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Thought, as every schoolboy knows,
comes in two varieties, pure and im-
pure. Parents, clergy, teachers and
others strive to instruct him in the
first, while all the time suspecting
the presence of the second. So too
with the special kind of knowledge
to which EG readers are dedicated:
only truths which are pure, whole-
some and complete win a place.
In the practical Grandmaster's very
different world approximate evalu-
tions are found at every turn, lines
may be recommended as "probably"
sound, adjudications based on com-
mon sense rather than proof can be
accepted, and questions of optimali-
ty or uniqueness of variations are
seen as academic distractions. How
different from the EG world where
we find only elegance and certainty.
Whatever falls short, however infini-
tesimally, has no place at all.
For a practitioner of machine intel-
ligence to stumble into this world is
to enter an enchanted laboratory.
The annotated 5-man endgames dis-
played in this and previous issues
presage a new phase of confluence
of endgame work with my own ma-
chine intelligence world. My profes-
sional job is concerned with the use
of computers to analyse the nature
of human skills with a view to re-in-
forcing by machine the ancient crafts
of developing, extracting, refining,
synthesising, measuring, and even-

tually packaging, distributing and
marketing every kind of useful
knowledge. In these respects the
challenge facing the knowledge engi-
neer resembles that which confronted
those chemists of the last century
who aspired to analyse the nature of
biological compounds with a view to
developing, extracting, refining, syn-
thesising, measuring and eventually
(after a century or so as it turned
out) packaging, distributing and
marketing every kind of useful orga-
nic compound. Today we take the
pharmaceutical industry for granted,
just as tomorrow, I believe, we will

1 take the automated knowledge in-
dustry for granted.
In this issue EG's editor John Roy-
croft comments or? some early fin-
dings in a marathon experiment on
which he and Dr Alen Shapiro and
some others of us are embarked. As
he shows, the two-bishops- against-
knight ending, previously obscure, is
beginning to yield a few secrets. To
prise them all from the unhewn rock
may take more powerful instruments
than our infant technology can yet
muster. But I shall be disappointed
if in the course of this unprecedented
exercise in machine-aided self-tuition
we cannot radically improve on the
present generation of machine aids.
Indeed I have already witnessed the
beginnings of this process. First the
machine-aided endgame specialist
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improves his knowledge, with results
which allow the knowledge engineers
to improve the knowledge aids at the
specialist's disposal. These in turn
enable him to extend his grasp fur-
ther, and so forth. This, at least, is
the mocje of progression towards
which the experiment is aimed, like
two feet moving alternately
in place of hopping. Already a

number of significant insights into
knowledge-based programming have
been gained, along with advances in
endgame knowledge itself here pre-
sented.
It gives me pleasure to look forward
to a broadening intersection between
the arts of the endgame and those of
the knowledge engineers.

*C* THE PROGRAMS THAT
GENERATE ENDGAME DATA

BASES

Ken Thompson writes:
There are four programs that work
with files of positions. Each position
is numbered and a file of positions is
a list of bits: each bit is on meaning
that WTM in that position wins, or
off meaning that we don't know yet.
For a 5-man endgame (no pawns)
there are about 121,000,000 posi-
tions. The first program PI iterates
through each position (simply by
counting to 121,000,000) and exami-
nes each position for BTM-and-
Black-is-checkmated. The results of
these positions are stored in file B0
signifying BTM-and-lost-in-0-moves.
Program P2 reads the file B0 and
makes a legal unmove by White re-
sulting in all positions where WTM-
wins-in-1-move (Wl). Program P3
reads the file Wl and makes a legal
unmove by Black resulting in posi-
tions where Black could lose in 1 if
helpmate rules were in force (XI).
Program P4 reads file XI and finds
all of those positions where every
legal black move leads to some white
win (position in file Wi previously
calculated). These are the positions
with forced wins and are called Bl.
Now we iterate the programs:

Bl _+ P2 -> W2
W2 _ P3 - ^ X2
X2 ^ P4 - + B2

- until at some point we generate no
new positions. The files Wl, W2, ...
Wn are then combined into the data
base for the endgame in question, n
denotes the maximum depth. Positions
that are not mentioned in any Wi are
draws or losses (or illegal), in which
case the programs make no further
distinction.

