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‘C.

Thanks once more to Lars Rasmussen EG is. able
to give its readers the world’s first sight of the
complete list of reciprocal zugzwangs in the
5-man endgame queen and pawn against queen

(where White wins with Black to move).

1: (wKa8,
2: (wKb8,
3: (wKh8,
4: (wKhé,
5: (wKa3.
6: (wKa2,
7. (wKal.
8: (wKfl,
9: (wKgl.
10: (wKgl,
11: (wKd8.
12: (wKe8,
13: (wKf8,
14: (wKf8,
15: (wKf8.
16: (wKg8,
17: (wKh8,
18: (wKa7,
19: (wKa7,
20: (wKa7,
21: (wKa7.
22: (wKe7,
23: (wKe7,
24: (wKe7.
25: (wKe6.
26: (wKeb,
27 (wKb5,
28: (wKd5., "
29: (wKg5.
30: (wKad,
31: (wKaé4,
32: (wKed,
33: (wKfd4,
34. (wKh4, Qd
35: (wKa3.
36: (wKb3,
37: (wKb3.
38: (wKf3.
39: (wKh3.
40: (wKa2.
41: (wKg2,
42: (wKbl.
43: (wKcl,
44: (wKcl,
45: (wKel,
46: (wKfl,

, Pa7:
. Pa7:
. Pa7:
. Pa7:
. Pa7:
. Pa7:
. Pa7:
. Pa7;
. Pa7:
. Pa7:
. Pa6:
. Pa6:
. Pa6:
. Pa6;
. Pa6;
. Paé6;
. Pab:
. Pa6:
. Paé:
. Pa6:
. Pa6:
. bKf4,
. Qd3)
. QaS)
. Qald)
. Qa7)
. Qd4)
. Qc?)
. Qe7)
. Qh8)

bKh8.

Qc3)

bKb6. Qab)

bKg5s.,
bKe6 .,
bKc8,
bKc4.
bKc8.
bKh4,
bKb5.
bKel.
bKhS.
bKe3.
bKh5.
bKd4.
bKd4.,
bKc3.
bKe4,
bKf6.
bKg6,
bKd5.
bKc4.

3
Qcé6)
Qa8)
Qa8)
Qf3)
Qa8)
Qed)
Qa3)
Qed)
Qe3)
Qc7)
Qe3)
Qc7)
Qe6)
Qc7)
Qf7)
Qb4)
Qb4)
Qe8)
Qc8)
Qad)

Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm
Btm
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: (wKa8,
: (wKb8,
1 (wKaZ,
: (wKcé.
: (wKb4.
: (wKb3,
: (wKeZ,
: (wKab.
: (wKeb,
1 (wKa8.
: (wKa8,
 (wKa8,
1 (wKa8,
: (wKb8.
: (wKe8,

L (wkh7,




776

S (wKd7,
: (wKh7,
: (wKh7,

: (wKab,
o (wKab.

S




: (wKbl,
: (wKbl,
1 (wKel,
: (wKdl. Qd
: (wKel.
: (wKel.
: (wKel.

. QdS) Btm

7

S (wKfT,
o (wKR7.

: (wKgé .

: (wKas.
: (wKb5,
 (wKe5.
+ (wKe5.
: (wKb4,
: (wKb4,
© (wKb4.
: (wKed,
: (wKb3.
: (wkb3.
: (wKb3,
: (wKc3.
: (wKed.
© (wKe3.
: (wKd3.
 (wKf3,
: (wKf3.
- (wKa2.
. (wKb2,
: (wKb2.

Qf7)
Qf7)

Btm (
Btm. (
Btm (
Btm (
Btm (
Btm: (
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Btm (
Btm (
Btm' (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
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Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
Btm (
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Btm (
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) Btm

Btm
Btm
8tm
Btm
Btm
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: bKh4,

. Qd6)
)
. Qb8)

Qd3) Btm (
Qa3) Btm (

Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
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“Btm
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: (wKkd4,
o (wKe3.
: (wKe3,
: (wKe2,
: (wKd2,
: (wKdl.
: (wKd8,
: (wKd8,
. (wkb7,
: (wKf7,
© (wKT6,
: (wKd5,
: (wKb4,
. (wKcd.
 (wKd4,
: (wKe3.,
o (wKe3.
: (wKe3,
: (wKe3,
o (wKe2,
: (wKe2,
o (wKel.

