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A NOTE FOR
THE CHESS DETECTIVE

Suppose | told you that in the following position no pawn
has ever reached the eighth square. Would you believe me?

Black

a-| @

*|  §
f,| &

‘|

5 | )
s 8 e
1|

a b ¢ d e f g h
White

If you did, you shouldn’t have, because what | havetold
you islogically impossible! Here is the reason why.

To begin with, in al the problems in this book, sguares
will be designated by letter and number. For example, in the
above position, the White king is on f2, the Black king is on
€8, a White bishop is on g3, the Black queen is on ¢6, and
White pawns are on b2 and d2.

Now, how did the White bishop ever get to g3 from its
home sguare of ¢1, since the pawns on b2 and d2 have never
moved to let it out? The only possibility is that the bishop
originally on c1 was captured on its home square without

Xi



A NOTE FOR THE CHESS DETECTIVE

having moved, and that the bishop on g3 is really a pro-
moted bishop. (After all, a pawn doesn’t have to promote to
a queen; it can also promote to a rook, a bishop, or a
knight). Therefore, the statement that no pawn has ever
reached the eighth square simply doesn’'t hold watex!

The above problem, like the one on the jacket cover, is a
very simple example of the type considered by Sherlock
Holmes in this remarkable manuscript. Such problems be-
long to the field known as retrograde analysis. Unlike the
more conventional type of chess problem (which is con-
cerned with the number of moves in which White can win),
these problems are concerned only with the past history of a
game. The variety of questions that these puzzles can pose is
quite fascinating. For example, you might exhibit a position
in which one of the piecesis dropped (or represented by a
coin lying on the sguare), and the problem is to figure out
what the piece is. Then again, positions are given from
which you can deduce that one of the pieces on the board is
a promoted piece, but it is impossible to tell which piece it
is. (Indeed, a position is given in which you cannot even de-
termine whether the promoted pieceis White or Black!)

It is even possible, as we shall see, to prove that White
has a mate in two moves from a certain position, while at
the same time it is impossible to show the mate! Unbeliev-
able as this may sound, it is true.

These problems are intriguing studies in pure deductive
reasoning. They might be said to lie on the borderline be-
tween logic and chess (in fact, they have sometimes been re-
ferred to as problems in chess-logic). They very much have
the psychological flavor of detective stories, and naturally
had an enormous appeal for Holmes indeed, thisist he
only type of chess problem in which he took any interest.
We are most fortunate in that Holmes's brilliant exposition
of this whole subject in Part | is so lucid that any reader who
merdy knows how the pieces move will easily be able to fol-
low his explanations step by step. He will have become
pretty much of an expert in this type of reasoning by the

Xii



A NOTE FOR THE CHESS DETECTIVE

time he reaches Part 11, and will be adequately prepared to
help Holmes locate Captain Marston’s buried treasure by
means of retrograde analysis and, at the same time, solve a
curious double-murder mystery.

It is our great good luck that Holmes was so adept at this
type of chess problem. If he hadn’t been able to sdve one of
them in particular (you will find out which one), this manu-
script would never have taken shape, for he would have
fallen prey to a diabolical scheme of Moriarty’s ard lost his
life before he ever even met Dr. Watson.

RAYMOND M. SMULLYAN
Elka Park, New York
February 1979
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AMATTER
OF DIRECTION

What about a stroll to the chess club?' Holmes remarked
one early afternoon.

"Why, Holmes!" | cried in amazement. "I did not know
you were a chess enthusiast!"

"Not of the conventional sort,” laughed Holmes. "I do
not have too much interest in chess as a gameindeed, | do
not have much inclination for gamesin general ."

"But what is chess, if not a game?' | asked in
astonishment.

Holmes's face grew serious. "There are occasional dess
situations, Watson, which challenge the analytic mind as
fully as any which arise in redl life. Moreover, | have found
them as valuable as any exercises | know in developing those
powers of pure deduction so essential to dealing with real-
life situations."

"Tell me more," | replied with interest.

"What | have in mind, Watson, is this: In an actual
game, both players have their eyes fixed entirely on the fu-
ture. Each player tries to control the future in a way favor-
able to his own paosition. Also, in most chess problems of the
usual sort White to play and mate in so many moves  the
entire emphasis is on doing something to contral the future.
Now, although | have the deepest respect for the better
problems of this sort many of them are really ingen ious
works of art! the type of strategies involved, clev e as they
are, is hardly of any use to mein my own work."

"I am afraid | am still in the dark," | responded.

"There are certain chessboard situations," explained
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Holmes, "which are of no interest to the player of chess as a
game of no interest with regard to future outcomes  but
are of vital interest in providing clues as to what must have
happened in the past.”

"Can you give me an example, Holmes?' | asked with
ever-growing curiosity.

"Another time," said Holmes, rising. "Right now | really
do fed like taking a jaunt to the chess club. Why don’t you
come with me, Watson? Who knows we might encounter
an actual situation to illustrate my point."

| thought this a good idea and got my hat, and together
we sauntered over to the club. It was empty except for two
occupants: Colonel Marston, whom we knew fairly well,
and a distinguished, intelligent-looking gentleman with a
very pleasant and humorous manner.

"Why, Holmes," said Marston, rising from his place at
the chessboard, "let me introduce you and Dr. Watson to a
very dear friend of mine, Sir Reginald Owen. We have just
finished a most delightfully bizarre and eccentric game. The
playing was utterly wild on both sides, though perfectly
legal, of course.”

"So | see" remarked Holmes, looking at the board. The
position was this:

North
J & &
|‘| &
j 2 &
| . |
| Y
| |
L |

South
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"Why isit, Marston,” said Holmes, "that every time | see
you at chess, you always seem to be playing White?'

Marston laughed at this, but suddenly his face dropped.
"Why, Holmes," he said, "how on earth did you know | was
playing White? I’ m sure the last move was made sometime
before you or Watson entered the room. So how could you
possibly know?"

"Perhaps,”" said Sir Reginald, with a slightly mischievous
smile, "your friend knew for the simple reason that you have
a White piece clenched in your hand."

"I don't see that as evidence," | protested. "Why could it
not be a piece captured from his opponent?"

"As a matter of fact,” laughed Holmes, "Sir Reginald
happens to have an excellent point. | have observed that
when a chess player is idly fondling a piece during the
course of a game, nine times out of ten it is one of his own
men."

"Why isthat?" 1 asked.

"That's difficult to say, Watson; | think it is a rmatter of
unconscious courtesy. One has a certain natural psychologi-
cal reluctance to handle one’s opponent’s pieces. A any
rate, the fact is that players ailmost always handle their own
pieces. However, that was not my clue, since Colonel Mar-
ston opened his hand only after Sir Reginald' s remark,
hence | did not see what color piece Marston was holding.
But even if | had, my inference would have been only a
probability, and | would not have told Marston as confi-
dently as | did that he was playing White. In this case, my
inference was far more definite; | knew for certain that Mar-
ston was playing White."

"But how?" pleaded Colonel Marston.

Holmes replied, with a merry twinkle in his eye, "l redly
think, sir, you will have more fun trying to solve this little
mystery yourselves. I'm sure to bump into you againone of
these days, Marston, and if you have not figured it out by
then, | shall be ddlighted to tell you. But I'm afraid you will
find it disappointingly elementary!"
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Both Marston and Sir Reginald became intensely ab-
sorbed in the problem and started discussing with each
other all sorts of wild possibilities. After a short while we
took our leave, after shaking hands with our new acquaint-
ance, Sir Reginald.

"Holmes," | said when we were outside, "I am bursting
with curiosity. How did you know?"

"We can discuss that quietly this evening over a chess
board. Meanwhile, what say you to a visit to the Museum,
and then a good dinner at Agosino’s?"

Severd hours later, we were comfortably back at Baker
Street, Holmes lounging in his favorite dressing gown and
smoking his well-loved pipe. "Is it not a ddightful coinci-
dence," he chuckled, "that so soon after our rather abstract
conversation this afternoon, we encountered a sSituation
amenable to retrograde analysis?'