The sub-programs that convert po-
sition number into position and vice
versa are very important for pro-
gram efficiency. Each of the pro-
grams reads position numbers, con-
verts to position, moves pieces to
obtain a new position, and then
converts back to position number for
output. Essentially, that is all they
do. The only other thing is unmove
which is the same as move but with
the following rules:
(1) cannot check the opponent but
can leave yourself in check,
(2) can leave an opponent's piece as
you move back: uncapture,
(3) funnies with unpromote, uncast-
le, un-enpassant which do not crop
up in the endings being considered.



GBR class 0002.01

by David V. Hooper

The definitive analysis of this end-
game was made by Troitzky. Subse-
quently Cheron, Lafora (Dos Cabal-
los en Combate, 1965), and Bijl (Het
Eindspel Koning + 2 Paarden tegen
Koning + Pion, 1980) have pu-
blished extensive analyses, but they
have added little new material of
importance.
One S blocks the P, the other is the
free S. Positions fall into two
groups. Firstly those in which the bP
is within the Troitzky Line (on h4,
g6, f5, e4 etc., or farther back).
When the P is securely blocked by
one S and the other S is safe from
capture then W wins regardless of
the position of the kings and the free
knight. As long as the pawn remains
blocked there are no zugzwangs in
the play. I shall not discuss this
group.
The other group consists of the more
interesting endgames in which the P
is beyond the Troitzky Line, when
zugzwangs abound. I shall examine 7
such endgames with bP on e3, g3,
f3, g4, g5, f4, and h3, in that order.
I intend to list all zugzwangs, a new
departure, and to define all drawing
zones, only one of which was de-
fined by Troitzky.
When the P is blocked by a S and
bK is in a drawing zone, then Bl
always draws. Sometimes bK can be
driven out of the drawing zone; but
when this happens the position re-
mains drawn.
There are no winning zones. There
are what I call danger zones; when
bK is within such a zone wins are
possible for W, but many positions
are drawn. The result often depends
upon zugzwang. Most zugzwangs
occur when bK is in a danger zone
on one of the squares adjoining the

drawing zone, and I call these fringe
squares.

The following conventions are used.
The position of the P and the block-
ing S are fixed for each section;
when giving a position the squares
occupied by the other men, bK, wK,
and the free S are given in that order
with no spaces between; for exam-
ple, a4c4c6 indicate bKa4, wKc4,
wSc6; a slanting line indicates alter-
native placings, e.g. a4c4c6/b7/b3
indicates three positions with free S
on c6, b7, or b3. Z, used after a
move and sometimes (in brackets)
after a position, indicates a zug-
zwang, i.e. a reciprocal zugzwang.
The word abnormal indicates a zug-
zwang in which the kings stand a
knight's move apart. + means check.
Three dots, ..., indicate missing moves
and are sometimes followed by a
position.

Black pawn on e3, see Diagram HI.

With Pe3 the danger zones, totalling
18 squares, are in the corners and
the rest of the board is the drawing
zone.

For the h8 zone there are 23 zug-
zwangs:
f8f6d6/g7/c7
g7g5d6
h7h5d6
g8g6d6
h8h6d6
g8g6h7/d7
h8h6h7/d7

h6f6f4/g7/g3
g7e7f4
g8e8f4
h7f7f4
h8f8f4
h7f7g8/g4
h8f8g8/g4

h8f7h3 (abnormal)



The first 11 positions in column 1
are reflected in column 2. The last
zugzwang occurs because W, having
to move, cannot reposition the Sh3
by way of f2. Position h7h5d6 (Z):
1. ..., Kh8 2. Kh6Z Kg8 3. Kg6Z
Kf8 4. Kf6Z Kg8 5. Sf5 Kf8 6. Sg7Z
Kg8 7. Se6 Kh7 8. Kg5 Kg8 10. Kg6
Kh8 11. Kf7 Kh7 12. Sg7 Kh6 13.
Kf6Z ... h8f7f5 and mate in 4 (18.
Sf4).

