
Alain Brobeker & the Retro Mailing ListEonomy reords in"Add unit(s)" problemsPNBRQKkqrbnpThis small booklet is about hess problems showing an inomplete position and asking to add unitsso that the position beomes (or remains) legal. This kind of problem involves retrograde anal-ysis, where the solver has to explore the past and legality of the game in order to answer the question.We are interested in eonomy reords, ie problems with as few units as possible on the diagram andforing to add a given unit or problems foring to add the highest possible number of units (also theases of two units and of the smallest number of units are inluded).If two positions share the same number of units, the preferene goes to the one minimizing the num-ber of oÆers (Q, R, B, N), then to the one minimizing the number of heavy oÆers (Q, R), thento the one minimizing the number of queens, then to the one minimizing the number of promotedpiees. If both positions are still similar, the one published �rst (or reeived �rst in my mailbox) willhave the preferene.For problems foring to add the highest possible number of units, a distintion has eben been madebetween diagrams with or without promoted units.The problems are separated in two ategories:. The �rst ontains problems in whih the minimum number of units that an be added is alsothe maximum number of units that an be added and so this number need not to be spei�ed("add units", "add the missing unit(s)", "omplete the position"). Suh positions are alwaysillegal (exept the joke problem 0A).. The seond deals with problems in whih there's a di�erene between this minimumand maximum. In suh ase the stipulation provides more information about the number ofunits to be added ("add N unit(s)", "add the minimum number of units"). Suh positions anbe legal (and will remain legal) or illegal (and will beome legal after addition).Moreover these ategories are subdivided in the standard Type A or Type C ategories of retroanalysis, depending if a King is in hek or not (see de�nitions on next page).The table on page 2 summarizes the eonomy reords as known to us for eah of the ategories. Forexample problem N1QCi is the eonomy reord for an "Add one unit" problem in whih the unitadded will be a Queen, with illegal position and in whih a King is in hek. Problem 5A is theeonomy reord for an "add missing units" problem where the solver will have to plae 5 units sothat the position beomes legal and no King is in hek.PNBRQKkqrbnp



2 Add units (N) Add N unitsN Type A Type C Type A Type Cillegal illegal illegal legal illegal legal1=K 1KA (13) 1KC (12) N1KAi (7) impossible N1KCi (3) impossible1=Q 1QA (14) see 1QA N1QAl (17) N1QCi (10)1=R 1RA (13) N1RAi (12) N1RAl (14) N1RCi (4)1=B 1BA (13) see 1BA N1BAl (12) N1BCi (5)1=N 1NA (14) see 1NA N1NAl (17) N1NCi (5)1=P 1PA (14) see 1PA N1PAl (13) N1PCi (5)2 2A (13) N2Ai (9) N2Ci (5)345 5A (23)6 6A (22) 6C (20)789 9C (21)101112 12C (18)13141516 N16Ai (16)1718 N18Ci (14)Type A: It is not given who has the move, neither King is in hek.Type C: One King is in hek (at least one King).Type D: Duplex (one solution for White, one for Blak).Type DD: Duplex with similar solution.The problems are sorted by number of piees, so that the diÆulty of solving inreases slowly throughthe booklet. Experiened retroanalysts that are more appealed by omplexity or beauty than by eon-omy reords will jump diretly to problems 6C, 6A, 5A, I, II, VII.Some more problems were added at the end although they are not �tting in the above ategories:0A is the most eonomi joke problem, though not very interesting.N1RDDi is an example of a DD Duplex problem.I is a previous reord holder for adding a bishop, and the problem at the origin of this booklet.II is an illustration of a problem in whih the number of units to add an vary.III is an example of a problem in whih the number of units to add an vary and those numbers arenot ontiguous.IV, V, VI, VII are previous reord holder.



3N1KCi) Nikolai BeluhovChess Problem Database, 2011/03/0680Z0ZkZ0Z7Z0ZPZ0Z060Z0Z0Z0Z5Z0Z0Z0ZB40Z0Z0Z0Z3Z0Z0Z0Z020Z0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h2+1: Add one unit.