*C* The same
right-most number.
201: (wKc2,

459:

(wKb3.
5: (wKa3,
o (wKal,
: (wKe5.
. (wKcé,
: (wKe3,
. (wKd7,
: (wKd6.
: (wKal,
. (wKa3.
o (wKel,
- (wKd3.
: (wKab,
: (wKe3,
o (wKe3,
: (wKb8.,
: (wKb3,
: (wKal,
. (wKel,
o (wKfl,
: (wKab,
: (wKal,
. (wKe8.
o (wKe2,
: (wKcb,
. (wKab.
o (wKel.
- (wKa8,
o (wKgd,
o (wKal,
: (wKbl,
: (wKhl,
- (wKb6.
+(wKe2.
+(wKcl.
- (wKa8.,
: (wKd8.
o (wKe8,
o (wKa2,
: (wKh4,
o (wKd6.
: (wKd6,
: (WKc5.
6: (wKa2.
: (wKc8.
. (wkh7,
: (wKbl,
: (wKg8,

* bKa3.
© bkh2,
* bkh2,

list sorted

Qc3.
Qc3.

Pb3:
Pc2:
. Pa7:
. Pa7:
. Pb6:
. Pbs:
. Pb4:
. Pc7:

bKa2.
bKbl,
bKc8.
bKc8.
bKa5.
bKa4.
bKa3.
bKa7.
. bKb7,
. bKf4,
: bKal,
. bKal,
. bKdl.
: bKa8.
: bKel,
. bKel.
: bKb6.
. bKd8.
: bKad.
: bKds.
: bKd8.
; bKb8.
: bKe8.
. bKa7,
: bKaé,
: bKd8.
: bKa8.

Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm

by depth

Qa3d)
Qcl)
Qa8)
Qa8)
Qa6)
Qa5)
Qad)
Qc5)

Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
8tm
Btm
Btm
Btm
Btm
Btm
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Btm
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) Btm

Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm

(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

the

LSLSENTNELSENENS LN TN LS TN E S E N e
A " e N e N e N N N A N e N o o

W W W W W W
=

O NN S BB BWWW
T DT D e e o o

PP NNN~NOD
o e e o N e o s



©(wKT8,
¢ (wKdd,

: (wKf5,
: (wKg3,
: (wKel,
: (wKh6,
: (wKel.
1 (wKf8,
: (wKed,

Qd8) Btm g 8)

Qc4) Btm ( 9)
Qd8) Btm ( 9)
Qd8) Btm ( 9)
Qd8) Btm ( 9)
Qd5) Btm ( 10)
Qe8) Btm ( 10)
Qd8) Btm ( 10)
Qd8) Btm ( 10)
Qg3) Btm ( 11)
Qe4) Btm ( 11)
Qa6) Btm ( 11)
Qd4) Btm ( 11)
Qe4) Btm ( 12)
Qb3) Btm ( 12)
Qb8) Btm ( 12)
Qc6) Btm ( 12)
Qg3) Btm ( 12)
Qel) Btm ( 12)
Qc7) Btm ( 13)
Qb8) Btm ( 13)
QdS) Btm ( 13)
Qb8) Btm ( 14)
Qb6) Btm ( 14)
Qb6) Btm ( 14)
Qc7) Btm ( 15)
Qb4) Btm ( 15)
Qc5) Btm ( 15)
Qc6) Btm ( 15)
Qb8) Btm ( 16)
Qb7) Btm ( 16)
Qg4) Btm ( 16)
Qcl) Btm ( 16)
Qe6) Btm ( 16)
Qdl) Btm ( 16)
Qd8) Btm ( 16)
Qc8) Btm ( 17)
Qe6) Btm ( 17)
Qc2) Btm ( 17)
Qb8) Btm ( 17)
Qhl) Btm ( 17)
Qe6) Btm ( 17)