For the al zone there are 20 zug-
zwangs, four of them abnormal.
a4c4c6/b3/b7 a3a5b4/el
a3c3c6/b2/b6 b3b5b4/el
b3d3c6 a3b5d3
a2c2c6/bl b2a4b4
alclc6/bl b2d3c5
bldlc4 a2c3a8
The last zugzwang occurs because
W, having to move, cannot reposi-
tion the free S by way of c9. Two
winning side-checks should be noted:
b3b5d4( + ), clc3b2( + ). In the posi-
tion alclc6(Z) there follows a march
up the egdge of a kind that occurs in
several other danger zones: 1. ...,
Ka2 2. Kc2Z Ka3 3. Kc3Z Ka4 4.

Kc|4Z Ka3 5. cSd4 Ka4 6. Sb3Z Ka3
7. Sc5 Ka2 8. Kd4! Kb2 9. Kd3Z ... | Black pawn on g3, H2.
a2c2c4, and mate in 3 (17. Sc3 + )•

Position blc7b4: 1. Kb6 Kb2 2. Ka6!
Ka3 3. Ka5Z Kb3 4. Kb5Z Ka3 (4.
..., Kb2 5. Ka4Z) 5. Sc2+ Kb2 6.
cSd4 Kbl 7. Kb4 Kb2 8. Ka4 Ka2 9.
Sb5 Kb2 10. Sa3 Kal 11. Sc4 Ka2
12. Kb4 Kbl 13. Kb3 Kal 14. Sc3 e2
15. Se3 (1$. ..., Sa3? 14. e l ^ S t ) 15.
. . . ,e l Sand mate in 2.

Mate in the a8 corner is possible
only if Black blunders. There are
two zugzwangs: a8b6d6, a8c7c5.
From the latter play might proceed
1. Kb6 Kb8 2. Sg7 Kc8 3. Kc6 Kb8
4. Sd6 Ka7! 5. Kb5 Kb$ -% ind not
5. ..., Ka8? 6. Kb6Z Kb8, and
mate in 4 (7. Sd4).

Mate on hi is also possible, if even
more improbable, and almost cer-
tainly the result of a blunder by JB1.
Position h4f5e5: 1. Sf4 KgJ-^^ut
not 1. ..., e2? 2. Sf3 + Kg3 3. Sel
Kf2 (3. ..., Kh4 4. Kg6 Kg4 5.
fSg2Z) 4. fSg2 Kg3 5. Kg5 Kh3 6.
Kf4 Kh2 7. Kg4 Kgl 8. Kg3 Kfl 9.
Kf3 Kgl 10. Sf4 Kh2 11. Kf2 Khl
12. Kg3 Kgl 13. fSd3 Kfl 14. Kg4
Kgl 15. Kh3 Kfl 16. Kg3 Kgl 17.
Sb4 Kfl 18. bSc2 Kgl 19. Se3 Khl
20. Sg4 Kgl and mate in 2.

(A. Ericsson, 1959).

The drawing zone covers all but 8
squares.



For the al zone 22 of the 23 zugzwangs
shown for the h8 zone/Pe3 are re-
peated here by reflection and rota-
tion (e.g. f$g;i$). The 'missing' zug-
zwang is clc3f2, obviously not feasi-
ble. Position bldlc5(Z) leads to po-
sition alb3d3, with and mate in 5
(18. Se3).
In positions a8c8c6 and h8f8f6
White mates in 3 and 2 moves
respectively (1. Sf4).