"Retrograde analysis?' | asked. "What is that?'

"Why, the very thing we were discussing! Have you yet
figured out how | knew Marston was playing White?'

"Why, no," | replied. "I used all the methods you have
taught me, | examined the whole room thoroughly, but
could not discover asingle clue!"

At this, Holmes burst into aroar of laughter. "The whole
room, Watson, the whole room! Did you examine the rest
of the building as well?*

"I never thought of that,” | admitted meekly.

"My dear Watson," Holmes said, laughing harder than
ever, "l was only jesting, you know. It was hardly necessary
to examine the whole building, nor even the whole room,
nor the table, nor the players, but merely the chessboard."”

"The chessboard? What was peculiar about the
chessboard?'

"Why, the position, Watson, the position. Don’t you re-
call anything peculiar about the position?*
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"Yes, | dorecall that at the time | regarded the position
as highly unusual, but | cannot see how one can deduce that
Marston played White from it!"

At this Sherlock rose. "Let us set up the position
again. . . . Now there" said Holmes after reconstructing the
setup of the afternoon, "can't you deduce which sicke is
White and which side is Black?"

| looked long and carefully, but could discover no clue at
al. "Is this an example of what you call 'retrograde analy-
sis'?' | asked.

"A perfect example" replied Holmes, "abeit an ex-
tremely elementary one. But come now, you see no clue
whatsoever?'

"None at all," | said sadly. "Superficialy it would appear
that White is on the South side. But this is really quite su-
perficial! The game is clearly in the end-game stage, where it
is not too uncommon for one of the kings to be driven to the
opposite end of the board. So it seems that White could
really be on either side."

"There is nothing in the situation which arrests your at-
tention, Watson?' asked Holmes despairingly.

| looked again at the board. "Well, Holmes, | suppose
there is one feature which would probably arrest anybody’s
attention, namely that the Black king is now in check from
the White bishop. But | can’t see that this has any bearing
on which side is White."

Holmes smiled triumphantly. "All the bearing in the
world, Watson. And here is where retrograde analysis comes
in! In retro-analysis which is short for 'retrograd e analy-
sis’ one must delve into the past. Yes, the past, Watson!
Since Black is now in check, what could have been White's
last move?'

| looked again at the board and replied, "Why, it could
easily have been the White pawn on €5; just having moved
from e4 and discovering check from the bishop. This, of
course, assumes that White is South. But on the other hand,
it could also be that White is North, in which case his last
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move was the pawn on d4 from d5. | see no basisfor decid-
ing between these two possibilities."”

"Very good, Watson, but if it is really true, as you have
said, that White's last move was with one of the pavns on
e5 or d4, then what could have been Black’s move immedi-
ately before that?'

| looked again and replied, "Obvioudy by the Black king,
since it is the only Black piece on the board. He couldn’t
have moved from b8 or b7, hence he must have moved out
of check froma7."

"Impossible!" cried Holmes. "Had he been on a7, he
would have been simultaneously in check from the White
gueen and the other White bishop on ¢5. If the queen had
moved last to administer check, Black would have already
been in check from the bishop. Had the bishop moved last,
Black would have already been in check from the queen.
Such an impossible check is technically known in retrograde
analysis as an'imaginary check.’ "

| thought for a moment, and realized that Hol mes
was right. "Then,” | exclaimed, "the position is simply
impossible!"

"Not at al," laughed Holmes. "Y ou have smply not con-
sidered all the possibilities.”

"Now look, Holmes, you yourself have just proved that
Black had no possible last move!"

"I proved nothing of the sort, Watson!"

At this point | was getting a bit impatient. "Oh, come
now, Holmes, you just proved to my entire satisfaction that
the Black king had no possible last move."

"True enough, Watson, | proved that the Black king had
no possible last move, but this hardly proves that Black had
no possible last move."

"But," | cried, "the king is the only Black piece on the
board!"

"The only Black piece on the board now," corrected
Holmes, "but that does not mean that the king was the only
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Black piece on the board immediately prior to White' s last
movel"

"Of course,”" | replied, "how stupid of me! White on his
last move could have captured a Black piece. But," | ex-
claimed, more puzzled than ever, "whichever of the pawns
on €5 or d4 moved last made no capture!"

"Which only proves," laughed Holmes, "that your origi-
nal conjecture that White' s last move was with oneof those
two pawns is simply incorrect.”

"Incorrect!" | cried, bewildered. "How can that be?"
Then it dawned on me! "Of course!" | exclaimed trium-
phantly. "1 see the whole thing now! How silly | did not see
it all dong! White's last move was with the pawn from g2
capturing a Black piece on h3. This capture simultaneously
checked the Black king and captured a Black piece, and it
was this piece whatever it waswhich made the prece  d-
ing Black move!"

"Nice try, Watson, but I'm afraid it won't do! If awhite
pawn had just been on g2, then how on earth could the
bishop on hl ever have gotten to that square?"

Here was a new puzzler! At this point | said, "Redlly,
Holmes, | am now thoroughly convinced that the position is
simply impossible!™

"Really now? Well, well! This only affords another exam-
ple of what | have often remarked: Conviction, no matter
how firm, is not always a guarantee of truth.”

"But we have exhausted every possibility!" | exclaimed.

"All but one, Watson the correct one, asit happens.”

"It seems to me that we have really covered every possibil-
ity. | am certain that we have proved this position to be
impossible!"

Holmes's expression grew grave. "Logic," hereplied "isa
most delicatea most fragilething. Powerful asit  iswhen
used correctly, the least deviation from strict reasoning can
produce the most disastrous consegquences. Y ou say you can
"prove’ the position impossible. | should like youto try to
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give me a completely rigorous proof of this fact. | think that
in so doing, you may yourself discover your own fallacy."

"Very well, then,” | agreed, "let us review the possibili-
ties one by one. We or rather you have certainly pr  oved
that neither pawn on d4 or €5 could have moved last.
Correct?'

"Absolutely," said Holmes.

"Likewise the pawn on h3?"

"Right," said Holmes.

"Surely the bishop on hl didn’t move last!"

"Right again," said Holmes.

"And certainly the other bishop on c5, and the White
gueen, could not have moved last. And surely the White
king didn’t move last!"

"I’m completely with you so far," remarked Holmes.

"Well then," | said, "the proof is complete!l No White
piece could have moved last!"

"Wrong!" exclaimed Holmes triumphantly. "That is a
compl ete non sequitur!™

"Just a minute now," | cried, a bit beside myself. "I have
accounted for every White piece on the board!"

"Yes," said Holmes, highly amused at my consternation,
"but not for pieces off the board."

At this point, | was beginning to doubt my sanity. "Really
now, Holmes," | cried in utter desperation, "since White
moved last, the piece he just moved must be on the board,
since Black has not yet moved to capture it. Pieces don’t just
move off the board by themselves, you know!"

"Wrong," said Holmes, "and there lies your whole
fallacy!"

At this point, | blinked my eyes and shook myself to con-
vince mysdlf that | was really awake. With the utmost con-
trol, I calmly and slowly said, "Y ou honestly mean to tell
me, Holmes, that in chess a piece may leave the board with-
out being captured?’

"Yes," replied Holmes. "There is one and only one type
of piece which can do that."

10
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"A pawn!" | said, with a profound sigh of relief. "Of
course, a pawn on reaching the eighth square promotes.
But," | continued, "I do not see how that can help us in the
present situation, since the White queen is not now on the
eighth sguareregardless of which direction White i s
going."

Holmes replied: "lIs there any rule in chess which de-
mands that a pawn, when it promotes, must promote to a
queen?’

"No," 1 replied. "It can promote to a queen, rook,
bishop, or knight. But how does that help us here? . . .
Hallo," | said, "of course! It may have promoted to the
bishop on hl which of course means that Whiteis No rth.
But how does that leave a last move for Black? Ah, I’ ve got
it! The promoting White pawn was on g2 and captured a
Black piece on hl; this Black piece made the move right be-
fore that! So indeed, White must be North!"