7) Btm ( 17)
Qh6) Btm ( 17)
Qb7) Btm ( 18)
Qd6) Btm ( 18)
Qd4) Btm ( 18)
Qe6) Btm ( 18)
Qed) Btm (- 19)
Qds) Btm ( 19)
Qc6) Btm ( 19)
Qb2) Btm ( 20)
Qe8) Btm ( 21)
Qc5) Btm ( 21)
Qdé) Btm ( 21)
Qf5) Btm ( 21)
Qf6) Btm ( 21)
Qc7) Btm ( 22)
QcS) Btm ( 22)
Qe5) Btm ( 22)
Qf5) Btm ( 23)
QcS) Btm ( 23)
Qcé) Btm ( 23)
Qed) Btm ( 23)
Qf5) Btm ( 23)
Qf3) Btm ( 23)
Qf6) Btm ( 23)
Qh6) Btm ( 23)
Qed) Btm ( 23)
Qe2) Btm ( 23)
Qa8) Btm ( 24)
Qa4) Btm ( 24)
Qe6) Btm ( 24)
Qa4) Btm ( 24)
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: (wKh2,
: (wkhl,
. (wKd7,
: (wKa2,
. (wKeb,
: (wWKf2,
© (wKa3,
¢ (wKhl,
: (wKhS,
1 (wKa2.
: (wKbl,
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: (wKh5,
: (wKa3,
o (wKgl,
. (wKeb.
: (wKa3.
: (wKb8.
. (wKgb.
: (wKa8.
: (wKg6. Qg
: (wKh6.
1 (wKad,
: (wKa2.
: (wKb4,
: (wKb3.
. (wKe3,
© (wKf4,
: (wKc6,
: (wKa7.
: (wKeb,
. (wKa3.
. (wKh7,
. (wKh7,
o (wKg2,
© (wKbl,
. (wKa8,
. (wKg8.
: (wKbb.
: (wKd6.
. (wKb4,
: (wKd3.
o (wKd7.
. (wKg2,
o (wKfl,
: (wKd7.
: (wKh6,
o (wKhd,
. (wKb6,
: (wKab,
+ (wKh8,
. (wKfl,
. (wKa7,
: (wKb5,
. (wKbd,
 (wKed,
. (wKd8.
: (wKeb,
 (wKg2,
o (wKeé,
0 (wKad,
: (wKa5.
: (wKbS,
: (wKd3,
: (wKe3.
o (wKf2.
o (wKe5.
: (wKbd,
1: (wKa8.
: (wKab.
o (wKad.
© (wKkh2,
: (wKh5.
: (wKd2,
: (wKbl,
. (wKel,
: (wKfL.
: (wKb6,
: (wKb4,
: (wKe3.
o (wKd2,
: (wKce8.
: (wKa8.
o (wKe2,
. (wKe7.
: (wKd8,
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. (wKe7,
: (wKf4,
© (wKad,
: (wkh3,
: (wKal,
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: (wKh7.

: (wKa3.

. Qc7)

Btm
Btm
Btm
Btm
Btm
Btm
Btm
Btm-
Btm
Btm
Btm
Btm
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e