N1RCi) Werner KeymOriginal, 2011/03/1280Z0Z0Z0Z7Z0Z0Z0Z060Z0Z0Z0Z5Z0Z0Z0Z040Z0Z0J0Z3Z0Z0Z0Z020Z0Z0Z0a1Z0Z0ZkZRa b  d e f g h2+2: Add one unit.N1NCi) Andrey Frolkin(version by Beluhov, Angelini, Brobeker)Original, 2011/03/1080Z0Z0Z0Z7Z0Z0Z0Z060Z0ZbZ0Z5Z0Z0j0ZR40Z0Z0ZKZ3Z0Z0Z0Z020Z0Z0Z0Z1A0Z0Z0Z0a b  d e f g h3+2: Add one unit.

N1BCi) Andrew BuhananOriginal, 2011/03/208bZ0Z0j0S7Z0Z0Z0Zp60Z0Z0Z0Z5Z0Z0Z0Z040Z0Z0Z0Z3Z0Z0ZKZ020Z0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h2+3: Add one unit.N1PCi) Andrew BuhananOriginal, 2011/06/0780Z0Z0Z0Z7Z0Z0Z0Z060Z0Z0Z0Z5Z0ZKZ0Z040Z0Z0Z0Z3Z0OkZ0Z02bZ0Z0Z0Z1ZBZ0Z0Z0a b  d e f g h3+2: Add one unit.

N2Ci) Andrew BuhananOriginal, 2011/06/0180Z0Z0Z0Z7Z0Z0Z0Z060Z0Z0Z0Z5Z0Z0Z0Z040Z0Z0Z0Z3Z0j0ZRZ020Z0Z0Z0Z1A0a0A0Z0a b  d e f g h3+2: Add 2 units.



4 N1KAi) Alain Brobeker & omputer(version by Werner Keym)Original, 2011/03/1380Z0Z0ZQZ7Z0J0Z0Z060Z0Z0Z0Z5Z0Z0ZQZ040Z0L0Z0Z3L0Z0Z0Z020Z0ZQZ0Z1Z0Z0Z0ZRa b  d e f g h7+0: Add one unit.

N2Ai) Alain Brobeker & omputerOriginal, 2011/04/0480Z0Z0Z0L7L0Z0L0Z060Z0ZQZ0Z5ZQZ0Z0Z040Z0Z0Z0L3Z0ZQZ0Z020Z0Z0ZQZ1Z0L0Z0Z0a b  d e f g h9+0: Add 2 units.N1QCi) Andrew BuhananOriginal, 2011/06/0680Z0Z0Z0Z7Z0Z0Z0Z060Z0Z0Z0Z5Z0Z0Z0Z040O0Z0Z0Z3sPa0Z0Z020ZPO0Z0Z1JrmkZ0Z0a b  d e f g h5+5: Add one unit.

N1BAl) Andrew BuhananOriginal, 2011/03/2080Z0ZkZ0Z7OpZ0Z0Z06PZ0Z0Z0Z5O0Z0Z0Z04pZ0Z0Z0Z3o0Z0Z0Z02pO0O0Z0Z1a0Z0J0Z0a b  d e f g h6+6: Add one unit.1KC) Mu-Tsun Tsai(version by Andrew Buhanan)Original, 2011/06/1680Z0Z0Z0Z7Z0Z0Z0ZP6pZ0Z0Z0O5o0Z0Z0ZP4pZ0ZbZ0O3o0Z0Z0Z02pZ0Z0ZPZ1ZKZ0Z0Z0a b  d e f g h6+6: Add the missing unit(s).

N1RAi) Werner KeymOriginal, 2011/08/2180Z0Z0Z0Z7Z0Z0Z0OP60Z0Z0APZ5Z0Z0ZNZ040Z0Z0ZPZ3Z0Z0ZNOk20Z0Z0O0O1Z0Z0Z0J0a b  d e f g h11+1: Add one unit.



52A) Mihel CaillaudOriginal, 2011/07/1380Z0Z0Z0Z7OPZ0Z0Z06kOKZ0Z0Z5M0S0Z0Z04PZ0Z0Z0Z3ZBA0Z0Z02PO0O0Z0Z1Z0Z0Z0Z0a b  d e f g h12+1: Add the missing unit(s).

