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HOW THE GBR CLASS 0103 DATA BASE WAS CREATED
(see EG52, p. 25)

by Tim Niblett and John Roycroft

1 Take a simple example first. wK +
wQ against bK (GBR class 1000).

2 With W to move, any legal posi-
tion is a win.

3 With Bl to move, the only excep-
tions to a W win are: the move
bKxwQ; and stalemate.

4 Imagine that we have available to
us, somehow, all the positions
where bK is checkmated. We shall
have the complete set of positions
that W strives to achieve - and it
will also be the set of positions that
Bl strives to avoid.

5 Take one of these 'terminal posi-
tions' ~ there is no need to specify
which. We can easily see how the
'White to Move' positions that
preceded them can be generated ~
these 'predecessor positions' will
be the complete set where W has a
mate in one. All these mating mo-
ves will be 'best moves'. Observe
that we are not thinking of doing
this generating procedure oursel-
ves - we are simply talking about
how it obviously could be done.
There is one other thing we can do,
and that is to 'mark' the positions
with a '1' to signify 'won in 1
move', so that from now on, if
ever any of these marked positions
is needed again, we shall find the
' 1' mark associated with it. (We do
not need, though we do have the
choice, to attach any actual move
to a position. A move is easy to
find and to confirm if it is check-
mate - or if, which is the same

thing, it leads to one of our already
known 'terminal positions'.)

6 Now let's take these 'won in 1'
positions and generate ('back up'
to) all 'Black to Move' predeces-
sors. There will be quite a lot of
them, but numbers do not bother
us. We can mark some of these as
'lost in 1' if (and only if) every
move (every Bl move) from a posi-
tion leads to a 'won in 1' WTM
('White to Move') position ~ all
of which, of course, we already
know (in the sense that our pro-
cess has generated them).

7 What do we do with the BTM
('Black to Move') positions that
we have not been able to mark?
Nothing. Read on.

8 We can now back up the 'lost in 1'
BTM positions to all WTM pre-
decessors. And we mark these 'won
in 2' since we know that in each
case there is a W move that will
indeed achieve this. (Some posi-
tions backed up will already be
marked 'won in 1'. We leave them
marked that way.).

9 Next, we back up again, this time
to all BTM predecessors to the
'won in 2' WTM positions just
marked. Again, we mark these
new BTM positions 'lost in 2' if
(and only if) every move from a
position leads to a WTM position
already marked.

10 In this way we have a repetitive
procedure that can be pursued un-
til every possible position is mar-
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ked 'won in n' (for a WTM posi-
tion) or 'lost in n' (for a BTM po-
sition). Note that we have not re-
corded any actual moves, on the
principle that a move is a transi-
tion from one position to another:
we have all the positions, and the
transition process is a simple one
when we can examine all successor
positions and select one with the
lowest WTM marked number, or
highest BTM marked number.
Clearly this will give an optimal
line of play ~ best moves of both
W and Bl. (Stalemate will not
occur!)

11 With the principles of backing up
clear, all we need to know is how
to carry them out. The answer is
by programming a suitable com-
puter, that is, one with sufficient
processing power and storage to
do the job in a reasonable time.

12 This has already been done (by
different people at various times
and places in on a variety of equip-
ment). The longest optimal win is
known to be 10 moves in length,
and there is only one such posi-
tion, after making allowance for
its seven other manifestations by
rotation, reflection and rotation-
reflection.

13 Having done this for the GBR
class 1000, we can do the same for
the GBR class 0100 (wK + wR
against bK). The logic is identical,
but the results are different. The
longest win (to checkmate) is 16
moves, and there are 121 such po-
sitions.

14 Now take the GBR class 0150 (wK
+ wR against bK + bB). This tpie,
only some of the positions are
wins, but we can use our princip-
les, since we know that all legal
moves wKxbK and wRxbB are wins
(unless they are stalemating mo-
ves or allow the recapture bKxwR)

leading to the GBR class 0100. The
backing-up process will mark all
won and lost positions. All unmar-
ked positions will be drawn. The
longest win, the computer tells us,
is 18 moves, and there are 28 such
distinct positions.