(wkd5, Qc4, Pd4; bKf7. Qbb) Btm ( 59) 476: (wKel. Qf2. Pc2: bkhl. Qg3) Btm ( 67)
(wKc3. Qc6. Pd3: bKeS. Qh3) Btm ( 59) 603: (wKf2, Qd3. Pd4: bKb2, Qd5) Btm ( 67)
(wKg8. Qb5, Pa6; bKc3. Qc7) Btm ( 60) 604: (wKcl. Qf4, Pd4: bKal. Qd3) Btm ( 67)
(wKa5. Qd4. Pb5: bKhS, Qf5) Btm ( 60) 608: (wKgl. Qf2. Pd4: bKal. Qb3) Btm ( 67)
(wKed, Qc4. Pb5: bKh4. Qb6) Btm ( 60) 616: (wKd5, Qa4, Pd3: bKbl, Qb6) Btm ( 67)
(wKed, Qd3, Pb2: bKg6. Qc5) Btm ( 60) 617: (wKhS, Qf5. Pd3: bKg2, Qc2) Btm ( 67)
(wKbl. Qed. Pc2: bKd2. Qc3) Btm ( 60) ‘40: (wKa2. Qd6. Pa6. bKed4. Qb5) Btm ( 68)
(wKb8. Qe7. Pd6; bKf5, Qd5) Btm ( 60) 47: (wKa8. Qf5. Pa5: bKh6. Qc7) Btm ( 68)
(wkel. Qf2. Pd4; bKhl, Qg3) Btm ( 60) 48: (wkb8, Qe5. Pa5: bKg6. Qc6) Btm ( 68)
(wKb2, Qc5. Pb4; bKd3, Qc4) Btm ( 61) 52: (wKb3, Qd2. Pa5: bkg8, Qa8) Btm ( 68)
(wKf4, Qc7, Pc3; bKg6. Qd3) Btm ( 61) . 183: (wKd4. Qc3. Pb4: bKF6. Qe2) Btm ( 68)
(wKc2. Qe7. Pc3; bKg8. Qb5) Btm ( 61) 199: (wKd3, Qd5. Pb3: bKh6, Qb4) Btm ( 68)
(wKd2. Qg5. Pc3; bKh7. Qc4) Btm ( 61) 200: (wKb2, Qf6. Pb3; bKh7. Qc5) Btm ( 68)
: (wkb7. Qc3. Pc2: bKf4, Qd6) Btm ( 61) 368: (wKb7. Qc3. Pc4: bKdl, Qc5) Btm ( 68)
. (wKe6. Qd2. Pd5: bKe4. Qb3) Btm ( 61) 383: (wKb4. Qf7. Pc4: bKc2. Qe4) Btm ( 68)
. (wKc4. Qf8. Pd5; bKg6. Qed) Btm ( 61) 618: (wKa4, Qd6. Pd3: bKf5, Qb7) Btm ( 68)
: (wKa2. Qf4. Pd4: bKg2. Qb4) Btm ( 61) 49: (wKa7, Qe5. Pa5: bKf7, Qc6) Btm ( 69)
(wKfl, Qf2, Pd4: bKhl. Qf4) Btm ( 61) 53: (wKe?. Qe3. Pa4: bKh7, Qf5) Btm ( 69)
(wkdl. Qe4, Pd3: bKf2. Qe3) Btm ( 61) 373: (wKa6, Qc3. Pc4: bKe2. Qc5) Btm ( 69)
(WKf8, Qdb. Pa6: bKhS, Qe3) Btm ( 62) 464: (wKbl, Qe5. Pc2: bKgd4. Qa3) Btm ( 69)
(wKb4, Qe5, Pa5: bKf7, Qab) Btm ( 62) 597: (wKc3, Qb5. Pd4: bKgd. Qf6) Btm ( 69)
(wKd7. Qg4, Pb4: bKh6. Qb2) Btm ( 62) 600: (wKh3. Qg3. Pd4: bkhl, Qe3) Btm ( 69)
(wKab. Qb5. Pb4; bKd6. Qc3) Btm ( 62) 609: (wkb8, Qd4. Pd3: bKh3. Qc6) Btm ( 69)
(wKa5, Qb5. Pb4; bKe6, Qh8) Btm ( 62) 622: (wKc2, Qd4, Pd3: bKfl. Qf5) Btm ( 69)
(wKa3. Qc7, Pb4: bKe8. Qb5S) Btm ( 62) 46: (wKfl, Qc4. Pa6: bKg5, Qe3) Btm ( 70)
(wKed. Qf4. Pc3: bKg6. Qd7) Btm ( 62) 198: (wKa3. Qd6. Pb3: bKg7. Qb5) Btm ( 70)
(wKb2. Qd5. Pc3: bKe3. Qad) Btm ( 62) 447: (wKfl, Qf2, Pc3: bkhl, Qf4) Btm ( 70)
(wKc2. Qf7, Pc3: bKg5. Qd6) Btm ( 62) 454 (wKf6, Qcd4. Pc2: bKf2. Qe3) Btm ( 70)
(wKa7. Qc3. Pc2: bKgd4. Qd6) Btm ( 62) 471: (wKbl. Qe6. Pc2: bKf2, Qc3) Btm ( 70)
(wkb2. Qb5, Pc2: bKd4. Qh2) Btm ( 62) 598: (wKc3. Qc4, Pd4: bKg3, Qf6) Btm ( 70)
(wKbl, Qd4. Pc2: bKf3, Qa3) Btm ( 62) 41: (wKg2, Qc4. Pa6: bkh5, Qe3) Btm ( 71)
(wKc8, Qa4. Pd4:; bKh8. Qed) Btm ( 62) 54: (wKa6. Qe8. Pa4: bKg7, Qal) Btm ( 71)
(wKf8. Qb6. Pd4: bKh7. Qd7) Btm ( 62) 140: (wKa6. Qa5. PbS: bKc5. Qb2) Btm ( 71)
(wKb7, Qe5, Pd4: bKf8, Qa2) Btm ( 62) 197: (wKf4, Qb6. Pb3: bKf8, Qe8) Btm ( 71)
(wKbd, Qf6. Pd4; bKgd4. Qd5) Btm ( 62) 472: (wkbl, Qg4. Pc2: bKel, Qc3) Btm ( 71)
(wKf3, Qc4. Pd4: bKd2. Qh4) Btm ( 62) 610: (wKf8, Qe7. Pd3: bKh8. Qd4) Btm ( 71)
