Sash Problem

| was browsing through a copy of "The Reel" (magazine of London Branch) from 1953 and came across this
puzzle set by Hugh Foss (who else would have dreamed this up!).

"Hello, Drummond," | said, "What on earth were you doing in Duke of Perth? Was it a game?"

"Yes," he replied. "We were five couples and the 1st couple danced three times, ending in 4th place and
stepping to the bottom as a new top couple started. The men were all wearing their own tartans and
commenced in the order:

Abercrombie, Buchanan, Cameron, Drummond and Erskine.

The women were our fiancees and were also named:

Abercrombie, Buchanan, Cameron, Drummond and Erskine.

Each woman had borrowed one of the others' sashes.

None of us is engaged to a woman of the same surname as himself.

None of us danced with our fiancée.

No woman danced with the fiancée of the woman whose sash she borrowed.
My fiancée borrowed Joan Erskine's sash."

"But what was the game?"

"The game was to get the sashes back to the owners, which could only be done via the man wearing the tartan
corresponding to the sash.

The borrower gave the sash to the man the first time she set to him and he gave it to the owner the next time
he set to her.

All the owners had their sashes back by the time we had danced through the figure seven times."

What is the name of Miss Cameron's fiancée?
Whose sash did Miss Drummond borrow?

Here is the solution

Call the women 1, 2, 3, 4, 5 according to their starting position and define a table showing:

(P) Her partner’s name

(N) Her own name

(P/F) Name of her partner’s fiancée

(S) Sash that she borrowed.

To begin, all we know is the name of each partner because the question stated that the men started in the
order of their surnames.

Position | P | N P/F | S
1 A
2 B
3 C
4 D
5 E

Note that no row can contain the same letter twice. This is because:

P and N must be different (No man has the same name as his partner).

P and P/F must be different (No man has the same name as his fiancée).

N and P/F must be different (No woman is her partner’s fiancée).

S and N must be different (No woman wore her own sash).

S and P/F must be different (No woman borrowed the sash of her partner’s fiancée).

Now encode the sequence in which each man sets to one of the women in Duke of Perth.
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Now consider the sash routes (borrower - man - owner) for the Drummond and Erskine sashes.
The following table shows all the possible combinations and indicates why all but one are invalid.

Drummond | Erskine Reason why invalid

1-D-2 1-E-2 Woman 1 cannot have borrowed both Drummond and Erskine sashes.

1-D-2 1-E-3 Woman 1 cannot have borrowed both Drummond and Erskine sashes.

1-D-2 2-E-3 Woman 2 is Miss Drummond and also borrowed the Erskine sash.
This is not possible as the question states that the Erskine sash was borrowed by
Drummond’s fiancée (who cannot be Miss Drummond).

1-D-3 1-E-2 Woman 1 cannot have borrowed both Drummond and Erskine sashes.

1-D-3 1-E-3 Woman 1 cannot have borrowed both Drummond and Erskine sashes.

1-D-3 2-E-3 Woman 3 cannot be both Miss Drummond and Miss Erskine.

2-D-3 1-E-2

2-D-3 1-E-3 Woman 3 cannot be both Miss Drummond and Miss Erskine.

2-D-3 2-E-3 Woman 2 cannot have borrowed both Drummond and Erskine sashes.

Thus, the only valid routes are 2-D-3 and 1-E-2 which can now be entered in the table.

Position | P N|PF|S
1 A E
2 B E D
3 C D

4 D

5 E

Looking at row C (in the sequence table), the Cameron sash must have been borrowed by woman 1, 2 or 5.
We can rule out 1 (who borrowed the Erskine sash) and 2 (who borrowed the Drummond sash).
Thus the sash route must be 5-C-4 which can be reflected in the table.

Position | P N |P/F|S
1 A E
2 B E D
3 C D
4 D C
5 E C

We now need to add A and B to the Name column and, since row 1 cannot include another A, it must be:

Position | P N |P/F|S
1 A B E
2 B E D
3 C D
4 D C
5 E A C

This tells us that Miss Buchanan borrowed Miss Erskine’s sash, but we know it was borrowed by Drummond’s
fiancée, so we can add B to the Fiancee column.
This also determines the location of A and B in the Sash Column, avoiding duplicates.

Position | P N |P/F|S
1 A B E
2 B E D
3 C D B
4 D C B A
5 E A C




Finally, the missing A, C, D and E can be added to the Fiancee column.
Row 5 must be D.

The only valid cell for E is in row 3.

The only valid cell for Ais in row 2.

Thus, C must be added to row 1.

Position | P N | P/F|S
1 A B C E
2 B E A D
3 C D E B
4 D C B A
5 E A D C

So the answers are:
Miss Cameron is Abercrombie’s fiancée.
Miss Drummond borrowed Miss Buchanan’s sash.