15 wK + wR against bK + bS is the
GBR class 0103. This can be trea-
ted in just the same way, with
all wKxbS or wR x bS moves
being the starting point (again,
unless they are stalemating moves
or allow the recapture bKxwR),
and the backing-up as before.
There is only the trivial extra
case to be allowed for that for the
first time it is conceivable that W
will be checkmated, that there will
be a Bl win. This makes no diffe-
rence to our process. The longest
win is 27 moves and there are only
2 such distinct positions.

16 The computer work has similarly
been done for the GBR class 1300;
the longest win is 31 moves and
jthere are just 4 such distinct posi-
tions.

17 The figures given above are taken
from a mathematical thesis dated
1970, by Thomas Strohlein, a
Munich post-graduate. Other
work is known to have been com-
pleted by USSR researchers, on
the GBR classes 0400.10 and 4000.
10, the latter case confined to SP
on the 7th rank.

Footnote by AJR: Tim Niblett is a
member of the Machine Intelligence
Research Unit at Edinburgh Univer-
sity, under the direction of Prof. Do-
nald Michie... Point 17 above raises
the perplexing question of when com-
puter-generated results can he said to
be 'known' and 'published'. I hope to
revert to this subject at a future date.
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IN THE FOOTSTEPS OF
FATHER RINCK.

by J. Vandiest, Belgium.

In EG36, the comment evoked by No.
2028 - a 0 ending by V.N. Dolgov -
holds that this study should have
been thought of less highly by the
judge of Szachy (Sr. G. Grzeban), for
it too closely resembles a classical

VI H. Rinck
Deutsche Schachzeitung 1911
(No. 22 in '1414')

Win 3+2

Rinck, No. 22 of '1414': 1. Qd7 +
Ka6 2. Qc8+ Kb5 3. Qb7+ Qb6 4.
Qd5+ Ka6+ 5. Ka4 Qd8 6. Qb5 +
Ka7 7. Bc5 + Ka8 8. Qa6 + and wins.
(Curiously enough, twenty three years
later the same Rinck staged the same
theme somewhat differently - and, I
dare say, somewhat less convincingly -
under No. 24 of '1414': wKe8, Qe3,
Be7/bKh8, Qb2, the solution now
being: 1. Qh6+ Kg8 2. Qg6+ Qg7 3.
Qf5 Qd4, c3, b2, al 4. Qf7+ Kh8 5.
Bf6 + ).
For all the prestige of 'father' Rinck,
one cannot help considering that both
versions appear a bit 'dry', and that in
these instances, like in many others,
the highly technical Rinck did not care
to offer us much more than the skele-
ton idea. Interesting as No. 22 remains
(the crosscheck being an amusing
find), it calls for a setting more in
accordance with Kubbel's 'golden
rule': to squeeze out of the material all
its hidden possibilities.

So I suggest, to the best of my abili-
ties, the kind of 'baby' portrayed by

No. 3600 V2 J. Vandiest
Original

(after H. Rinck)

Win 3+2

V2: 1. Qa8+ (1. Qa2 + ? Qf2 2.
Qd5+ Qf3 + ) Kgl (1. ..., Kh3? 2.
Qf3+ Kh4 3. Bf6+, or 1. ..., Kfl 2.
Qf3 + , or still 1. ..., Kf2 2. Qa2 +
Kfl, 2. Ke3 f3? 3. Qe2 mate, 3. Qe2 +
Kgl 4. Qh2 + , etc.) 2. Qg8+ Kfl (2.
Kf2 3. Qg3 + Kfl 4. Qh3 +, or 2. Khl
3. Qh7+ Kg2 4. Qh2+ Kf3? 5. Qe2
mate) 3. Qf7+ Qf2 (3. Kg2 4. Qg6 +
Kf3 5. Qf5 + Ke3 - 5. Kg2 6. Qg4+ -
6. Bf4+ Kd4 7. Be3 + ) 4. Qc4+ Kg2
5. Qg4+ Kfl (5. - Khl? 6. Qe4+ Qg2
7. Qh4+ Kgl 8. Bd4+ Kfl 9. Qf4 + )
6. Qe4 (wB no longer being on f4, as it
would in VI, there is a 'difference'
now) Qc5 (b6, a7) (6. - Qa2? 7.
Qhl +, or 6. - Qf7, f8? 7. Qe2+ Kgl
8. Qh2+ Kfl 9. Qh3+ and 10.
Bd4 + ) 7. Qe2+ Kgl 8. Qh2+ Kfl 9.
Qh3+ Kf2 (9. - Kgl 10. Bh2+ Kf2
11. Qg3+ Kfl 12. Qf3+ Qf2 13.
Qhl+) 10. Bg3+ and after 10. ...,
Kgl W wins, either by 11. Qh2 +
Kfl 12. Qhl+ Qgl 13. Qf3+ or
by If. Bh2+ Kf2 12. Qg3+ Kfl
13.Qf3+ Qf214.Qhl + .
Now back to Dolgov's study: 1. Qe8 +
Kb7 2. Qd7+ Kb6 3. Qc7+ Ka6 4.
Qxc6+ Qb6 5. Qd5 f5 6. Be5 f4 7.
Bd4 wins - says EG, with the com-
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V3 V.N Dolgov
= 2nd/3rd Prize, Szachy,
1972 EG 36, No. 2028