Black pawn at f3, H3.
The drawing zone covers all but 21
squares in 3 danger zones.
For the h8 danger zone there are 27
zugzwangs, one of which shows dia-
gonal opposition and 4 of which are
abnormal.
Two lists follow:
f8f6d6/g7/c6 g7g5d6
g7e7f4/e5/f8 h5f6g6
h6f6e5/f8/h4/

e7 g8g6d6
g8e8f4/e5 g8e6e5
g8e7d7/g4 h7h5d6
h7f6d7 h8h6d6
The 21 zugzwangs given above also
occur in the al zone/Pg4. The next 6
zugzwangs are special to the h8
zone/Pf3
h8f8f4 h7f7f4
h6f6f4/g7/g3 h8f7h3

Position g8e6e5 (Z): 1. ..., Kf8 2.
Kd7 Kg8 3. Ke8Z Kh7 (3. ..., Kg7 4.
Ke7Z Kg8 5. Sd7Z and now 5. ...,
Kg7 6. Sf8Z Kh8 7. Kf6 or 5. ...,
Kh7 6. Kf6Z or 5. ..., Kh8 6. Kf7) 4.
Kf7 Kh6 5. Kf6 Kh7 6. Sd7Z Kh6 7.

Sf8Z Kh5 8. Sg6Z Kh6 9. Sf4Z ...
h7f7e6, and mate in 4 (24. Sg4); W to
play 1 Kd7 Kh7/h8 = . Here are 3
drawn positions: e8e6e5, 1. Sf7 Kf8 2.
Sd6 Kg7 3. Kf5 Kh6 4. Se8 Ka5 5.
Sg7 + Kh4 6. Kf4 stalemate: h6f6h8,
1. ..., Kh7 2. Sf7 Kg8 3. Ke7 Kh7! 4.
Se5 Kg7Z; g8f6e4. 1. ..., Kh7 2. Kg5
Kg8! 3. Sd6 Kg7Z. A highly impro-
bable mate: h4h6/g6f5.
Bijl gives a long endgame with bPc3
(Barcza-Rethy, Budapest 1953). He
queries seven of the defender's mo-
ves although none alters the result of
the game, which remains drawn. In
the position f8e6e5 (a mirror reflec-
tion) Rethy lost after 117. ..., Kg7?
instead of playing 117. ..., Ke8 or
117. ..., Kg8Z. Bijl fails to note
this decisive error.

For the al corner there are 22 zug-
zwangs, eight of them abnormal.
a4c4c6/b7/b3 b3d3c6
a3c3c6/b2 b3b5e4
a3c4e5/ahcl b2d2c6
a3b5g3/g5/f6 b2b4a3/el
a2c2c6 c2b4c4
alclc6 bldlc6
The 20 zugzwangs given above also
occur in the h8 zone/Pg4. The follo-
wing zugzwangs are special to the al
zone/Pe3: a3c3b6 and a2c3a8. Note
also the winning side-checks:
C3c5e4( + )anddld3c2( + ).
Position clc4e4: 1. ..., Kc2 2. Kb4
Kb2 3. Sd6 Kc2 4. Sc4Z Kbl 5. Kb3
Kcl 6. Kc3 Kbl 7. Kd2 Ka2 8. Kc2
Kal 9. Kb3 Kbl, and mate in 4 (10.
Sd3); or 1. ..., Kb2 2. Kb4 Ka2 (2. ...,
Kc2 3. Ka3) 3. Kc3 Ka3 4. Sc5 Ka2 5.
Sd3 Ka3 6. Sb2Z Ka2 7. Sc4 Kbl 7.
Kd2 as before. Position b2b4b3: 1.
Sd4 Ka2 2. Sb5 Kb2 3. Sa3Z Ka2 4.
Sc4; or Bl to play, 1. ..., Kc2 2. Kc4
Kb2 3. Sc5 Kc2 (3. ..., Ka3 4. Kc3)
4. cSe4 as before. Position b2b4e3:
1. Sfl Kc2 2. Kc4 Kb2 3. Sd2 Ka3 4.
Kb5 Kb2 5. Kb4 Kc2 6. dSe4 as
before.
Position glg3d2, and mate in 3 (1.
Sh3 + ).