(wKb2, Qc3, Pd4: bKe2, Qe6) Btm ( 62) 615: (wKd5, Qc4. Pd3: bKf7, Qb8) Btm ( 71)
(wKe5, Qd4. Pb6; bKfl, Qb3) Btm ( 63) 455: (wKg6, Qg5. Pc2; bKhl, Qg3) Btm ( 72)
(wKb2, Qf5. Pc3: bKd2, Qa4) Btm ( 63) 466: (wKbl, Qel. Pc2: bKf3, Qa3) Btm ( 72)
(wKcl, Qg2. Pc3: bKh7, Qd7) Btm ( 63) 640: (wKel, Qf3, Pd2: bKh2, Qb4) Btm ( 72)
(wkb6. Qd2. Pc2: bKf3., Qc4) Btm ( 63) 65: (wKe6, Qc4. Pad: bKg7. Qdl) Btm ( 73)
(wKa3. Qf5, Pc2: bKg7. Qc4) Btm ( 63) 87: (wKab. Qg2. Pb6: bKel. Qf6) Btm ( 73)
(wKa2. Qe4, Pc2: bKf2, Qc3) Btm ( 63) 627: (wKb7, Qd3. Pd2: bKh2. Qc5) Btm ( 73)
(wKe4, Qd8. Pd5; bKg6. Qg7) Btm ( 63) 196: (wKad4. QeS, Pb3: bKf7, Qdl) Btm ( .74)
(wKb7, Qe4. Pd4; bKf8. Qal) Btm ( 63) 403: (wKdl, Qa4. Pcd4. bKfl. Qc3) Btm ( 74)
(wkb6, Qe5. Pd4: bKf7. Qa2) Btm ( 63) 406: (wKg8, Qd2. Pc3: bKgl, Qe7) Btm ( 74)
(wKa7. Qb6. Pb3: bKd7. Qg8) Btm ( 64) 456: (wKh6, Qc5. Pc2: bKhl. Qe4) Btm ( 74)
(wKd3, Qf6, Pc3: bKg8, Qa2) Btm ( 64) 636: (wKe3, Qf4, Pd2; bKh3, Qb5) Btm ( 74)
(wkcl, Qd5. Pc3: bKgd4. Qf2) Btm ( 64) 206: (wKa3, Qe5, Pb2: bKf8. Qd2) Btm ( 75)
(wkbl. Qed. Pc2: bKg3, Qc3) Btm ( 64) 440: (wKf2, Qb4. Pc3: bKh3. Qd3) Btm ( 75)
(wKcl, Qd5. Pc2: bKT4, Qb6) Btm ( 64) 474: (wKcl. Qf5. Pc2: bKg3. Qd4) Btm ( 75)
(wKc5. Qb8. PdS: bKf7 7) Btm ( 64) 591: (wKd5. Qc7. Pd4: bKg8. Qad) Btm ( 75)
(wKc5. Qe2. Pd5: bKf7. Qf6) Btm ( 64) 612: (wKgb. Qed4, Pd3: bKg3. Qc2) Btm ( 76)
(wKaS. Qc4. Pb4: bKd8. Qd6) Btm ( 65) 621: (wKe3, Qa6. Pd3: bkdl. Qb3) Btm ( 76)
(wKcS, Qb4. Pb3: bKe7, Qab) Btm ( 65) 639: (wKc2., Qc6. Pd2: bKh2, Qd4) Btm ( 76)
(wKbl. Qd5. Pc3: bKh4, Qf2) Btm ( 65) 141: (wKb6. Qa4. Pb5: bKdS., Qbl) Btm ( 77)
(wkbl, Qb4, Pc2: bKe2, Qd8) Btm ( 65) 613: (wKg6, Qd5. Pd3: bKf2, Qc3) Btm ( 77)
(wKg4, Qg5. PdS; bKh8. Qf7) Btm ( 65) 623: (wkd2. Qh4, Pd3: bKg2. Qf8) Btm ( 77)
(wKbl. Qb7. Pab: bKg8. Qc5) Btm ( 66) 611: (wKf7, Qb5. Pd3: bKh6. Qd6) Btm ( 78)
(wKcl, Qc3. Pa6: bKh6, Qed) Btm ( 66) 204: (wKe4. Qb5. Pb2: bKf7, Qc7) Btm ( 79)
(wkb2, Qg2. Pc3: bKel, Qc4) Btm ( 66) 626: (wKd8, Qd5. Pd2: bKg3. Qg7) Btm ( 79)
(wkKbl, Qc4, Pc2: bKd2, Qf5) Btm ( 66) 631: (wKb4, Qd6, Pd2: bKe4, Qe8) Btm ( 79)
(wKcl, Qed4, Pc2; bKf2. Qc3) Btm ( 66) 176: (wKc7. Qg4. Pb4: bKf6. Qf1l) Btm ( 80)
(wkb8, Qb3, Pd5; bKe2. Qc5) Btm ( 66) 448: (wKd8. Qf5. Pc2: bKg2, Qc4) Btm ( 81)
(wKc4, Qd6. Pd4: bKg7. Qa5) Btm ( 66) 409: (wKe7, QeS5, Pc3:. bKf3. Qc4) Btm ( 82)
(wKel. Qb4. Pd4: bKgl. Qd3) Btm ( -66) 207: (wKd3. Qe5. Pb2: bKf7. Qcl) Btm ( 84)
(wKeb, Qc4. Pa6: bKe3. Qa3) Btm ( 67) 436: (wKc2, Qf6. Pc3: bKgd4. QdS) Btm ( 85)
(wKa3. Qd6. Pab; bKf5., Qb5) Btm ( 67) 444: (wkcl, Qf6, Pc3: bKg3. Qd5) Btm ( 86)
(wKa5, Qe5, Pb6; bKf3. Qb3) Btm (" 67) 633: (wKd4. Qg5. Pd2: bkh3. Qc8) Btm ( 87)
(wKa5. Qg6. Pb6: bKfl. Qb3) Btm ( 67) 437: (wKc2, Qa3. Pc3: bKf2, Qd5) Btm ( 89)
(wKab, Qb6. Pb2; bKd7. Qh8) Btm ( 67) 632: (wKc4, Qg5. Pd2: bKfl, Qf2) Btm ( 89)
(wkKb7. Qb3. Pc4: bKe2. Qc5) Btm ( 67) 619: (wKd4, Qf3, Pd3: bKh2. Qc8) Btm ( 90)
(wkb2, Qg2. Pc3: bKel. Qe5) Btm ( (91