1KA) Mihel CaillaudOriginal, 2011/07/2080Z0Z0A0Z7O0Z0Z0Z060O0Z0Z0Z5O0S0Z0Z04Pj0Z0Z0Z3oPZ0Z0Z02pOBZ0Z0Z1a0Z0Z0Z0a b  d e f g h9+4: Add the missing unit(s).1RA) Andrew Buhanan, Olli Heimo,Thierry Le Gleuher, Mu-Tsun TsaiOriginal, 2011/06/2080Z0Z0Z0Z7OpZ0Z0Z06PM0Z0Z0Z5ZPZ0Z0Z04PZNZ0Z0Z3OkZ0Z0Z02pO0Z0ZPZ1Z0J0Z0Z0a b  d e f g h10+3: Add the missing unit(s).

N1PAl) Andrew BuhananOriginal, 2011/03/2080Z0Z0Z0Z7OPO0ZkZ06PZ0Z0Z0Z5O0Z0Z0J04pZ0Z0O0Z3opZ0Z0Z02po0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h7+6: Add one unit.1BA) Mihel CaillaudOriginal, 2011/07/2080Z0Z0Z0Z7O0Z0Z0Z060O0Z0Z0Z5O0S0S0Z04Pj0Z0Z0Z3oPZ0Z0Z02pOKZ0Z0Z1a0Z0Z0Z0a b  d e f g h9+4: Add the missing unit(s).

N1RAl) Andrew BuhananOriginal, 2011/04/1480ZkZ0Z0Z7OpZpZ0Z06PZ0Z0Z0Z5o0Z0Z0Z04pZ0Z0Z0Z3o0O0Z0Z02PO0O0Z0Z1ZKA0Z0Z0a b  d e f g h8+6: Add one unit.



6 1QA) Andrew Buhanan,Mihel Caillaud,Mu-Tsun Tsai, Dream YehOriginal, 2011/07/148kZ0Z0Z0Z7ORZNZ0Z06PZPJ0Z0Z5OBZRZ0Z040A0Z0Z0Z3Z0Z0Z0Z02PO0O0Z0Z1Z0Z0Z0Z0a b  d e f g h13+1: Add the missing unit(s).

1NA) Andrew Buhanan,Mihel CaillaudOriginal, 2011/07/2180Z0Z0Z0Z7OPZ0Z0Z06pOPZ0Z0Z5opAKZ0Z04kZ0Z0Z0Z3A0O0Z0Z020ZPO0Z0Z1Z0Z0Z0Z0a b  d e f g h10+4: Add the missing unit(s).1PA) Andrew Buhanan,Mu-Tsun TsaiOriginal, 2011/07/068kZ0Z0Z0Z7O0Z0Z0Z06PO0Z0Z0Z5oPL0Z0O04pOQZ0Z0Z3o0J0Z0Z020O0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h10+4: Add the missing unit(s).

N18Ci) Andrew BuhananOriginal, 2011/07/2380Z0Z0Z0Z7Z0Z0Z0Z060ZPMPZPZ5ZNZbZ0Z040S0m0ZkZ3ZKZrZ0Z020Z0Z0ZRm1Z0ZBZ0Z0a b  d e f g h9+5: Add 18 units.N16Ai) Thierry Le GleuherOriginal, 2011/03/248nZ0Z0ZnZ7Z0Z0Z0Z060OPMPOPZ5S0ZPZ0ZR4KZ0Z0Z0M3L0Z0Z0ZB20Z0Z0Z0A1Z0Z0Z0Z0a b  d e f g h14+2: Add 16 units.

N1QAl) Werner Keym(after Thierry Le Gleuher)Original, 2011/03/2180ZbZka0Z7Zpopopo06BZ0Z0Z0Z5Z0Z0Z0Z04bZ0o0Z0Z3Z0Z0Z0Z02BZ0OPZPZ1Z0Z0ZKZ0a b  d e f g h6+11: Add one unit.



7N1NAl) Thierry Le GleuherOriginal, 2011/04/1080Z0Z0Z0Z7Z0o0Z0Zp60ZpZ0Z0Z5ZPo0Z0Z04bopZ0Z0Z3lkOPZ0Z02pZpOPZ0Z1J0Z0Z0Z0a b  d e f g h6+11: Add one unit.