"Very good, Watson," said Holmes with acalm smile.

"One thing, though, that bothers me, Holmes. Why on
earth should White have promoted to a bishop when he
could have had another queen?'

"Watson," Holmes very carefully replied, "that question
belongs to psychology and probability, and certainly not to
retrograde analysis, which deals not with probabilities, but
only with absolute certainties. We never assume that a
player has played well, but only that he has played legally.
So however improbableit is that a given move was made, if
no other move was possible, then that must have been the
move which in fact was made. As | have told you many
times, when one has eliminated the impossible, then what-
ever remains, however improbable, must be the truth.”

11
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A DELIGHTFUL
VARIATION

If 1 have gone to excessive lengths in spelling out every last
detail of the preceding adventure, | have done so for the
sake of the reader who is an absolute beginner in the art of
chess detection. Thiswas the stage | wasin at thetime. As |
grew more and more adept at this type of reasoning, Holmes
could afford to give me shorter and shorter explanations of
the solutions to these intriguing problems.

Two evenings later, Holmes and | had a pleasant surprise:
an unexpected visit from Colondl Marston and our new ac-
guaintance, Sir Reginald. We were always delighted to see
Colond Marston, who is a keen-witted and maost amusing
chap. And Sir Reginald we liked more and more as we got to
know him better.

After a cozy round of warm brandy, Marston said, "It did
not take us very long, Holmes, to figure out your little mys-
tification. Of course, since we were the players, this is not
very much to our credit. After all, Holmes, it was | who
made that highly unorthodox move of promoting to a
bishop. But it took us a bit of thought to realize that from
the standpoint of that position, no other last move could
have been possible.”

Holmes, delighted, arose and said, "1 knew you would get
it, Marston, |1 knew you would! And now, gentlemen, |
should like to tell you of a curious coincidence. The position
which | found when you were playing Sir Reginald bears a
striking similarity to the following position | saw two years
agoin aclub | was visiting in Calcutta." And Holmes set up
the chessboard as follows:

12
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North
@ @&
-
]
2
2
& |
£
South

"As you see, gentlemen, the only difference isthat a pawn
ison d6 instead of €5. Y et thislittle difference is enough to
make it totally impossible to tell now which sideis White."

We all looked at the board with great curiosity. Marston
spoke first. "I really don't see how this change isrelevant,
Holmes. White's only possible last move is a pawn from g2
capturing a Black piece on hl and converting to a
bishop."

"Not so, Marston; thisis a possible last move, but not the
only one. When | first saw this position, | had the same im-
mediate thought, and was just about to surprise the players
by telling them which side was White when | suddenly real-
ized that there was ancther equally real possibility. Fortu-
nately, just as one of the players was about to clear the
board, | asked him, ' Sir, has any promotion taken gace in
this game? His hands stopped as he turned to me ard said,
"No, there hasn't, but why do you ask? ’'Becausef replied
triumphantly, ’this means that you must have been gaying
White!” Both gentlemen looked at me rather amazed,
though their amazement turned to amusement when | told
them how | knew."

We all looked at the position with greater interest than
ever. Marston again spoke. "I can't see it, Holmes; | really
can't! Since White' s last move was not a promotion,it must

13
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have been with one of the pawns on d4 or d6. But in either
case, Black could not have had any possible last move!"

"Not so, Marston, not so," replied Holmes. "White' slast
move was indeed with one of these pawns. I'll evengive you
a hint and tell you that it was with the pawn on d6."

"But," said Marston, "the pawn must have moved from
d5 to give Black check from the bishop on hl. So how
could the Black king have moved before that? The only
square it could have come fromis a7, but this would involve
animag-inary check!"

At this point Sir Reginald spoke up. "Brilliant, Mr.
Holmes, really brilliant! | see it now! White moved the
pawn not from d5, but from €5 capturing a Black pawn on
d5 en passant! This Black pawn had, of course, just moved
from d7. White’'s move before that was with the pawnthen
on &5 from e4, putting Black in check. And Black’smove
before that was with the king from a7, moving out of check
from the bishop on ¢5, but not being in check from the
gueen, since the Black pawn would have been on €7."

"I"'m afraid that was a bit hard for me to follow," | re-
marked. "Would you mind going over it again?'

"Why certainly,” replied Sir Reginald. "The position a
couple of moves ago was something like this." He rear-
ranged the pieces:

[}
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Then he made the following sequence of moves to bring
the game to its present position:

1 B - ¢5check K-a8
2 P - eb check P-4
3 P x P en passant check

And that’ s how Hol mes knew which side was which!

15
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ALITTLE
EXERCISE

Several days later, | had a memorable evening alone with
Holmes, during which | learned more about retro-analysis
than perhaps on any other occasion. | was becoming vastly
intrigued with this subject, and | began by asking, "Holmes,
do all retrograde problems involve a final checkmate
position?’

"Oh, not at al," hereplied. "Most of them, as it hap-
pens, do not." | then asked, "And is the question always
which sideis which?'

"Most definitely not,” replied Holmes. "This question
happens to be exceedingly rare! Here, let me set up alittle
exerciseto illustrate the more normal type of situation:

Black-1

® @

2
2

White-3

|
i
i
|

16
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"I call this an 'exercise,’ Watson, since it is redly too
simpleto dignify by the word ’ problem.’

"As you see, Watson, neither side is mated nor even  in
check. And we are given that your side is White. The ques-
tion now is this: Given that Black moved last, what was his
last move, and White's last move?”

| thought for a while, then said, "Holmes, I’m sorty to be
such a slow pupil, but the situation again seems impossible!
Obviously Black just moved out of check from a7, but |
don’t see how White could possibly have moved his lishop
to administer the check!"

"Not bad, Watson; not bad at all! | see you are beginning
to think. But why do you have this persistent habit of for-
getting that a move may involve a capture?’

Then, of course, | saw it. "Right, Holmes, right. Black’s
last move was with the king from a7 capturing a White
piece on a8. This piece must have moved before that out of
the diagonal from gl to a7 to uncover check from the
bishop. What piece could that be? Why obviously a knight,
which had moved from b6 to a8. Thus Black’s last move was
from a7 to a8, capturing 3 White knight."

"Correct," said Holmes.

A new thought suddenly occurred to me. "Holmes," |
said, "was it really necessary in this problem to be given
which side was White?'

"Of course,” replied Holmes. "If we hadn’t been given
that information, then a second solution would have been
possible: A White pawn could have just promoted to
bi shop.”

A few minutes later | asked, "Holmes, are all retrograde
problems solved by first considering what was the last
move?"'

"Oh no," replied Holmes. "In many of these problems
there is no way at all of ascertaining the last move. Never-
theless one can determine a move or sequence of mov  es
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A LITTLE EXERCISE

which have occurred sometime earlier in the game, though
precisdy when they occurred is nather determinable nor rd-
evant to the solution of the problem.”

"Can you give me an example?' | asked. Holmes thought
for amoment and then set up the following position:

Black-14

-4 vd al
53 ‘BN E3 %
a 1 3

&
AR A2 4228818
= & 2|

White-12

"The problem is: On what square was the White queen
captured?’

| looked at the position, and reasoned thus: "Well,
Holmes, | see that White is missing his queen, both bish-
ops, and one knight. Now, two captures can be accounted
for by the Black pawns on €6 and h6; the first came from d7
and made a capture on €6, and the second came from g7
and made a capture on h6. Now, neither White bishop ever
got out onto the board to be captured by these pawns, since
the one from c1 was hemmed in by the pawns on b2 and
d2 which have not yet moved, and the one from f1 was
hemmed in by the pawns on e2 and g2."

"Good, Watson," interrupted Holmes. "I’'m glad you
were ableto seethat yoursdf."

"Elementary, my dear Holmes," | could not help but jest.
"However, I'm afraid my reason cannot carry me muchfur-
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ther. All right, we now see that the White pieces captured
on e6 and h6 are the queen and a knight. So the White
gueen was captured either on €6 or h6, but | cannot see why
the queen could not have been captured on either one of
them and the knight on the other."