Black pawn on g4, H4.
The drawing zone covers all but 24
squares in 4 danger zones based on
the four corners.
The first 20 zugzwangs given for the
al zone/Pe3 are repeated, after re-
flection and rotation (e.g. ^$ |> | ) ,
for the h8 zone/Pg4; and there are 5
additional zugzwangs, two of them
abnormal: g7e7f4/el/e3, g6e7g2,
and g5f7g6. With bK on f6 W wins
only by a side-check, f6d6e4( + ).
Position g8f6a8: 1. Sc7 Kf8 2. Ke6
Kg7 3. Sd5 Kg6 (3. ..., Kf8 4. Sf6
Kg7 5. Ke7 Kg6 (fSe4) 4. Sf4 + Kg5
5. Sg2 Kg6 6. Ke7Z Kg7 7. Sf4Z Kg8
8. Se6 Kh7 9. Kf7 Kh8 10. Kg6 Kg8,
and mate in 3 (11. Sf5).
Position g7e7el(Z): 1. ..., Kh6 (1.
..., Kg6 2. Sg2Z) 2. Kf6 Kh7 3. Sd3
Kg8 4. Ke7 (4. Se5 also wins) 4. ...,
Kh7 5. Kf7 Kh6 6. Kf6 Kh7 7. Sf4
and Se6. Position h5f6g6( + ), White
wins. Position h6f6e4. White wins,
1. Sf5+ and if 1. ..., Kh5 eSg3
mate. Position g8e7g2: 1. Sf4 Kg7 2.
Sf5+ Kh7 3. Kf7 g3 4. Sh3 g2 5.
Sg5+ Kh8 6. Se7 gl =Q 7. Sg6 mate.
The 21 zugzwangs of the first list
given under the h8 zone/Pe3 are
repeated, after reflection and rota-
tion (e.g. t&$&3&), for the al zone/
Pg4; and there are 5 additional zug-
zwangs four of which are abnormal:
dlc3g2, clc3f4, and a2c3a4/d5/dl.
Position clc3e3, and mate in 6 (1.
Se2 +); note that this position is not a
zugzwang, unlike its counterpart in
the h8 zone/Pf3. Position clc3f4(Z):

1. ..., Kdl 2. Sg2Z and not 2. Sd3
stalemate.
Here are four 'freak' winning posi-
tions, in general unenforceable:
a8c8c6, and mate in 4; elcl/c2d3
mate; flh2/hld3 mate; and h2f2g5,
and mate in 3. Sf 1 +.

Black pawn g5, H5.
The drawing zone is the central part
of the board excluding 29 squares
around the edges. For the most part
the four danger zones are discrete,
although they sometimes touch one
another. When bK is on a5 or d8 W
wins only by means of a side-check:
d8d6f7/b7( + ), 1. ..., Ke8 2. Ke6Z
or 1. ..., Kc8 2. Kc6Z; or a5c5b3/
b7( + ), 1. ..., Ka6 2. Kc6Z or 1. ...,
Ka4 2. Kc4Z. If the bK is driven
from one zone to another by any
means other than by one of these
four side-checks the position will re-
main drawn. In reply to side-checks
a4c4b2/b6( + ) and e8e6c7/g7( + ),
Black draws by, and only by, mo-
ving the K towards the a8 zone.
For the 8 squares of the a8 zone
there are 14 zugzwangs which corres-
pond, in reflected form, to those in
the first 5 lines of the zugzwang list
for the h8 zone/Pe3. In addition
there are two abnormal zugzwangs,
c8d6c5 and a6c5d6, when Bl to play
must submit either to confinement in
the a8 zone or to defeat by means of
a side-check. W releases the P when
bK is confined to 2 squares, e.g.
position a8b6d6, and mate in 4 (1.
Se5).