ding bPf7! So perhaps on merely tech-
nical grounds Dolgov's study was pla-
ced somewhat too highly after all...
But the 'encore' resulting from bPf7
remaining, in my opinion, a most
valuable find, perhaps the thing to do
is to make Rinck's and Dolgov's ideas
join hands in a third setting, making
for thematic purity while bP is slain in

1 No. 3601 V4 J. Vandiest
Original

(after H. Rinck and
VN. Dolgov)

Win 3+4

ment: 'Surprising to see this so highly
placed, especially as JRH indicates
that after move 4 it is a Rinck, 1934
(No. 22 in '1414') if fP is removed',
(the correct year being, of course,
1911).
Now this remark turns out to be a bit
unfair towards Mr. Dolgov, who un-
doubtedly is one of the outstanding Q
specialists of the day. For one thing,
without a bP somewhere, 10. Bd4
would come to grief because of 10. -
Qb4 +, securing a stalemate. White
could then, of course, play 9. Qa8 +
Qa7 10. Qc6+ Qb6 11. Qd5, passing
the move to Black, but 9. Qd3 + Kb7
10. Qd7+ Ka6 11. Qd5 would do the
job as well. (Hence the ruling out of
this dual in V2 by 4. Qc4 + .)
But the specific bPf7 also assumes an
active function, entirely absent, alas,
from the solution reproduced in EG.
Possibly an error in Szachy itself - but
much to my delight I find: 5. - f6!
(Preventing 6. Be5 and forcing White
to repeat the zugzwang) 6. Qa8 +
(Nothing else!) Qa7 7. Qc6+ Qb6 8.
Qd5, and now we get 8. - f5 9. Be5 f4,
but also 9. - Qgl 10. Qb5+ Ka7 11.
Qb8 + Ka6 12. Qc8 + .
Some 'omission' indeed!
On the other hand, Dolgov's comple-
tely 'dead' bSc6 is a nuisance. Requi-
red to prevent a couple of duals by wQ
checks? But in that event, we can
simply start from Rinck's No 22, ad-

Win 3+3
battle: 1. Bf4+ (1. Qh6 + ? Kg3 2.
Qg5+ Kf3 3. Qf4+ Ke2 = ) Kgl 2.
Qg6+ Kfl (2. - Kf2 3. Qg3 +, or 2. -
Khl 3. Qe4+ Kgl 4. Be3 + ) 3. Qd3 +
Kg(f)2 4. Qg3+ Kfl 5. Qh3+ Ke2 (5.
-Kel? 6. Bg3+ Ke2 7. Qg2 + , or 5.
-Kf2? 6. Bg3+ Kgl 7. Qh2+ Kfl 8.
Qhl+ Ke2- 8. ..., Qgl 9. Qf3+ - 9.
Qg2 + ) 6. Qg2+ Qf2 7. Qe4+ Kfl +
8. Kdl e6! 9. Qhl+ (9. Be5? Qf5! =)
Qgl 10. Qf3+ Qf2 11. Qe4 e5 12.
Bxe5, and now further on as in V2 and
V3 12. - Qa7 13. Qe2+ Kgl 14. Qh2 +
Kfl 15. Qh3 + Kf2 16. Bg3 + wins.
Any candidate for a further enhan-
cement of the theme?