"Well," said Holmes, "then I’'ll have to give you sane
hints in the form of questions. One of the main things in
solving these problems is to think of the right questions to
ask oneself. Now, what was captured by the White pawn on
b3?

"Obviously a Black bishop," 1 replied.

"What is the home sguare of that bishop?"

"Clearly c8, as the bishop from f8 travels only on black
Suares.”

"Right. Now comes the crucial question: Which was
captured first, the Black bishop or the White queen?'

"1 see no way to tell," | replied.

"Well then, put it this way: Did the White queen get
captured before or after the capture on b3 by the White
pawn?'

| looked at the position again, and began to see the point.
"The White queen,” | said, "got out onto the board via the
square a2, hence the pawn on b3 made its capture first to | et
the queen out. And since the pawn captured a bishop, then
the bishop was captured before the queen.”

"Exactly," said Holmes. "And now, does this not solve
the problem?"

"l do not see how."

"Well then, 1 guess the next question to ask yoursdlf is
this: Did the bishop from c8 get captured on b3 before or
after the capture on €67

"The pawn on e6 made its capture first," | replied, "to let
the bishop out."

"Correct," said Holmes. "Now you have all the pieces of
the puzzle, Watson; you have merely to put them together.”

"Ah," | said, "now | seeit. The capture on e6 was made
before the Black bishop got out to be captured on b3, which
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in turn happened before the White queen got out to be captured.
Therefore, the White queen was not the piece captured on €6. In
other words, the sequence was this: Firgt the knight was captured
on €6, then the Black bishop got out and was captured on b3, then
the White queen got out, and must have been the piece captured on
h6. So the queen was captured on h6."

"Very good, Watson," said Holmes encouragingly. "1 think
with a bit more experience, you will be able to do ret-rograde
anaysis."
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WHICH COLOR?

In retrograde analysis," | asked Holmes one day, "is the
problem always to ascertain either the direction, the last
move, or the square on which a given piece was captured?”

"Oh, by no means," replied Holmes. "The questions that
arise are sometimes of a far more intriguing and bizarre
nature."

"Can you give me an example?' | inquired.

Holmes thought for a moment. "Not a sufficiently ele-
mentary one for you to comprehend at your present
stage. . . . But wait! | have just thought of an ideal problem
for you right now!"

With a curious look of amusement, Holmes set some
pieces on the board. "Wait, Watson, the position is not
complete!" said Holmes as he went over to his shelf and
brought back a tiny box which had often caught my eye.
"I"'ve many times had the fedling, Watson, that youwere on
the verge of asking me what is in this box, but politeness
forbade you. Am | right?'

"Why yes, Holmes," | confessed, "I’ ve many times war
dered what isin that box."

Well now, Watson, let us see!"

With the air of a mischievous child, or of a stage magi-
cian, he dowly and rather melodramatically opened the lid
and removed, of al things, a pawn. The pawn was identical
in shape to the pawns of Holmes's chess s&t, only tis pawn
was painted half black and half white.

Where on earth did you get that?' | laughed.
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"Oh, Watson, | keep this as a memento of the little
problem | am about to show you." So saying, Holmes
placed the mysterious pawn on g3, and the position was
this

Black-1 or 2

}F T Ee

& &

White-3 or 4

"In this game," said Holmes, "no piece or pawn has ever
moved from a white square to a black square, nor from a
black square to a white square. The questionis. What is the
color of the pawn on g37*

"That's easy," | jested. "The pawn on g3 is Black and
White!"

"No, serioudly,” laughed Holmes, "what color pawn
Black or White should be put on g3 to make the posi  tion
compatible with the given conditions?"

| looked, but could see no clue at all. A thought struck
me: "Y ou say that no piece has ever moved from a square of
one color to a square of another. Under these circumstances,
how could the knights have ever moved?'

"Good point, Watson, good point! Obvioudy, they never
did!"

"Then whatever happened to them?'

"Clearly they were captured on their own squares.”
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This struck me as a trifle odd, to say the least, but as cer-
tainly within the realm of possibility. "Is this a hint to the
solution?' | asked.

"No, Watson, not to this problem though it does fig ure
in some other problems of thistype."

"Then | am completely in the dark; | see no clue
whatsoever."

"The clue," Holmes remarked, "is in the position of the
White king."

"The White king!" | exclaimed. "The White king could
have come from any of the four squares a3,a5,c5, or ¢3."

"Yes, yes," said Holmes, "but how did he ever escape
from his home square, e1?'

| looked at the position, perplexed. The king could not
have escaped via the black squares d2 or f2, since the pawns
there had not yet moved. And, of course, he could not have
escaped via the sguares d1, €2, or 1, since they are white.
So how did he get out? Then | saw it: "White castled,” |
said triumphantly.

"Excellent, Watson! Did he castle on the king's sice or
the queen’ s side?"

| thought for amoment and said, "On the king's sice."

"Why?" asked Holmes.

"Because had he castled on the queen’s side, the queen’'s
rook would have had to move from al ablack square  to
dla whitesquare."

"Better and better," cried Holmes. "Now, does that not
solve the mystery of our little pawn?'

"I don't see how, Holmes," | replied, but then | swddenly
saw it: "Of course! The only way the king could get from gl
to his present position is via the squares h2 and g3. If the
pawn on g3 is White, then it must have come from h2, and
the king could never have got out! So the mystery pawn
must be Black."

"Now, Watson," he said, "you are redly beginning to get
the hang of retrograde analysis!"
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ANOTHER
MONOCHROMATIC

These monochromatic problems, Watson by which |
mean problems of the type we just considered, in which it is
given that no piece has moved from a white square to a
black square, or vice versathese monochromatics ca n
sometimes lead to the most bizarre situations imaginable.
Here is one, Watson, in which the very question is a bit of a
shock!"

Black-1

@ ]

& &

=

White-3

"In this game," Holmes went on, "no piece has moved
from a white sguare to a black one, and vice versa. Further-
more, the White king has made under fourteen moves.
Prove that a promotion has taken place."

| gasped with amazement. "Really, Holmes, really now,
thisistoo much!"
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Holmes was delighted with my consternation. "No, Wat-
son, this problem really has a solution.”

"Give me some clue," | begged.

"I have already given you one," remarked Holmes.

"When?' | asked, quite puzzled.

"In the last problem," he remarked. "Recall our conver-
sation about what happened to the knights."

| shall not give you a detailed account of the dialogue that
followed, but simply tell you the solution that Holmes ex-
tracted from me with his series of Socratic questions.

The four missing knights were captured on their home
squares. Then what pieces captured them? There is no
problem at all accounting for the White knights nor the
Black knight from g8. The only problem is the Black knight
from b8. What White piece could have captured it? It could
not be the queen from di, as she travels only on white
squares. It could not be the bishop from c1, since the pawns
on b2 and d2 have not moved to let it out. It certainly could
not be the bishop from f1, because that bishop travels on
white squares. Therefore, if the knight on b8 was captured
by a queen or bishop, it must have been captured by a pro-
moted queen or bishop. If the knight was captured by a
pawn, then the pawn must have promoted! Now, the knight
was not captured by the White king, since it would take the
king at least fourteen moves to get there and back. And, of
course, it was not captured by a knight, as knights can’'t
move. The last possibility to consider is a rook. Why
couldn’'t the Black knight have been captured by the rook
from al? Thisis the lovdiest part of the problem. The rea-
son is that the rooks since they are confined each  to one
color can go only an even number of squares forward,
backward, or sideways. In particular, the rooks from al and
hl can never possibly be on the second, fourth, sixth, or
eighth rows! Therefore, if the Black knight was captured by
a rook, then it was captured by a promoted rook. This ex-
hausts dl possibilities, and we see that each of them involves
the promation of a White pawn. Q.E.D.
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A QUESTION
OF SURVIVAL

The last problem that Holmes showed me that day was
another monochromatic. "Before we leave these monochro-
matics, Watson," he said, "there is one more | wish you to
consider. It is unique in many respects. The solution is not
at all "complex’ indeed, there is only, one simple idea be-
hind it. But this idea cannot be arrived at by any compli-
cated process of ratiocination; it can only be grasped by a
single act of intuition."