For the h8 zone there are 9 zug-
zwangs, 2 of which are abnormal: 7
are shown in the following examples
of play and the others are e8e6b7
and g6f8g7. Position f7f5c6(Z): 1.
..., Kg7 (1. ..., Ke8 2. Ke6Z, or 1.
..., Kf8 2. Kf6Z or 1 , . . . , Kg8 2. Ke6
or 2. ..., Kg6Z) 2. Se5 Kf8 3. Ke6
Ke8 4. SHZ Kf8 5. Sd6 Kg7 6. Kf5
Kg8 7. Kg6 Kf8 8. Kf6 Kg8 9. Sf5
Kf8 10. Sg7Z Kg8, and mate in 5 (11.
Se6).
Position e8d6e5(Z): 1. ..., Kf8 2.
Kd7, or 1. ..., Kd8 2. Sf7 + Ke8 (or
2. ..., Kc8, and mate in 8) 3. Ke6Z as
before;
W to play, 1. Sc6 Kf7 2. Se7 Ke8! 3.
Sf5 Kd8 4. Kc6 Ke8? (correct is 4.
..., Kc8! 5. Se7+ K 4 ^ ^ . Kc7 Kf7
6. Kd7 Kg6 7. Ke6 Kh5 8. Sf6+ Kg6
9. Sg3 g4 5. fSe4 and wins, see h8
zone/Pg4. Position g6e6f6: 1. Ke5
(triangulating) 1. ..., Kf7 2. Kd6 Kf8
3. Ke6 Kg7 4. Ke7 Kg6 5. Ke6 Kg7
6. Se4 Kg6 7. Sg3 Kg7 8. Ke7 Kg8,
and mate in 5 (9. Sf5).
The position a7b5c7 is taken (mirro-
red and with colours reversed) from
the game Lastovicka - Vesely, Cho-
mutov 1954. Play continued 1. ...,
Kb7? (Bijl, who had previously cri-
ticised two harmless moves by the
defender, overlooks this decisive er-
ror; 1. ..., Kb8 is correct and if 2.
Se6 KbTZ, or if 2. Kc6 Ka7 3. Se6
K3$^jbl*. Sa6? (another decisive er-
ror; 2. Se6Z wins) 2. ..., Kc8 3. Kc6
Kd8 4. Kd6 Ke8 5. Sc5 Kf7 6. Se4
Kg6? (after 6. ..., K<$g^filip incor-
rectly asserted that 7. Se5 would
win) 7. Sg3 Kf7 8. Kd7 Kf8; here
Vesely played 9. Se5 and mated 13
moves later; Bijl gives this move an
exclamation mark, but W could win
more simply by 9. Sf5 Kf7 10. Se7
Kf8 (10. ..., Kg7 11. Ke8) 11. Sc6
Kg7 12. cSe5 Kf8 13. Kd8 Kg8 14.
Ke8 Kg7 15. Ke7 Kg8 16. Sd7 Kg7
17. Sf8 Kg8, and mate in 5 (18. Se6).
For the al zone there are only two
zugzwangs, a4c4b3/b7, which might

come about after a side-check. Play
might proceed 1. ..., Ka3 2. Sc5 Kb2
2. Kd3 Kcl 4. Se3! Kb2 (4. ..., g4 5.
Kc3 g3 6. Sd3+ Kbl 7. Sg2, see al
zone/Pg3) 5. Kd2 g4 6. Sc4 + Kbl 7.
Se4 g3, and mate in 4 (8. Sc3 + ).
Many positions that appear to be zug-
zwangs are won with W to play
because, as in the above play, the
blocking knight can become active;
for example, b2b4e3: 1. Se5 g4 2.
Sd3 + Ka2 3. Ka4 g3 4. Sg2 and wins.
For the hi zone there are 5 primary
zugzwangs, flf3d3/c2/g2, glg3d3,
hlh3d3; there are 9 secondary zug-
zwangs with bKgl, wKf3, and the
free S on an assortment of dark
squares; and there are 10 tertiary
zugzwangs with bKhl, wKf3, and
the free S on an assortment of light
squares. Position hlf3d3: 1. Sel!
Kgl 2. Ke2 (triangulating) 2. ..., Khl
3. Ke3 Kgl 4. Kf3 Kfl 5. Sc2Z Kgl
6. Se3 Khl 7. Ke2 (triangulating) 7.
..., Kgl 8. Kel Khl 9. Kd2 Kgl 10.
Ke2 Khl 11. Kf3 Kgl 12. Kg3 Khl
13. Sfl Kgl 14. Sd2 Khl, and mate in
4(15. Sf2 + ).