No. 3628: E. Paoli.
I: 1. Se4 Rxe2+ 2. Kxh3 Rxe3+ 3.
Kg4Rxe4+ 4. Kf3 Rxa4. Dominated!
5. ba Kc7 6. Ke4 Kc6 7. Ke5 Kb7 8.
Kxe6 Kc7 9. Kd5 Kb7 10. Kd6 Kc8 11.
Kc6 Kb8 12. Bd4 Ka8 13. Bc5. A
tempo move. 13. ..., Kb8 14. Bb6 Ka8
15. Kc7 wins.
In II, without bPa7, the 14. Bb6 and
15. Kc7 manoeuvre leads to stalemate.
So: draw.
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CASTLING IN STUDIES

by E. Pogosyants

It is rare in a game of chess that cast-
ling does not take place. In studies,
however, its presence is rare. Castling
is permitted in chess composition,
except where retroanalysis shows that
the K or the R must have moved in
the play leading to the diagram posi-
tion. In the following 8 original stu-
dies of mine, castling is an essential
ingredient of the solution.

PI

Original

Win 4 +2

PI: 1. Se3 Rxh2 2. Castles mate!
Or 1. ..., Kxh2 2. Sg4+ . Or 1. ..., Re6
2. Kf2+ Kxh2 3. Sg4+ Kh3 4. Kf3
Kh4 5. Kf4 and either 5. ..., Kh3 6.
Ra2,or5...., Kh5 6. Kf5.

P2
Original

Win 3+3

P2: 1. Bf5+ Bd3/i 2. Bxd3 + Kal
(cl) 3. Castles + and 4. Kxh2, but
not 3. Rxh2? stalemate,
i) 1. ..., Rc2 2. Rh2 Bb3 3. Kdl wins,

but not 2. Kdl? Be2+ 3. Kel Bg4
draw.

P3 Original

Win 4+2
P3: 1. Sb4, with 2 lines: 1. ...,
Rxb2 2. Castles mate, or 1. ..., Rh2
2. Castles + (Rxh2? is stalemate) 2.
...,Kxb2 3.Kxh2.

Win 4+3
P4: Not 1. Ke2 + ? Kh2 draws, but
1. Castles + Kf2. The composer ob-
serves that the position is now known
from one of Rinck's classics.
2. Re2+ Kg3 (Kf3; Be4 + ) 3. Rg2 +
Kf4 4. Rg4+ Ke5/i 5. Re4 + /ii Kf6
6. Rfl + Kg5 7. Rf5+ Kh6 8. Re6 + /
iii Kg7 9. Rg6+ Kxg6 10. Rd5+ and
11. Rxd8.
i) 4. ..., Ke3 5. Re4+ Kf2 6. Rd2 +
Kg3 7. Rg4 +
h) 5. Rel + ? Kd6 6. Rg6+ Kc7 7.
Mg7 + Kb8.
in) 8. Rxc5? Qxd3 9. Re6+ Kg7 10.
Re7+ Kf8.
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P5
Original

Win 4+7
P5: 1. Be2 Be4 + /i 2. Kxe4/ii
Sc3 + /iii 3. Kd3 Sxe2 4. Rxb7/iv
Castles + 5. Kxe2/v Rd2 + 6. Kxd2/
vi flS + 7. Kd3/vii Sxh2 8. Rxf7 Sg4
9. Ke4 Kd8 (Sh6; Rg7) 10. Rf4 Sh6
11. Rf6 Sg4 12. Rg6 Sf2 + 13. Kf3
Sd3 14. Rd6 + .
i) 1. ..., Kxd7 2. Bxb5 + Ke6 3. Qxf2
Ra3 + 4. Kf4.
ii) 2. Kxf2? Kxd7 3. Bxb5 + Bc6
draw.
iii) 2. ..., S (5 or 7)d6+ 3. Rxd6
Sxd6 + 4. Qxd6. Or 2. ..., Sc5+ 3.
Kd5 Sxd7 4. Bxb5
iv) 4. Rc7? Rd8 + 5. Kxe2 Rd2 + 6.
Kfl Rdl + , or here, 5. Kc2 Rd2 + 6.
Kb3 Rd3 + 7. Kb4 Rd4 + 8. Kb5
Sc3 + 9. Kb6 Sd5+ 10. Kxb7 Sxc7
draw.
v) 5. Kc4? Kxb7 6. Qxf2 Sd4.
vi) 6. Kfl? Rdl + 7. Kxf2 Rd2 + 8.
Kg3Rxh2. Or 6. Ke3?flS + .
vii) 7. Ke2? Sxh2 8. Rb4 f5 9. Rf4
Sg4 10. Rxf5 Sh6 11. Rf6 Sg4 draw.