Full of curiosity, | watched as Holmes laid out the follow-
ing position:
Black-1

el

White-4
A White bishop was placed equally between the squares

€3 and ed. Thinking this was an oversight, | was about to
move it, when Holmes stopped me: "No, no, Watson!
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That's precisely the problem! On which square, €3 o e4,
stands the bishop given that this game was mono-
chromatic?"

| looked down helplessly, and Holmes continued speak-
ing, evidently enjoying his own words. "The beautiful thing
about this problem," he said rhapsodically, "is that it is so
delightfully abstract! Indeed, if it will help you any, | could
just as well have had a Black bishop there instead of a White
one. Or | could have used a pawn, arook, or a queen instead
of a bishop; it would have made no difference! And," he
went on, waxing more and more enthusiastic, "instead of
using those two particular squares, | could have used any
two adjacent ones. In fact, they needn’'t even be adacent
they need only be of different colors! In fact,” he added
triumphantly, "I could even take the bishop off the board
and restate the problem thus: In this monochromatic game,
there is another piece somewhere on the board. Does it
stand on awhite square or a black square?’

Far from being "helped” by this information, | felt more
benighted than ever! "Tel you what, Watson,” Holmes
continued a bit mischievoudly, "I'll give you a hirt! When |
was a boy, someone once told me the story of the lion and
the bear. A lion and a bear were fighting furiously and de-
vouring each other. Finally each had eaten the other up, and
there was nothing | ft of either!"

"That’s ahint?" | asked in astonishment.

Holmes, who perhaps had not heard me, continued, "Al-
though | was quite young at the time, | had a sufficient
commonsensical grasp of the law of conservation of matter
to realize the absurdity of the situation!™

"And that’s ahint?" | repeated.

"Why yes, Watson, if you look at it right! Don’t yau
see," Holmes continued, with unusual intensity, "that if the
bishop were on the wrong color, we would have that exact
same impossibility? Look, suppose the bishop were on a
white square. Then what piece on the black squares could
have captured the last piece which fell on a black square?
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Certainly not the White king or the pawns, since they have
never moved! Here, put the matter this way: Think of an
army of Black pieces on black squares and an army of White
pieces on black squares 'devouring’ each other, soto speak.
There must be at least one survivor! What could this survi-
vor be? Only the bishop! Henceit is on a black square.”

| was lost in admiration. "Really, Holmes, this is the most
remarkable problem you have shown me yet! Who invented
this masterpiece?’

"Moriarty," was the thunderously unexpected reply.

"Good God, no!" | gasped.

"Oh yes, Watson! And it is hardly surprising, you know.
This problem has the sort of diabolical simplicity which was
so much a part of Moriarty’s nature."

We sat several minutes in silence. | was recalling those
last dramatic days culminating in Holmes's death srruggle
with Moriarty over the chasm. Holmes, evidently reading
my thoughts, said, "Y es indeed, Watson, it seemed as if the
lion and the bear were about to devour each other, and that
nothing would remain. . . . Yet," he added with an unusual
smile, "the lion appears to have survived."
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MY STERY OF
THE MISSING PIECE

Holmes," | said one day, "do you remember that when you
first introduced me to retrograde analysis, you said that
these problems vary enormoudy, ranging from the very de-
mentary to some of great complexity?'

"Yes, | remember well," replied Holmes.

"Well then, how about trying me on a difficult one?"

Holmes looked at me with an expression of pleasant sur-
prise. "Watson, your enthusiasm is admirable most a  dmi-
rable. But really, my boy, you must learn to walk before you
can run, you know!"

As fate would have it, | had not long to wait before | saw
an astounding demonstration of Holmes's ability toanalyze
a vastly complicated situation. It happened completely un-
expectedly and quite spontaneously, as follows.

Two days later, | arose rather late and found Holmes at
breakfast with a letter in hand. "Good morning, Watson,"
he said as he tossed it to me. "Would you care to go?"

| perused the letter. It was an invitation from Sir Reginald
to attend what he called an "informal gathering" to be held
at his estate in Surrey a couple of evenings hence. He apolo-
gized for the lateness of the invitation, but stressed the "in-
formality" of the occasion and concluded by saying: "So if
you and Dr. Watson would care to drop in casually, we
would be delighted to have you."

We went. The gathering, when we arrived, proved to be
far larger than anticipated, and we saw little of Sir Reginald
that evening. But we had the following dedlightful adventure,
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MY STERY OF THE MISSING PIECE

in which Holmes gave that astonishing demonstration
which | shall never forget.

| was particularly anxious to see Sir Reginald's lbrary, as |
had lately learned that our host had an unusual and re-
nowned rare-book collection, and | am somewhat of a bib-
liophile. When Holmes and | entered this room, there were
only two other occupantstwo very distinguished-loo king
gentlemen at the far corner of the library, deeply engrossed
in agame of chess.

"May we intrude?' asked Holmes as we walked towards
the game.

"Why, certainly," replied one of the gentlemen plea-
santly as he lifted his head. When we got to the board or
rather, | should say, chess table the position was this:

Black-10 or 11
| aiQ &
}1 @ D& 1%
& iy
& %
| A1 ?
| A 4 &
:; & 8

A

White-10 or 11

On h4 there rested a shilling instead of a chess piece. "May
| inquire,” | said, "why you are using a coin instead of a
chess piece?’

"Why, Sir Reginald’s children were playing with the set
early this afternoon,” replied the same gentleman, "and the
youngest absentmindedly ran off with one of the pieces and
misplaced it somewhere in this enormous, rambling house.
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| understand the servants have been looking for it for hours,
but it still has not turned up."

"Doubtlessit will," said Holmes. "And what pieceisit?’
To my surprise, at this point the other gentleman
clearly the senior of the two arose and said, "Are you not

Mr. Sherlock Holmes?

"Why, yes," replied my friend.

"And this, | presume, is your friend Dr. Watson?'

"Yes," | acknowledged.

"How delightful to meet you," he said with genuine en-
thusiasm. "Permit me to introduce myself Arthur Pal mer-
ston, and my brother, Robert. We are both great admirers of
yours, you know!"

"How did you know | was Holmes?" inquired my friend.

"No mystery; no mystery at all," laughed Mr. Palmer-
ston. "Under the circumstances one need not be a Sherlock
Holmes to recognize Sherlock Holmes."

"Under the circumstances?" inquired Hol mes.

"Mr. Holmes," he continued, "do you recall the artist Jo-
seph Adler?!

Holmes knit his brows thoughtfully for a moment. "Yes,"
he recallected. "I met him once in a pub about six months
ago. Mr. Adler isa caricaturist, | believe?"

"Oh yes, indeed!" replied Palmerston. "And a most ex-
cellent one. Yesterday at lunch, the conversation turned in
your direction. He took an old piece of brown paper and on
the spot drew a caricature of you the likes of which | have
never seen! | hope | will have the pleasure one day of show-
ing it to you, Mr. Holmes. Despite an exaggeration of the
features, the inner likenessis really fantadtic! | think | would
have recognized you anywhere in the world!"

"Ah!" said Holmes. "And now, Mr. Palmerston, you
have still not told me which of the chess piecesis missing.”

Upon which Robert Palmerston jestingly replied, "If you
are truly Sherlock Holmes, you should be able to tell us
which isthe missing piece!"
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Holmes, quite unoffended, good-naturedly replied, "That
is hardly afair test, gr. If this position is such that it is logi-
cally deducible what piece lies on that square, then | am
sure | would be able to deduce it. But, you know, the odds
are about a hundred to one against finding a position arrived
at in actual play whichis amenable to retrograde analysis."

"In that case," replied the elder Palmerston, "I'll be de-
lighted to wager you a hundred shillings to one that you
can't tell us what the missing pieceis."