H5A

Black to play and draw

Position ele3c2( + ), see H5A. Black
to play and draw. bK must run for
its life. (There is a dual - transposi-
tion - only on Black's 9th move.) 1.
..., Kdl (1. ..., Kfl? 2. Kf3Z) 2. Kd3
Kcl 3. cSe3 Kb2 4. Kc4 Ka3 5. Sdl
Ka4 (5. ..., Ka2? 6. Kb4) 6. Sb2 +
Ka5 7. Kc5 Ka6 8. Sc4 Kb7 9. Kd6



Kc8 (or ?. ..., Kb8 10. Kc6, transpo-
sing) 10. Sa5 Kb8 (10. ..., Kd8? 11.
Sb7 + ) 11. Kd7 Ka7 12. Kc6 Kb8 13.
Sc4 Kc8 (13. ..., Ka7? 14. Sd6 Ka6
15. Sb7Z) 14. Sd6 + Kd8 15. Sf5
Kc8 (15. ..., Ke8? 16. Kc7) 16. Se7 +
Kd8 (16. ..., Kb8? 17. Kb6Z) 17.
Kd6 Ke8 18. Sc6 Kf7 19. cSe5 +
Ke8Z.

Black pawn on f4, H6.
The drawing zone consists of one
square, g2. From there the bK is
moved to hi or if this is not possible
to g3. Mate with bKhl is possible
although normally unenforceable,
e.g. position h2fle4( + ), 1. ..., Khl
(1. ..., Kh3 also loses) 2. Sf2. I find
9 zugzwangs, 5 of them abnormal:
g3hlgl and flh3gl leading to
f2h2gl; g3flgl; g3glh2 leading to
h3flh2 (1. Kf2 stalemate); f2h3h2;
and f5e7/g7f6.
If wK stands on g2 White always
wins providing the free S is safe
from capture; if the free S stands on
f2 and bK is excluded from the
corner area el-e3-h3-hl then W al-
ways wins wherever the kings stand.
As usual, draws are possible when
bK is not in the drawing zone, and
these are most likely to occur when
bK is near this zone, as 7 fringe zug-
zwangs indicate. The positions
g3g5el/h4 and f2d2el/h4 are drawn;
bK cannot be moved to g2 but it
cannot be driven out.
Soukup-Bardon adumbrates a theory
that Bl draws if bK can be played to
hi (FIDE Revue 1961, 1964); clai-

ming to have found exceptions to
this theory, he shows how Bl might
lose when bK can be moved to hi
and might draw when it cannot. I
believe he misunderstands Troitzky
whose book, in the English transla-
tion, stresses that W should keep bK
out of the 'lower right corner
(KR8)'. In the Russian original,
however, it is clear that Troitzky
means the area around hi and not
the corner square itself.
This endgame has occurred in play
and has been used for studies - see
EG16 p. 507 No. 830, EG17 p. 6 No.
876, and EG65 p. 455 No. 4366.

