7 —3 ways.

Hence from perfect arrangements of n—1 couples we
obtain (n— 3) f(n— 1) ditferent perfect arrangements of the n
couples.

From a singly—imperfcct arrangement of the n—1 couples
such as AcC... we can by introducing the couple b between
¢ and O and then interchanging & with any other lady

_except ¢ obtain n — 2 different perfect arrangements of the n

couples.

In this way we can obtain (n—2) ¢ (n—1) diffcrent perfect
arrangements of the n couples.

From a singly-imperfect arrangement such as cither AaC...
or Az Ce... we cannot by introducing the couple Ib and then
interchanging & with a or ¢ respectively obtain a perfect
arrangement of the n couples. If, however, we take any one
of the remaining 2n—5 forms of singly-imperfect arrange-
ments AeCdD...; AxCyDd...; ...; AzC...Z# or AxC... 2
we can by introducing the couple Bb between 4 and C and
then interchanging & with the lady who is the cause of the
imperfection of the arrangement obtain one perfect arrange-
ment of the n couples.

Hence we can obtain from singly-imperfect arrangements
of the n — 1 couples

(n=2)¢p(n—1)+(@2n="5)p(n—1)or (Bn-T)d(n—1)
diffcrent perfect arrangements.

Agaln, from any doubly-imperfect arrangement of the
n— 1 couples of the form AeC... LIM... we can by introducing
the couple Bb between ¢ and C and then interchanging » and {
obtain a perfect arrangement of the » couples.  We can
therefore obtain a perfect arrangement of the » couples from
a doubly-imperfect arrangement of the n—1 couples in

P (n—1) ways.
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Wemight solve the equations . [0), (6! ind ependently.

On aceount of the \'im'»[v “lori ot eqnation | 5) we “chinase
that one for solution, .m!mu'! RET
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if we adapt as the values of $i1L ¢ 20 &35 their actual
valiies 1, 0, 0 ;-\\m-vil\'(l\' we obtaln the Dcuual soulution
for & as lmsl cable to the pmhle'n in hand.

When the function ¢ has been found thie other functions
will be given by the cqnutiuns

S = n4+1)=¢(n)
and ;,L(7:)=¢(n+l)—(\n—?)é(?:)-} ¢ (n—1),
The values of the functions for the first ten values of n

are given in the following table
L=

no S ) AL (e (=11 S

1 -1 1 0 — 1
2 U O 1 J
3 1 0 i 2
1 2 1 1 12
B 1 3 & S12
5 ) 146 83 GLun
7 STy HIH 211 410200

B a8 yire Tind 21 RmToR0
i PoaasT 0413 11531 1749,50 3340
To 43 Tu2 455000 163605 150501,720060,
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