12C) Thierry Le GleuherOriginal, 2011/05/158nZ0Zrm0Z7a0Z0Z0Z060s0ZKZqZ5Z0L0S0Z040Z0Z0ZbZ3ZbS0j0ZR20Z0Z0ZPZ1Z0A0S0A0a b  d e f g h9+9: Add the missing unit(s).6C) Dmitrij BaibikovShakhmatnaja Kompozitsija, 2006, 2nd Prize80Z0Z0Z0Z7ZPOPo0Z06BoQo0ZPZ5s0ZpZ0Z040ZkZ0Z0Z3J0ZPO0Z020ZRZPZ0Z1l0abZ0Z0a b  d e f g h11+9: Add the missing unit(s).

9C) Mihel CaillaudJubil�e Le Gleuher 50, 2010, 2nd omm. (v)80Z0ARaBs7Zpo0Z0Z060Z0ZkZQJ5ZpZ0Z0Z04pZ0ORlns3Z0ZbO0Z020Z0Z0OPZ1Z0Z0Z0Z0a b  d e f g h10+11: Add the missing unit(s).6A) Mihel CaillaudOriginal, 2011/07/128nsbZ0Z0Z7oro0Z0op60oKopZ0Z5A0Z0Z0Z040ZkO0Z0Z3L0A0L0Z02PZ0ZPZ0Z1Z0L0A0Z0a b  d e f g h10+12: Add the missing unit(s).

5A) Thierry Le GleuherOriginal, 2011/03/128BZ0Z0Zbm7Z0Z0ZPsR60Z0Z0orM5Z0Z0Z0ok40Z0Z0Z0o3Z0Z0ZPZ02POPOPO0Z1JRZQZ0M0a b  d e f g h15+8: Add the missing unit(s).



8
N1RDDi) Werner KeymOriginal, 2011/03/1580Z0Z0Z0Z7Z0Z0Z0Z060Z0Z0Z0Z5Z0Z0ZKZ040Z0Z0Z0Z3Z0Z0ZkZb20Z0Z0Z0Z1Z0Z0Z0ZBa b  d e f g h2+2: (a) Add one white unit.(b) Add one blak unit.

0A) Andrey FrolkinOriginal, 2011/03/1280Z0Z0Z0j7Z0Z0Z0Zp6PZ0Z0Z0o5O0Z0Z0Zp4PZ0Z0Z0o3O0Z0Z0Zp2PZ0Z0Z0Z1J0Z0Z0Z0a b  d e f g h6+6: Add the missing unit(s).I) Henrik JuelThema Danium no86, 1997, 2nd Prize80Z0ZkZ0Z7opo0opZ060Z0Zpo0Z5Z0Z0Z0Z040Z0O0Z0Z3Z0ZPZ0O020OpO0OPZ1Z0J0Z0Z0a b  d e f g h8+9: Add one unit. Last move?

II) Nikolai BeluhovJubil�e Le Gleuher 50, 2010, 2nd HM80Z0Z0Z0Z7Z0Z0Z0o060OPopo0Z5ZpZ0Z0Z040opZ0ZPZ3ZKZ0Z0OP2NZ0OPsRa1MklbLRA0a b  d e f g h14+12: (a) Add one unit.(b) Add two units.



9III) Thierry Le GleuherOriginal, 2011/03/208NZ0Z0Z0Z7oPo0o0Z06Qa0Z0o0Z5SrO0Z0Z04bjrO0Z0Z3lplpO0Z02BZ0O0OPZ1SKZ0Z0Z0a b  d e f g h13+13: Add units (not zero).

IV) Andrey FrolkinOriginal, 2011/03/188rZKZ0Z0Z7o0Z0Z0Z060Z0j0Z0Z5Z0Z0Z0Z040ZrSPZ0Z3A0ZPZ0Z020O0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h6+4: Add 2 units.V) Mu-Tsun TsaiOriginal, 2011/05/3180Z0ZRZ0j7Z0Z0ZPO060Z0Z0ZPS5Z0Z0ZPZP40Z0Z0Z0Z3Z0Z0Z0Z020Z0Z0Z0Z1Z0Z0Z0Z0a b  d e f g h7+1: Add 2 units.