. (wKd2, Qf7. PcC3: bKg5. Qab) Btm ( 67)
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The testing of chess endgame studies by
computer

by John Beasley

(an article written for EG, October 1995)
"Making the best use of computers for testing
studies is a subject we must cover in EG before
long," wrote AJR in EG 116 (p 626). Let me
make a contribution.

1 use my computer for testing studies in three
ways: . (a) by looking up positions in the
Thompson five-man endgame databases; (b) by
using Richard Lang’s chess program Genius to
analyse them; (c) very occasionally, by writing
ad hoc programs of my own. The use of the
Thompson databases will be described in a later
article which will report the experiences of others
besides myself, and all I will say here is that for
the positions within its scope (broadly, every
five-man ending with at most one pawn) it is
quite invaluable. I hold a copy in my capacity as
the British Chess Problem Society Librarian, and
a look-up service is offered to society members.
Genius does not offer the cast-iron certainty of
the Thompson databases, but it also has proved
extremely useful. I was initially chary of adver-
tising my use of it, because it is not perfect and
its author does not claim it to be perfect; studies
explore positions to which the normal rules of
evaluation do not apply, and if the crucial tactical
event is over the computer’s horizon then the
computer will inevitably give the wrong answer.
However, I will now place on record that since [
became the study editor of the French quarterly
diagrammes | have been using the 1993 version
of Genius on a 486/25, a combination which is
well short of the current state of the art, and that
even this modest armoury suffices to demolish
seventy per cent of the originals which I receive
for publication.