Holmes thought for a moment. "Actually, gentlemen,
that bet is quite unfair unfair to  you, that is. | could sim-
ply guess what the piece is, and since | would guess aright
with a probability of one out of ten, and you are offering me
odds of a hundred to one, then of course | would take the
bet, except that it would not be fair of me to do so.”

Palmerston corrected himsalf and said, "What | should
have said, Mr. Holmes, is that | will wager you a hundred to
one that you cannot know what this pieceis."

"And how can you know if | know?" inquired Hol mes.

"l mean to say," continued Palmerston, "that | will
wager you a hundred to one that you cannot tell us correctly
what the piece is, and prove that it must be this piece.”

Holmes thought for a moment, then replied, "I am not
usually a betting man, Mr. Palmerston, but | must say that
this challenge intrigues me. Very well, | accept! Only how
much time will you permit me?"

"How much time would you like?" inquired Palmerston

"Would half an hour be reasonable?’ asked Holmes.

"Perfectly,” Pamerston replied. "As a matter of fact, my
brother and | were both getting a bit stiff sitting so long at
the game, and | think a half-hour jaunt on the grounds out-
side would do us both a bit of good. When we return, Mr.
Holmes, | assure you | will be delighted if you win the
wager!" So saying, he left the library, followed by his
brother.

When both Pamerstons had gone, Holmes at once began
studying the position with the eye of an eager hawk. The
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problem seemed too difficult for me, so | withdrew and
started browsing among the books. And what a library it
was! The glowing reports | had received were no exaggera-
tion. For example, there was a first edition of the Character-
istics by the Right Honourable Anthony Cooper, Earl of
Shaftesbury, completed in 1710. This was a book long out
of print, and exceedingly rare in any edition. | settled myself
comfortably for a good half-hour of reading. Just fifteen
minutes later, however, Holmes's voice rang out trium-
phantly: "I’ve got it, Watson, I’ve got it! | can’twait for the
gentlemen to return!"

As it happened, they returned not fifteen, but only five
minutes afterwards. "Don’'t be alarmed, Holmes," sad the
senior Palmerston, "you still have ten minutes. Or would
our presence disturb you?'

"Not at all, gentlemen," Holmes replied, "though as a
matter of fact, | have already solved your little problem.”

"Redlly!" exclaimed Pamerston in genuinely happy as
tonishment. "That is amazing! Robert and | were discussing
the situation outside. As you must now realize, Holmes, we
both played wildly and eccentrically though, of cou rse,
perfectly legally. We both came to the conclusion, though,
that we had pretty well covered up our strange tracks, and
that you could never find them!"

"Only the minor ones," replied Holmes. "The major
tracks are still quite visible. And they are all that are needed
to solve this mystery."

With eager anticipation, the three of us sat down at the

chess table; Holmes stood lecturing us, much in the manner
of aprofessor addressing three university students.
"The first clue," began Holmes, "is obviously that Black is
in check from the rook on d7. How did White administer
this check? This stumped me for a minute, until | realized
that Whit€' s last move must have been a pawn from ¢ cap-
turing a Black piece on d8 and promoting to a White rook."
Yes" grinned Robert Palmerston, "that was one of my
eccentric moves."
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Holmes continued, "Wdll then, the next question | con-
sidered was what Black piece on d8 had the White pawn
captured? It couldn’t be a rook, since that rook wauld be
checking the White king, and would have had no square to
come from to give this check, nor could any White piece
even if the unknown were White have moved fromany  of
the squares €8, f8, or g8, to uncover this check. Therefore,
the Black piece just captured on d8 was not arook. Similarly
it could not be a queen.”

"Just a moment,” | interrupted thoughtlessly. "Why
couldn’t it be a Black queen having come in diagondly say
from b6?"

"Because," said Holmes, "before the capture, a White
pawn was on c7." | fdt a bit foolish, and resolved not to in-
terrupt again. "Therefore," continued Holmes, "the piece
must have been a knight or bishop."

"Just a moment,” | said, quite forgetting my resolution.
"How could it be a Black knight when there are already two
Black knights on the board?"

"Redlly now, Watson," said Holmes with a trace of irri-
tation, "why do you always forget the possibility of an un-
derpromotion?' Feeling more foolish than ever, | resolved
againto just listen.

"Of course it could have been a knight," said Holmes.
"Only if it was, then ether it or one of the other two Black
knights must have been promoted.” For some unaccount-
able reason, Arthur Palmerston blanched a little at this.
"On the other hand," continued Holmes, "if it was a
bishop, then it must have been a promoted bishop."

At this point | again could not contain mysdf. "Why?' |
acked.

"Because," Holmes replied, this time more gently, "the
original bishop from f8 has fallen on its own square, since
neither of the pawns on €7 and g7 has yet moved to let it
out."

"Oh, of course,”" | replied.
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"Well then," continued Holmes, "l now realized that
some time earlier in the game, a Black pawn had also
underpromoted.”

"Thisis amazing," said Arthur Pamerston. "I did indeed
underpromote and this was one of my eccentric moves.
Robert and | predicted that you would redlize his underpro-
moation, but | am amazed that you found clues leading to
mine!"

"They are dementary,” said Holmes, "really elementary.
The interesting part of the analysis is yet to come. Now
then, at this point | was able to deduce that the missing
piece must be White."

"How?"' inquired Robert Palmerston.

"Wedll, it couldn’'t be a Black rook or queen, as then both
kings would now be simultaneously in check."

"l see

"It couldn’t be a Black pawn, since only one Black pawn
is missing, and we know that it promoted to a bishop or
knight. Finally, it couldn’t be another Black knigh, nor the
bishop from 8, nor, of course, another promoted bishop,
since this would involve an extra promotion, and only one
Black pawn is missing. Therefore the unknown piece must
be White."

"Brilliant," said Robert Palmerston.

"Now comes the hard part," said Holmes. "What White
pieceisit? It obvioudly can't be a pawn, since the only miss-
ing White pawn has promoted to a rook. Therefore the un-
known is a queen, rook, bishop, or knight, but which? | first
tried eliminating possibilities one by one, but was unsuc-
cessful. At this point, | began sadly to suspect that the
problem might be unsolvable. But then suddenly | had an
ideal If it worked which it did | would be ableto  eimi-
nate three of the four possibilitiesin one fell swoop!

"l first asked myself which of the Black pawns did the
Promotion. That was no problem; the pawn on a6 came
from b7, the pawns on c5 and dé must have collectively
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come from c7 and d7, hence the pawn on ¢4 must have
come from 7. Therefore the missing pawn comes from h7.
Next, | asked, on which sguare did the missing pawn pro-
mote? This was also quite easy; it could not have marched
straight down the h-file, since the White pawn on h2 has
not yet moved. Hence the Black pawn made at least one
capture. It could not have made more than one capture,
since there are eleven White pieces on the board, including
the unknown on h4, which we now know to be White. Thus
five White pieces are missing. One of them was captured by
the pawn on a6; three more of them were captured by the
pawn on ¢4 coming from 7. This accounts for four of the
missing five, hence the pawn from h7 could not have cap-
tured more than one. Thus, this pawn captured exactly one
piece, and it promoted on gl1."

"You know," interrupted Arthur Palmerston, "it really
gives one the most uncanny feeling to have one' s past moves
traced so accurately by such inflexible logic!"

"Wdl," laughed Holmes, "the end is almost in sight, and
now comes the most delicate part of the entire analysis! For
some reason | suddenly became intrigued by the following
guestion: We know that the Black pawn from h7 captured a
White piece somewhere on the g-file, but on what square?
Superficialy it would appear to be on g2 behind the White
pawn on g3. But is this necessarily true? Could not the
pawn on g3 really have come from f2, leaving the g-file wide
open for the advancing Black pawn? Well now, suppose the
pawn on g3 really came from f2, then it made one capture.
That means the pawn on d8 now in the form of a pro
moted rook must have come from g2 having made five
captures; four to get from g2 to c6, and one more getting
from c7 to d8. So, this possibility would involve atotal of six
captures of Black pieces. Now, there are exactly six Black
pieces missing, so at first glance this would seem possible!™

"Why shouldn't it be possible?' | asked.