VI) Werner Keym(after Andrey Frolkin)Original, 2011/03/2080Z0Z0Z0Z7ZpZpZpZp60Z0Z0Z0Z5Z0Z0Z0Z040Z0Z0Z0Z3o0o0Z0Z02Bo0j0Z0Z1J0s0Z0Z0a b  d e f g h2+9: Add one unit.VII) Dmitrij BaibikovShakhmatnaja Kompozitsija, 2005, 1st Prize80Z0Z0Z0Z7ZPZ0Z0O060Z0M0M0Z5Z0SKA0Z040Z0L0M0Z3L0JNZ0Z020O0Z0SPZ1Z0Z0Z0Z0a b  d e f g h15+0: Color the units and add 17 units.



10 SolutionsN1KCi) +WKg6.N1QCi) +WQa2.N1RCi) +BRg1, last move n... Rg3x?g1Ex-aequo problems:Andrey Frolkin, Chess Problem Database, 2011/03/06.6r1/8/8/4k3/8/8/7B/B5K1, 3+2: Add one unit.Andrey Frolkin (version by �Eri Angelini), Original, 2011/03/10.8/8/8/4k3/7b/8/7B/B3K3, 3+2: Add one unit.N1BCi) +BBd5, last move n...Bg8x?d5+Ex-aequo problems:Werner Keym, Original, 2011/03/12.8/8/8/8/7B/8/K6r/4k2R, 3+2: Add one unit.Nikolai Beluhov (after Andrey Frolkin), Original, 2011/03/08.5k1R/r6K/8/8/8/8/8/5R2, 3+2: Add one unit.N1NCi) +WNf5, last move n.Nd4x?f5+Ex-aequo problem:Andrey Frolkin (version by Nikolai Beluhov), Original 2011/03/08.5r2/8/8/4k2R/8/8/8/B4K2, 3+2: Add one unit.N1PCi) +BP2, last move n.Pb3x?2+Ex-aequo problems:Nikolai Beluhov (after Andrey Frolkin), Original, 2011/03/09.1KR5/B7/3b4/2k5/8/8/8/8, 3+2: Add one unit.Andrey Frolkin, Chess Problem Database, 2011/03/06.6r1/8/8/4k3/8/8/7B/B5K1, 3+2: Add one unit.N1KAi) +BKh6, other squares attaked twie and no square is unguarded before a promotion.Previous reords: Alain Brobeker, Original, 2011/03/137Q/8/3Q4/5Q2/2Q5/4Q3/6K1/Q7, 7+0: Add one unit.Noam Elkies, Original, 2011/03/12.5Q2/6Q1/7Q/4K3/Q7/2Q5/1Q6/3Q4, 8+0: Add one unit.N1QAl) +BQd8, WBishops were promoted on g8 (4 aptures), BBishop on b1/d1 (6 aptures),BPd4 (3 aptures).If you put the WKf1 to h1 or elsewhere, you will reeive a problem of the Type D. Add one a) white,b) blak unit. Solution a) +WBf1, b) BQd8.Soure is Thierry Le Gleuher, Original, 2011/03/16.2b1kb2/1pppppp1/8/2p3B1/5B2/8/1P1PP1P1/2b2K2, 7+11: Add one unit.N1RAl) +WRa1, WPs have aptured 9 B piees and BPs have aptured 6 W piees. Sine BB8has been aptured home this means the piee to add is white. Also in the g and h �les, both BPsand one WP must have promoted to be aptured, this leads to the apture of the remaining WP onthose �les by a BP. Sine WRa1 an't have been aptured by a P, it's the only piee that an beadded and it is on a1.