What does Genius do well, and what less well?
Its great strength is in spotting tactical oversights,
whether outright lose-a-man blunders or three- or
four-move combinations to win material. It also
finds occasional remarkable busts based on quiet
moves. The following well-known study by
Troitzky (Novoye Vremya, 1897) shows a triple
fork-plus-skewer:
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g4f6 4004.12 b8aS5d6al.addSed 4/5+.

After 1.Qf8+;, we have [..Ke5 2.Sc4+ dxc4
3.Qf5+, or 1...Ke6 2.Sb7 Qel 3.Sc5+ Ke5 4.Sd3+
exd3 5.Qe7+, or here 2...Qd2 3.Sc5+ Ke5 4.Qh8+
Kd6 5.Sxe4+ dxed 6.Qd8+. However, after
1...Ke5, the computer pointed out the quiet move
2.SbS, threatening immediate mate by 3.QfS, and
after 2...Ke6 3.Qf5+ Ke7 4.Qe5+ K-- 5.Qxal, I
think White wins. Wanting to quote this study in
a Troitzky centenary article in diagrammes, I
added a bP on a6, but Wallace Ellison has since
suggested that moving bSal to gl would serve
just as well and I think he is right.

On the debit side, Genijus is likely to misjudge
pawn races, particularly if the moves of two
pawns have to be co-ordinated to decoy a
defender, and it can be hopelessly at sea in
"fortress” draws. It has no specific mechanism
for detecting these and the eventual repetition of
position will be fifty moves into the future, so it
judges them solely on material content and gets
the wrong answer. This appears to apply even to
basic endings such as bQ v wPa2, where it can
work out the wins (given enough time) but does
not appear to diagnose the draws. Occasionally,
therefore, | write to a composer and say, "my
computer wants to play so-and-so and I can see
no good reply," but he points out such a reply and
1 have to write back and apologize. It happens
about once a year.

1 now come to the writing of an ad hoc program.
The diagram shows a study which I composed for
the 1994 World Chess Solving Championship. It
is not a particularly good study, though there is a
little sting in the tail which caught a few: 1.Rb8
Qad+ 2.KxgS Qa5+ 3.Kxgé Qxa6+ 4.Kg5 (WK
must keep to the g-file) Qa5+ 5.Kg4 Qad+ 6.Kg3
Qa3+ 7.Kg2 Qa2+ 8.Kgl Qa7+ (the move which
was sometimes overlooked) 9.Kh1, and Black has
no more checks. The reason that it was used in
the championship is very simple: it is a rule of
the WCSC that the compositions set for solution




be computer-tested as far as possible, and this
study (apparently unlike any previous WCSC
study) appeared to be so testable. If White plays
any other move in the solution above, Black can

force perpetual check; if Black plays’ any other

move, White can force a quick mate, and the
same is true after 9.Khl. Perpetual check and
quick mates-can be verified by computer.
B2

J.D.Beasley, 1994
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The first stage in the analysis was to verify the
perpetual checks. If Black checks with bQ, White
will reply by moving wK or (after say, 1.Rf8
Qad+ 2.Kg3 Qa3+) by interposing wR. There are
in principle 64 squares available to each of bQ,
wK, and wR (at this point in the program design,
1 ignored the fact that squares such as al were
unavailable) but preliminary examination with
board and men suggested that Black could in fact
force the perpetual check without allowing wR to
move away from the twelve squares a8-g8, f7-f5,
g6-h6. Each of these twelve squares had to be
considered with or without a wP on a6, because
Black might capture this wP in the play, and there
were also four special cases which would arise if
White played 1.a7 or if wR were captured in the
play (wPa7 and wRg8, wPa7 and no wR, wPa6
and no wR, and neither wP nor wR). This gave
64x64x28 possible configurations of bQ, wk, wR,
and wP, and each of these confiigurations had to
be considered with bPg5 and bPg6 both present,
with bPg5 only, with bPg6 only, and with neither.
Even so, there were only 64x64x112 positions to
be examined, and this was easily done on a PC.