"Ah, Watson," replied Holmes al most fiendishly, "we
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must recall that the Black bishop from f8 never got out onto

the board,but was captured on its own square!"

"Of course," | replied.

"So, gentlemen, this possibility would involve just one
capture too many! Therefore the pawn on g3 did not come
from g2. So the Black promoting pawn really did capture on
92

Why do you make so much of this detail 7' | asked. Is
it really rdlevant?’

"Relevant!" said Holmes, amost in a shout. "Relevant!
Why, it solves the entire problem," he exclaimed trium-
phantly.

"How?' | asked.

"Because g2 is awhite square. Thus the promoting Black
pawn captured on a white square. And the pawn on a6
made its capture on awhite square. And the pawn on c4
made all its three captures on white squares. Thusal five
missing White pieces were captured on white squares. Now
the one White piece which cannot be captured on awhite
squareis the bishop from c1. If the unknown on h4 is not
this bishop, then this bishop would have to be one of the
five missing pieces to be captured on awhite square. Thisis
impossible. Hence, gentlemen, your mystery pieceisa
White bishop."

Weall three sat in dumfounded silence. Thiswas one of
the most amazing pieces of logical deduction | had ever
seen. Surprising as all thiswasto me, | canwell imaginethe
egrieeffect it must have had on the playerswho all thistime
knew it was a bishop. And by adelightful little flourish of
fate, at that very moment, the butler solemnly entered the
room hol ding the White bishop in his hand, which he
placed on the table, announcing: " The missing piece has
been found, gentlemen."
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YOU REALLY CAN'T,
YOU KNOW!

A month later we received ancther invitation from Sir
Reginald. We accepted with pleasure. The gathering was far
smaller than on the preceding occasion.

Sir Reginald led us into the library. To our ddight, there
were the Palmerston brothers, again at a game of chess. Just
as we entered, | saw Arthur Palmerston completing a move
with a White knight. Then they both saw us and jumped up
to greet us. After the usual formalities, we all sat down for a
ddightful evening.

"I'm sorry | missed your fantastic demonstration |last
month," said Sir Reginald. "But, of course, Arthur and
Robert have explained it to me down to the last detail
Really quite brilliant, Holmes!"

"As a matter of fact,” said Holmes with an extremely
grave expression, "l was redlly silly most slly ab out the
entire thing! When | got home, | suddenly realized that |
could have solved the whole mystery far more efficiently
than | did! Yes indeed, had | used empirical rather than
purely logical methods, | could have solved the problem in a
fraction of the time!"

"How?" asked both brothers almost simultaneoudly.

"Why," said Holmes, with his old merry twinkle, "by
opening the box of chess pieces which you gentlemen so
trustingly left behind when you went out onto the terrace."

This got a good general laugh. The conversation then
turned to the question of whether Holmes, had he used such
an unfair method, would have technically won the bet. Sir
Reginald maintained that he would not, arguing that the

38



YOU REALLY CAN'T, YOU KNOW!

terms of the bet specified that Holmes not only name the
piece correctly, but prove it was the right one. Arthur Palm-
erston mai ntai ned that Holmes would have won.

"It al depends on how you define the word ’proof,’ " he
said. "After all, proofs are of two kindsdeductive and in-
ductive. The word ' deductive’ did not enter into tke terms
of the agreement. If Holmes had opened the box under our
very noses," Arthur Palmerston continued, "and shown us
the thirty-one pieces lying callectively in the box and on the
table, the identity of the missing piece would have been es-
tablished beyond any reasonable doubt. Surely, any natural
philosopher present would have qualified thisas a’proof.” ™’

WEéll, here indeed was an amusing puzzle! The conversa
tion then got deeper into semantics and the philosophy of
inductive evidence. Holmes, meanwhile, had been looking
with increasing interest at the Palmerstons' susperded
game. Presently he took out of his pocket a notebook, tore
off a piece of paper, wrote something on one side, folded it
with the writing inside, then wrote something on one of the
half-sides, folded it again with the new writing inside, and
placed the folded note on one side of the chess table not
on the squares, but on the margin. This was the position:

Black-10
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"You know," said Holmes, "1 would like to see this game
concluded. It possesses some interesting features.”

"By all means," said Sir Reginald. "Why don’t you @n-
tinueit? | would be delighted to watch!"

The two brothers went back to their original seats at the
chess table. It was about a minute before either moved.
Then Robert Palmerston put his left hand on the king and
his right hand on the rook and was about to castle. Arthur
raised his head and was about to say something when
Holmes sprang up like a tiger and said, "No, no, Mr. Pal-
merston! Before you move, will you please half-unfold this
dip of paper and read aloud what | have written?'

Robert picked it up and read aloud, " ’You can’t catle!
Youreally can't, you know!” "

| don't think | have ever in my life seen a man lodk more
surprised! "Good God, Holmes," he exclaimed, "this is
really too much! Thisisindeed a double mystery!"

"Well," said Holmes, laughing, "if you will completely
unfold it and read the rest, | think one of the two mysteries
will be cleared up.”

Robert Palmerston did so, and read, " *While | havebeen
studying this intriguing position, Robert Palmerston has
been studying me. | think he knows | am on the trail! | pre-
dict that when he goes back to the game, he will pretend to
castle, just to test me!” "

"Capital joke!" roared Sir Reginald. "Redlly capital! And
now," he added more serioudly, "would you be so good as to
explain to us the other mystery? How did you know he can’t
castle? Were your methods deductive or inductive?'

"Oh, purely deductive," laughed Holmes. "Except for
the fact that | did see White' s last move as | enteed the li-
brary. Were you aware of that, Mr. Palmerston?"

"Why, certainly," replied the younger Palmerston. "If
you hadn’t known White's last move, then you couldnt
have known that | can’t castle."

"Correct,” replied Holmes. "Only how did you know
that?' Holmes inquired as he turned to Robert Palmerston.
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"Oh, Holmes," was the answer, "this last month |, too,
have learned a little about retrograde analysis."

"Splendid!" replied Holmes. "Really splendid! In that
case, then, you probably already know my analysis?*

"I believe s0," said Robert, "only | would like to hear it
from your own lips to see how it tallies with mine."

"Splendid,” replied Holmes once more. "Now then, we
first observe that the White pawns have clearly captured al
six missing Black pieces the one on a5 has captured  two,
the one on g3 has captured one, and the one on h5 has cap-
tured three. Now, White's last move wasnot with a pawn
(since it was with a knight), hence it did not involve a cap-
ture. Therefore, immediately before White's last move,
there were no other Black pieces on the board.”

"Clear enough,” | remarked.

"So then," continued Holmes, "what was Black’s last
move? If it was with the king or rook, then of course Black
can't castle. If neither the king nor the rook moved last,
then the last move was made by one of three pawns on a3,
€5, and g6. Now, €5 did not move last."

"Why not?' inquired Sir Reginald.

"For the following reasons. The Black pawn on a3 has
made at least three captures, if it came from d7; it has made
four, if from e€7. The pawn on g6 has made one capture.
This accounts for at least four of White's five mising
pieces. Thus the pawn on €5 did not make two captures.”

"I'mwith you, so far," said Sir Reginald.

"Well then, this means that €5 did not just come from f6,
or elseit would previoudy have had to come from €7, mak-
ing two captures."

"Right," | said.

"On the other hand, it could not have just come from d6,
or ese either it came previoudy from €7 again mak ing two
captures or else it came from d7, in which case a3 must
nave come from €7 rather than d7, and this would collec-
tively involve six captures, including the capture on g6,
which is one too many."

41



YOU REALLY CAN'T, YOU KNOW!

"Good," said Robert Palmerston.

"Therefore," continued Holmes, "if €5 moved last, it
must have been from €6 or €7. It couldn’t have comefrom
€6 or it would have been checking the White king. And it
couldn’'t have come from €7 as then the Black bishopfrom
f8 could never have got out on the board to be captured by a
White pawn."

"Capital!" said Sir Reginald.