11N1RAi) +WRf1. WPs have aptured all missing B piees. The only way to give retro play toB is to add WRf1 and last move was o-o.N1BAl) +WB1, BPs made 9 aptures so we had 8 aptures or more by WPs, with WPaxbxa.All f,g,h-�le WPs must have promoted to be aptured so two B units more were aptured to let thempromote (eg WPfxBPg and WPg promote on g8, BPh aptured and WPh promotes on h8...). So wemust add a W unit, and only the WB1 is possible to add.N1NAl) +BNb1. bPs aptured 10 times (all the white missing piees). So wPs aptured 4 timesand there is one blak unit an be unaptured freely. White retro move b2xX3 or 4xXb5 is notpossible.The position is legal : Retro : 1... d7xR6 2.Rh6-6 d5xN4 3.Nb2-4 d6xQ5 4.Rh1-h6 e7xRd65.Rb1-h1 e6xNd5 6.Rh1xNb1 f7xBe6 7.N4-b2 Q1-a3 8.Rh6-h1 Ka3-b3 ... or 1... d7xR6 2.Rg6-6d5xN4 3.Rg8-g7 d6xQ5 4.g6-g7=R e7xRd6 5.h6xXg7 ... Rh1xNb1 ...The age an be opened only by unapturing a blak unit on b1. If we add 1 piee (blak), thepreedent retro play is not possible any more. It's neessary to add the blak piee on b1. Not anew Bishop on white square! solution : + bNb1.retro : 1... d7xR6 2.Rh6-6 Q1-a3 3.Rh5-h6 Ka3-b3 ...N1PAl)+BPf5, BPs have made 8 aptures or more, WPs have made 9 aptures (inludingWPaxbxa).But Ps on g-h-�les must have promoted with only one apture (eg WPgxBPh and WPh promote onh8, BPg promotes on g1...), so BPf has not promoted or aptured and si the only piee available.N2Ci) +WKe3, +WRd2N2Ai) All squares are ontrolled at least twie! Double hek by promotion to queen by n.g7x?h8=Qdoesn't work, BK would be on g8 where there's not enough room for the WK to parry attak byWQe6, or on h7 whih is too muh ontrolled. So we must put BK on a square ontrolled onlytwie and add WK in order to parry one hek. The squares that are ontrolled only twie area5,d1,f3,f4,f7,f8 and h2. But only f4 allows enough room for WK to parry the seond hek, so+WKd2 +BKf4.One of the many ex-aequo problem: Alain Brobeker & omputer, Original 2011/04/04,4Q3/2Q5/7Q/Q3Q3/4Q3/1Q6/6Q1/5Q2 has the maximum of 11 squares that are ontrolled twie,but the BK is on the edge.N18Ci) 5b2/2ppp1p1/1pPNP1P1/pN1b3p/PRrn2kP/1KQr1pq1/1P1P1PRn/2BB4. All piees willbe on board so pawns remain on their original �le. +BP7,d7,e7,g7 and +WPd2. This entails +BBf8.Sine BBd5 is out we must have +BPb6 +WPb2 and this entails +WB1. WKb3 is attaked byWNd4, so we need 4 units on the lines to the Ks and one of those lines is bloked by P, so +BPf3+WPf2. Sine all Rs must be out, we have +WPa4,h4 +BPa5,h5. Last the remaining line interep-tions are +BR4 +WQ3 +BQg3.N16Ai) nrbqkbnr/1ppppppp/pPPNPPPP/R2P3R/K6N/Q6B/P6B/8. Last moves are n-1... a7-a6 n.N?d6+.1KC) +BKd3, BPs have aptured 10 W piees and WPs have aptured 9 B piees. So we anonly add the BK and it must shield WK from illegal hek by the BBe4.6C) Blak is in hek de�nitively and without disovery from WPd3. So there must be 6 unitsbloking the other potential heks. Next, as usual, we ount the pawns aptures. BgP apturedWhP and then promoted, as then did BhP. BfP must have promoted on f1, and so WfPxe3 happened