Black pawn on h3, H7.
The drawing zone of 24 squares was
defined by Troitzky. For convenient
presentation I shall divide the danger
zone into three parts which are des-
cribed as the al, h8, and hi zones,
and which are dealt with in that
order.
For the al zone there are 16 fringe
zugzwangs:
a5c5c7/b8/b4 b4d4c7
a4C4c7/b7/b3 b3d3c7
b3b5e5/a4/e4 a4a6e5
c3c5e5/b4/f4 b4b6e5
With bK on d3 only a side-check
wins, d3d5f4( + ). There are 8 'non-
fringe* zugzwangs: alclbl, a2c2bl,
a3c3c7/b2, bldlc7, b2d2c7, and, a
remarkable case of distant opposi-
tion, c2c6f4. When bK is on a4 or
b3 there are positions that can be
won with or without the move, e.g.
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a4a6/b6/c5d5, a4b6/c5/c4c6,
a4c4b8/b4, b3b5/c5/d4d5, b3c5/d4/
d3c6, b3b5b4/d5/f4.
For the h8 zone there are 34 fringe
zugzwangs, given in two lists:
e8e6c6/b7/H f7f5c6
f8f6c6/c7/g7 g7g5c6
g7e7e4/f8/f4 f8d8e4
g6e6e4/f7/f3 f7d7e4
'these 16 zugzwangs are the same
after reflection, rotation, and a shift
one file east (e.g.aj*=£g|) as those
shown for the al zone. There are 3
abnormal zugzwangs in the following
list:
g6e5d6 f8d8c8
f8d7c7 f7d7e8
g7e7c8/d7/b5 g7e6c7
g6e6c4/b5/b7/c8/e8
g5e5c4/b5/b7/c8/e8
Play from 17 of these positions often
leads to the key zugzwang g6e5d6,
which heads the list. Some winning
checks: g7e7e8, g5e5f7/e4/f3. I find
5 'non-fringe' zugzwangs, h7h5c6,
h8h6c6, g8e8c8/b7/b5; When bK
stands on f8 or g7 there are about 18
positions which may be won with or
without the move, and these mostly
correspond to those given for the al
zone.
With bKe3 there is only one winning
position, e3e5f4(Z), and this often
leads to f2e4f4(Z); these are the only
two zugzwangs for hi zone while the
blocking S remains at its post. With
bKg3 there are 22 positions that W
can win: g3e3/e4e2 (1. ..., Kxh2 2.
Kf3Z), g3e3/e4/e5/f5/g4fl, g3e3g5/
d4/c3/d2/cl (1. ..., Kxh2 2. Kf2Z),
g3e3/e4/e5/f5/g5f3/g4. After the
blocking S has been captured W
wins only by zugzwang. With bK on
f3 or g4 there are 7 winning
checks: f3d3e2, g4e4f3, g4e5e4/f3/
gl/d2/d4.
In L'Echiquier, 1952, the French
analyst P. Bridier published 419 po-
sitions of the Ph3 endgame giving
the number of moves required to win
in each case. The longest win, 74

moves, began from the position
bldlc7(Z). He examines fewer than
30 fringe positions and identifies no
zugzwangs. As reprinted by Cheron,
Lafora, and Bijl the list is not free
from error, e.g. the position g3e4e3
is drawn with Bl to play. I do not
know whether this mistake was in
the original.
The position f7d7d5 occurred (mir-
rored, with colours reversed) after
LilienthaPs 83rd move in the last of
his five games against Smyslov,
USSR Absolute Championship,
1941. Play continued 1. Kf8? (a
blunder by Smyslov that the annota-
tor, Botvinnik, failed to identify; 1.
Kg6 is correct) 1. ..., Se3? (a
blunder by Lilienthal, who could
have won by 2. Sc7Z) 2. ..., Kf7,
and the game was drawn on the
125th move. After 1. Kf8 Botvinnik
states that the position is won for
Lilienthal 'because the bK cannot get
into the drawing zone'. Once again I
must correct this common miscon-
ception. Bl always draws when bK is
in the drawing zone and the pawn is
blocked by a S, but Bl does not
necessarily lose when bK is outside
this zone.

For 7 endgame types I have given
292 zugzwangs that occur when- the
P is blocked by a S. 234 show
regular opposition (219 direct, 14
diagonal, one distant) and 58 are
abnormal. Those showing opposition
are often self-evident, to prevent the
escape of the bK, and a player might
not be concerned to know whether
or not the position is a zugzwang;
but the abnormal kinds are less easi-
ly perceived: in general, they must be
learnt. Groups of zugzwangs often
form patterns which are repeated in
different situations.
This endgame was probably known
to players of the old game as far