The first-stage program accordingly constructed
each of these positions in tum, ignoring il-
legalities and impossibilities, and marked those in
which Black was giving a "good" check (at this
point, a check which White could not answer by
capturing bQ). It then examined each of the
marked positions, and considered White’s possible
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replies. If White could parry the check without
allowing Black to move to another marked
position, the check was no longer considered
"good" and the mark was removed; otherwise,
the mark was left. The effect was gradually to
narrow down the "good" checks to those which
would lead to a perpetual check, and the process
was continued until a complete pass through the
positions failed to remove any mark. The list of
positions still marked was then written to a file
for use by the second-stage program, and a set of
boards showing the "good" checking squares for
each ‘configuration of wK, wR, wP, and
bPgS5/bPgé was written to another file for
verification by eye. Because 1 was considering
only positions with wR on one of the twelve
squares a8-g8, f7-f5, g6-h6, any move of wR to
another square was treated as preventing perpetual -
check unless Black could reply by capturing it

. (for example, given bQd4, wKgl, and wRf8, the

move Rf2 was taken as preventing perpetual
check even though Black could in fact have
replied by giving a simple perpetual check along
the fourth rank). However, this did no harm; if
Black can give perpetual check without allowing
wR away from these squares, he is doing enough
to to force the draw.

All this produced a list of positions from which
Black could force perpetual check. If any reader
questions whether the restriction of the wR to
twelve squares was necessary, the answer is that
the job could indeed have been done without it,
but the reduced demand on computer memory
speeded up program testing on my particular”
machine and the smaller output file simplified
verification by eye.

The second-stage program took the list of "good”
checks and analysed the study position in the light
thereof. With White to play, each move in tum
was considered, and if Black had a reply starting
a perpetual check (or repeating a previous
position) this was reported; otherwise, the move
was played and it became Black’s tum. With
Black to-play, each move was again considered,
and if it was not a check, or if it could be met by
capturing bQ, the resulting position was written to
a file of White wins for verification; otherwise,

" the move was played and it became once more

White’s turn. The result was a pair of lists, one
giving a Black drawing reply to each bad White
move and the other giving positions in which
White was believed to have a straightforward win.
The third stage was to verify all these White
wins, and this stage was divided into two parts.
In the first part, all the positions for verification
were submitted to the problem-testing program



Popeye (Schnoebelen, Bartel, Geissler, Maeder,
Linss, Honing, Brunzen) as mates in four.
Popeye was chosen because it could be run
automatically as soon as the second stage had
finished; most contemporary problem-testing
programs required the user to sit at the machine
and press some keys, if only to start them off. In
the second part, the output file from Popeye was
examined, and those positions in which Popeye
had failed to find a mate were analysed further.
This analysis could have been carried through to
the mate (even in the worst case, there was a
mate in ten) but in practice it was simply verified
that White could play to have K+R or better
against a bare K with himself to move.

All  this produced a fully computer-tested
endgame study. The various computer files were
taken to the WCSC on disc and could have been
printed or displayed if necessary, but nobody
asked to see them.

The verification of the White wins involved a
certain amount of ad hoc work and is perhaps
unlikely to be repeated in similar form. However,
the first stage of the analysis, the proof that the
defender can force perpetual check if the attacker
makes a mistake, may find a wider application.
A position with only three mobile men can be
analysed on a PC with 640Kb of memory, and a
position with four should be tractable on a
university machine; and the analysis should not
take more than a few hours.
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EG is produced by the Dutch-Flemish Association
for Endgame Study (’Alexander Rueb Vereniging
voor SchaakEindspelstudie’) ARVES. Subscrip-
tion to EG is not tied to membership of ARVES.
The annual subscription of EG is NLG 35 (Dutch
guilders) for 4 issues. If organizational problems
make the production of 4 issues in one year im-
possible, the subscription fees are considered as
payment for 4 issues.
Payments should only be in NLG and can be
made by bank notes, Eurocheque (please fill in
your validation or garantee number on the back),
postal money order, Eurogiro or bank cheque.
To compensate for bank charges payments via
Eurogiro or bank cheque should be NLG 41.50
and 55 respectively, instead of 35.
All payments can be addressed to the treasurer
(see Editorial Board) except those by Eurogiro
which should be directed to:

Postbank, accountnumber 54095, in the
name of ARVES, Laren (NH), The Netherlands.
It is of course possible to save charges by paying
for more years or for more persons in one country
together, like some subscribers already do.