P6
Original

P6: 1. Bxh2 Castles + 2. Kgl/i g2
3. Kxg2 Bf3+ 4. Kgl Rd8 5. h7 +
and draws.
i) 2. Kg2? Bf3 + 3. Kgl Bxhl 4. Kxhl
gh. 2. Kel? g2 3. Rgl Bh3 4. Ke2 Rfl
and wins, by capturing wPh6 and
marching bK to el.

P7
Original

Draw 3+4

P7: 1. Castles+ / i Kc4 2. Sd6 +
Kc3 3. Sxb7 (Se4 + ? Kb4) 3. ..., Ra2
4. Kbl Rb2 + 5. Kal Rxb7 6. Rcl +
Kd4 7. Rdl + Ke3 8. Rel + Kd4 9.
Rdl+ Ke3 10. Rhl.
i) 1. Rdl +? Ke4 2. Sd6+ Ke3 3. Kfl
Rf2+ 4. Kel Rh2 (Re7? Rd5) 5. Sxb7
Rhl mate, but not 3. ..., bRb2? 4.
Sc4+ Ke4 5. Sxb2 Rxb2 6. Kel Ke3
7. Ral Rh2 8. Ra3 + Kd4 9. Kdl c4
10. Rg3 c3 11. Kel Kc4 12. Rg8 Kb3
13. Rb8 + ,nor3 . ..., gRb2? 4. Sc4 +
Ke4 5. Sxb2, nor 3. ..., gRg7? 4.
Sf5 + Ke4 5. Sd6 + Ke3 6. Sf5 + .

Original

Draw 4+5

Draw 3+5
P8: 1. Castles Castles 2. Rbl Bb7
3. Rcl+ Bc6 4. Rbl draw.
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DIAGRAMS AND SOLUTIONS
No. 3618
Mention,
'20 Years'

Win 5+5

No.3618:A.I.Kotov.
1. c4 Ral 2. b6 blQ 3. Rfl h6 4. h3 h5
5. h4 (reciprocal Zugzwang) Qxb6 6.
Rxal + Qa7 7. Rxa7 + .

No. 3619 Y. Hoch
Mention, Themes-64
'20 Years', 1976

Win 3+4

No. 3619: Y. Hoch.
1. Kb7 (Kb8? Ke7;) 1. ..., Rxc6/i 2.
Kxc6/ii g3/iii 3. Kd6/iv Kc8/v 4.
Rc6 + Kb8/vi 5. Kd7 g2 6. Rb6 + Ka8
7. Rg6 (Kc8? glQ) 7...., h3 8. Kc8/vii
Ka7 9. Kc7 (Zugzwang!) h2 10. Rxg2
hlQll.Ra2mate.
i) 1. ..., Ke8 2. c7 Rd7 3. Rg6 g3 4.
Rg4.
ii) 2. Rxc6? g3 3. Rg6 Ke7 4. Kc6 Kf7
5. Rg4 Ke6 6. Rxh4 Kf5 7. Kd5 g2 8.
Rh8Kf4draw.
iii) 2...., Ke7 3. Rb4 wins.

iv) 3. Rb8 + ? Ke7 4. Rg8 Ke6.
v) 3. ..., Ke8 4. Ke6 Kf8 (Kd8; Rb8 +,
Kc7; Rg8) 5. Rb8 + Kg7 6. Rb4 Kh6 7.
Rg4.
vi) 4. ..., Kd8 5. Rc4. 4. ..., Kb7 5.
Rc7+ and 6. Rg7.
vii) But not 8. Kc7? Ka7 and it is W
who is in Zugzwang.

No. 3620 A. Sochniev
Mention Themes-64
•20 Years', 1976

Win 6+4
No. 3620: A. Sochniev.
1. Rg7 + Kh8/i 2. Kc2 alQ 3. Bc3 Qa3
4. f4 (Zugzwang) 4. ..., Qa2+ 5. Bb2
(Zugzwang) 5. ..., Qa8 6. Kbl (Zug-
zwang) 6...., b6(b5)/ii 7. Ra7 + wins,
i) 1. ..., Kxg7 2. Kc2(d3) alQ 3.
Bc3 +. 1. ..., KM 2. Kc2(d3) alQ 3.
Bd2 + Kh5 4. Rg5 + Kh6 5. Ra5(gl) +
ii) Or 6...., Q- 7. Rxb7(c7, d7 etc. ...).