12earlier. All other aptures are aounted for.So we just need to �gure out whih the six bloking piees must be. It seems likely that eah Kingis proteted by a piee of its own olour, sine otherwise the piee is diÆult to retrat. But whihpiees ould it be? White is onstrained to RBNN, but Blak has had three promotions, so anythingis possible.The �rst observation is that the retro-knot is an amazingly tight one, onsidering that the six blok-ers have some degree of latitude, and that there is a big hole in the knot in b3/b4. None of the otherpiees on the board an move, exept for BQ wandering to b1 (and possibly unpromoting from a2),and WPg6, suspiiously posted on this spei� rank, suggesting a lok. And if a bloker unmoves,it must immediately be replaed by a piee from the other side.With BQ on b1 or as a pawn on a2, a unit will be released for other duties. This unit, if Blak, ouldretrat to f1 or h1 but there is no way through the jam. Alternatively then, this unit might replaea unit on 3, whih ould travel to f1. So we try WNa2 & BN3 (BR or BQ on 3 gives impossiblehek, while BB ould not reah f1 or h1, beause the square is the wrong tint.)So we try 0.d2-d3+ Ne4-3 -1.N3-a2+ Qb1-a1+ -2.g5-g6 Ng3-e4 -3.g4-g5 Nf1-g3 -4.g3-g4 f2-f1=N-5.g2-g3. Oops we an't blok WB from returning to its home. We need an extra tempo move forWhite.There is a sequene WNb4-a2 BQb1-a1+ WNa2-b4 whih will do the job, and get the queen out ofthe way without taking up a key move later on. But what Blak move is legitimate before this?We now need to onsider the other 4 bloking units. Is there some lever yle that some of themould move in to lose a tempo? Changing the guard between 2n squares would take 2n+1 moves.For example (if forget about blokers themselves heking for a moment) we might imagine WBa4& BQb5. These ould retrat BQb4-b5 WBb5-a4+ BQa4-b4+.But avoiding heks is a big onstraint, and although knights are generally good at this, they annothange parity so are useless if n=1. So heking all the (four) possible pairs of squares in turn, thereis no way to yle the blokers pairwise. So n=2, and we are looking at 5 moves to hange the guardsaross all four squares a4, b2, b5 & 5. There are two possible orders for the moves. One is 5, a4,b5, b2, the other is the reverse. But the reverse would involve a WN on b2, whih is not possible.Given the order of the squares, the piee identities are determined uniquely by the need to avoidheks.So when the piees have been plaed on the board, it looks like this:80Z0Z0Z0Z7ZPOPo0Z06BoQo0ZPZ5sbmpZ0Z04NZkZ0Z0Z3J0mPO0Z02NSRZPZ0Z1l0abZ0Z0a b  d e f g hWe are now ready to retrat the moves: 0.d2-d3 Nd3-5 -1.N5-a4+ Ba4-b5+ -2.Rb5-b2+ Nb2-d3+-3.Nb4-a2 Qb1-a1 -4.Na2-b4 Ne4-3 -5.N3-a2+ Ng3-e4 -6.g5-g6 Nf1-g3 -7.g4-g5 f2-f1=N -8.g3-g4f3-f2 & -9.fx?e3 unloks the position. I think the last 18 moves are unique. What a masterpiee!(Andrew Buhanan)9C)+WNe7, WNf7, WPa4, WPh5, BNg7, BPe5, BPf6, BPg5, BPh7.Soure is Mihel Caillaud, Jubil�e Le Gleuher 50, 2010, 2nd omm.3BRbBr/1pp5/4k1QK/p7/3pRqnr/1P2P3/2PP1PP1/1b6, 12+11: Add the missing units.