"Now then," continued Holmes, "we know that €5 did
not move last. Hence gtill assuming that neither th e Black
king nor rook moved last the last move was made wit h one
of the pawns on g6 or a3. And now | will prove to you that
in either case, the Black king must have moved sometime
earlier in the game though in each case for quite a  differ-
ent reason! Well, suppose g6 moved last from f7. Then the
Black king must have moved sometime earlier to let the
Black king's rook out onto the board to be captured by a
White pawn."

"Clever," | remarked.

"That is the easy case, Watson! Well now, suppose a3
moved last. It must have been from a4. Now comes the re-
markable part! Since a3 was just a &4, it must have come
ultimately from d7, making its three captures on c6, b5, and
a4, which are all white squares. And the pawn on g6 has
captured on a white square. Thus four of the five missing
White pieces have been captured on white squares. Now,
the White queen’s bishop originally from cl fell ona black
square, so was not captured by the pawn either on a3 or g6.
Therefore the four pieces captured by those two pawns in-
clude the White pawn originally from d2. This raises a little
problem! For this pawn to get captured by the pawn on a3
or the pawn on g6, it would have to have |eft the d-file, but
how could it, since al sx missng Black pieces have been
captured by a5, g3, and h5? The only possibility is that the
pawn from d2 has promoted! So, if the pawn on a3 moved
last, then the pawn from d2 promoted. It must have come
straight down the d-file, and when it came to d7, the Black
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king had to move out of check unless, of course, it had al-
ready moved away. Therefore, again Black can't casie.

"To summarize, gentlemen, either the Black king or
Black rook has moved last, in which case Black can't castle,
or g3 has moved last, in which case the Black king has pre-
viously moved to let out the other Black rook, or a3 has
moved last, in which case the Black king has previously
moved because of the promoting pawn from d2. Which of
the three possibilities is the actual one cannot be ana-
lyzed only the players themselves can know that. Bu t in
none of these instances can Black castle.”
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TWO BAGATELLES

At this magnificent demonstration, Robert Palmerston
could not refrain from bursting into applause, in which we
all soon joined. Holmes, meanwhile, smiled and bowed like
a mischievous school boy.

Holmes was the first to speak. "Y ou know," he said, "this
was one of the finest "can't castle’ positions | hee ever come
across. Most of the retrograde problems in the literature are
of this variety. Indeed, the first retrograde problem | ever
solved wasa’can't castle.” "’

"Do you remember what it was?' inquired Sir Reginald
with interest.

"Ohyes," replied Holmes, "only | think it is too simple
tointerest youa merebagatelle, you know."

"Why don’t you show it to us anyhow? It might be
amusing to learn what got you started on these problems,
and to test ourselves against your beginning skill."

"Very well. Let's see now, | don't wish to disturbthis
game. Sir Reginald, you wouldn’t by any chance havea sec-
ond set about?"

"Oh, yes, indeed," replied Sir Reginald, as he walked to-
wards alocked cupboard. "Since last month’s mishag when
the children midaid the bishop, we wouldn’t think of tak-
ing another chance of inconveniencing our guests, you
know!"

At this, Sir Reginald took out a second set and a portable
board, which he placed on a nearby table. Holmes set up the
following position:
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"It is Black’s move," said Holmes. "Can Black castle?' Since
Holmes had described this problem as "simple,” | thought |
might have a chance of solving it, and so exerted myself to
the utmost to do so. And, | cannot help but be proud to
say, | was the first to get it. | made a couple of mistakesin
exposition, but the mistakes were more in the nature of
omissions than of faulty reasoning, hence were not serious.
Hereis the analysis | gave (with al the gaps filled). White's
last move was clearly with the pawn. Black's last nove
must have been to capture the White piece which moved
before that. This piece would have to have been a knight,
since the rooks could not have got out onto the board.
Obvioudly none of the Black pawns captured the knight,
and the Black queen’s rook couldn't have captured he
knight, because there is no sguare that the knight could
have moved from to get to that position. Likewise the
bishop couldn’t have captured it, since the only scuare the
knight could have come from is d6, where it would have
been checking the king. Hence either the king or the king's
rook has made the capture. So, Black can't castle.
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The company was quite delighted with my solution.
Holmes beamed with evident pride at his slow but eager
pupil. "You see," said Holmes, "what progress results from
application?'

"Show us another," begged Sir Reginald.

"Yes," added Arthur Palmerston, "another simple one.
Not perhaps as simple as the last one, but then again, less
complicated than the analysis of the game | have been play-
ing with Robert.’

Holmes thought for awhile. "l have ong," he said at lat,
"which | think might fill the bill. It is ssimple, but rather
elegant." He arranged the board as follows:

Black-4
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"In this position, it is given that neither White nor Black
has captured on his last move. It is Black’s move. Can he
castle?

Robert Palmerston was the first to finish this problem. He
gave the following neat sol ution:

"White's last move was not with the pawn on f 3, because
this would involve a capture. It was not with the rook from
el, since it would have checked the king. Suppose the
White king was moved last. It did not make a capture,
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hence the Black rook which checked it must have just
moved to give it check, so Black can't castle. Thus if
White s last move was with the king, then Black carit castle
Now there is, of course, the possibility that White's last
move was to castle. Wdl, suppose this were the case. Then
what was Black’s last move? If it was with the king or rook,
then of course Black can’t castle. It could not have been
with the bishop, since then White would have had no move
immediately before that. Suppose it were with the Black
pawn. Then White s preceding move must have been with
the pawn from €2, capturing a piece on f3. This means that
the bishop on d1 must be a promoted bishop! Then the
promoting pawn must have come from d7, have passed d2,
checked the White king, and made it move! Thisis contrary
to the given that White hasjust castled.

"In summary: If White's last move was with the king
then the Black rook moved to check him and Black can’t
cadle. If White€' s last move was to have castled, hen Black's
last move was with the king or rook, and Black gill can’'t
cadle”
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SIR REGINALD’S
JEST

"As to poetry, you know," said Humpty Dumpty, stretching
out one of his great hands, "l can repeat poetry as well as
other folk, if it comes to that

"Oh, it needn’t come to that!" Alice hastily said, hoping
to keep him from beginning.

"The piece I'm going to repeat," he went on without
noticing her remark, "was written entirely for your
amusement”

Alice felt that in that case she really ought to listen to it;
s0 she sat down and said "Thank you" rather sadly.

LEWIS CARROLL

We were all delighted with Robert’s solution. "And now,"
said Sir Reginald with a very mischievous expression, "I
have a little problem for you, Mr. Holmes, which I've been
waiting all evening to show you."

Holmes was visibly tired, and did not respond with much
enthusiasm.

"The piece | am about to present,” continued Sir Reg-
inald, more lively than ever, "was composed entirely in your
honour."

Holmes (as he later confided to me) felt that under those
circumstances he really ought to see it. "Thank you," he
said rather sadly.

"Yes, yes, Holmes," continued Sir Reginald, growing
more mischievous and enthusiastic by the minute, "this
problem isredly your type of problem. As a matter of fact,”
he continued proudly, "l composed it myself!"
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"Oh?" replied Holmes.

"Ah, yes, indeed!" replied Sir Reginald, gleefullybbing
his hands. "It was inspired by your brilliant sobut last
month of the missing bishop. My problem, like yqurs
volves identifying a missing piece. It might bedst be a
variant of the other."

"Really, now?" said Holmes, with genuinely growiing
terest. "In that case | reallyouldlike to see it."

"I thought you would, Holmes, | thought you would,"
Sir Reginald said as he set up the following positi

On a5 Sir Reginald placed a shilling. "The problism
what is the piece on a5?"

We all looked at the position. Almost at once, wdhe
joke and could hardly refrain from bursting outdaing.
Arthur and Robert Palmerston caught on a few sexond
later, and the four of us found it all we couldtdeshow no
visible signs of amusement. But Holmes was quit®gsy
absorbed in studying the position. He muttered;, toals
and half to himself, "Let's see now; Black is ieck What
could have been White's last move? Obviously a fiamk

49