No. 3621: B. Breider. This was an in-
formal tourney judged by Prof. Ro-
molo Ravarini. There were 30 publis-
hed entries.
1. b4 Qxd6 2. b5+ Kxa5 3. Sc4 +
Kb4/i 4. Sxd6 a3 5. Sxb7 a2 6. Sd8
alQ 7. b7 Qa2+ 8. Kf6 Qb2 + /ii 9.
Kf5/iii Qf2+ 10. Sf3/iv Qxf3 + 11.
Ke5 Qxe3 (see (iv)) 12. b8Q Qf4+ 13.
Kd4Qxb8 14. Sc6+ Kxb5 15. Sxb8 g4
16. Kxe4 draws, the meeting of ...g4;
after all Qs have disappeared being
'what it's all about*. See (iv).
i) 3. ..., Kxb5 4. Sxd6+ Kxb6 5. Sxe4
a3 6. Sd2 Kc5 7. Sb3+ Kc4 8. Sal
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No. 3621 B. Breider (i-iii.76)
1st Prize, Nardone Memo-
rial Tourney, 1975-1977
Award: Sinfonie Scacchisti-
che, vii-ix. 78

Draw 9-1-7

b5/v 9. e4 Kd4 10. Sc2+ Kxe4 11.
Sxa3b412.Sbl.
ii) 8. ..., Qxh2 9. Sc6+ Kxb5 10, Se5
Qf2 + l l .Ke7.
iii) 9. Kxg5? Qg7 + and 10. ..., Q8 +
and 11. ...,Qxd8.
iv) A decoy explained by the try 10.
Ke5? Qxh2 + 11. Kd5 Kxb5 12. Sc6
Qa2+ 13. Kd6 Qg8 and the ...g4;
move will win after Q's are off. After
10. Sf3 Qxf3 + 11. Ke5 Qg3 + 12. Kd5
Kxb5 13. Sc6, bQ has no good check
and wK remains within a move of e4.
(AJR).
v) 8. ..., Kc3 9. e4 Kb2 10. e5 Kxal 11.
e6 Kbl 12. e7 a2 13. e8Q alQ 14.
Qel + .

No. 3622 O Komai and H.
Aloni (x-xii. 75)
2nd Prize, Nardone Memo-
rial Tourney

Draw 3+6

Qxf3 (Kfl? Be2 + ) 3. ..., Kel 4. Kh2
flQ 5. Qdl+ Kf2 6. Qf3 + Kel 7.
Qdl + draw.
i) 1. a8Q? Bf3+ 2. Kxf3/ii flQ + 3.
Ke4/iii Qc4 + 4. Ke5/iv Ke2 5. Qal
Qxd5.
ii) 2. Kh2 f 1R 3. Qal + Ke2 4. Rxd2 +
Bxd2 5. Qa6 + Kf2 6. Qb6+ Be3 7.
Qb2 + Be2 8.Qg7Rdl.
iii) 3. Kg4 Qe2 + 4. Kf5 Kel 5. Qa5 f3.
iv) Or 4. Kf3 Qe2 + and 5. ..., Kel.

No. 3623 J. Roche (iv-vi.75)
3rd Prize, Nardone Memo-

Hal Tourney

3+4

No. 3623: J.Roche.
1. Rh4+ Kg8 2. Sg6/i Rxg6 3. Rg4
Sg5 + 4. Kh4 Sh2 5. Kh5 Kh7 6. Rg3
(Rxg5??) hSf3 7. Rxf3 Sxf3 stalemate.
i)2.Rg4?Sg5+ 3.Kh4Sh2.

No. 3624 B. Miloseski and
Z. Mihajlovski
1 H.M., Nardone Memorial
Tourney

No. 3622: O. Komai and H. Aloni.
1. Rxd2 + /i Kxd2 2. a8Q Bf3 + 3.

Draw 5+7
No. 3624: B. Miloseski and Z. Mihaj-
lovski.
1. Rh2 f3 2. Rhl e2 3. Ral Be8 4. Rel
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