13BNg4 gives hek. We must then add 8 units on e5,e7,f6,f7,g5,g7,h5,h7 to avoid an illegal hek.Two white units were aptured by BPd7x6xb5. The last missing unit is the WPa whih ouldn'thange �le. No other apture being possible (hene no pawn rossing neither promotion) the 8 unitsinterepting the heks are easily known: 5 pawns whih ouldn't hange �le and 3 knights. No pawnrossing on the h-�le so we have WPh5, BPh7. BPg7? would give illegal hek to WK, hene BPg5.BPf7? then the WBg8 would be illegal, so BPf6. BPe7? then the WBd8 would be illegal, so BPe5.WNg7 would give illegal hek to BK, hene BNg7, WNe7, WNf7. When retrating Nh2-g4+, wemust onsider the last white move. It must be done by the last missing unit, the WPa that we mustthen add to the position. Last moves: -1.Nh2-g4+ a2-a3!The idea was to have the maximum units to add in a position without visible promotion, here 9. Withpromoted riders (R,B,Q) we shall be able to add more, but it doesn't interest me (=Mihel Caillaud)...12C) Blak knight at f8 is heking the white king, so all the other attaks needs to be bloked, thatwill require adding at least 12 units. At least four piees are promoted piees, so at least two apturesneed to be made and thus no more units an be added. All the 12 units need to be added withinthe defg �les, so the six pawns from abh �les are missing. The original h pawns an't make anyaptures (otherwise the two sides an't promote bishops on di�erent olor squares), so the original h7pawn must be aptured on h �le to allow the original h2 pawn to promote to bishop, and the originalb2 pawn aptures the original a7 pawn, allowing the original b7 pawn to promote to bishop, whilethe other two white pawns promote to rooks. Sine all the other pawns didn't make aptures, whitepawns an't be on d2, e2 (loks the original f1 bishop), f2, and white has another bishop on lightsquare, the solution is: n3rn2/b3p3/1rp1Kpq1/2Q1RP2/2PpP1b1/1bRPk1pR/3NBNP1/2B1R1B11KA) +WKe7. Wk is missing. WPs have aptured all missing B piees. BPs on diagram andpromoted BB implies 5 aptures of W piees. Also both BPs g and h have promoted to be aptured,so one WP was aptured. So only the WK an be added, and it must be added on e7 to give retroplay to B: n-1.R?-?+ K5-b4 n.R?-51QA) +WQ7. WPs have aptured all missing B piees. WB1 has not left its home, so WPhpromoted without apturing and is now WBb4. So BPh aptured one to promote and be aptured.+WB1? is not possible sine it forbids WRa1 to esape. So at most one W piee an be added.We must give retro play to blak: n.b6xR/N/Pa7? leads to retro stalemate. So +WQ7 (+WN7?would give illegal hek) and the last moves are n-1... Q/Bb8-a7 n.b6xQ/Ba7.1RA) +WRd1. WPs have aptured all missing B piees. BPs have aptured all missing W piees(BPgxh so that both BPg and BPh an promote and be aptured and also two aptures to haveBPa2). With no unapture possible on diagram, the only way to give retro play to B is to add WRd1and last move was o-o-o.The authors pointed afterward the similarity with the following problem:Oskar E. Vinje, Fairy Chess Review, 19388/P1p5/PN6/1P6/P1N5/Pk6/pP6/2KR4, 10+3: Last single move?1BA) +WBd5. WPs have aptured all missing B piees. BPs on diagram and promoted BBimplies 5 aptures of W piees. Also both BPs g and h have promoted to be aptured, so one WPwas aptured. So only one W piee an be added, and to give retro play to B we must add a WB ond5. Last moves: n-1.R?-?+ K5-b4 n.R?-51NA) +WNb4. WPs have aptured all missing B piees. BPs have aptured 4 W piees (theymust go round WPa). Also BPh has promoted to be aptured, thus there is another apture by B:either BPhxg either WPh on its �le. So only one W piee an be added and the only way to giveretro play to B is by adding WNb4 with last moves being: n-1.Ba1-b2+ Ka3-a4 n.Bb2-a3



14Ex-aequo problem:Mihel Caillaud, Original, 2011/07/19.8/PP6/2R5/kPP5/ppPN4/p2K4/1PP5/8, 10+4: Add the missing unit(s).Andrew Buhanan & Mu-Tsun Tsai, Original, 2011/06/18.8/PP6/1PB5/2N5/P7/PRK5/kP1P4/2QR4, 13+1: Add the missing unit(s).1PA) +BPg6. White has de�nitely made 11 pawn aptures moving West, leaving only one ap-ture unaounted for. So the WaP did not apture twie to avoid BaP. Therefore it must have beenBaP whih aptured twie. So 5 Blak pawn aptures in this area, leaving one White apture una-ounted for.If the Blak piee is really absent from the board, then White's last move must have been to unap-ture it.- if we add a White oÆer on the board to unapture some Blak unit, then neither WgP nor WhPould have aptured. But there are no spare aptures to enable one of BgP & BhP to promote, andwe know that one of them did. So ontradition.- if the apture was by an existing oÆer, then all 3 of WhP, BgP & BhP must have promoted, butthere is only one missing piee (W) to enable this. So ontradition.- if the apture was hxg5, then prior to this BhP must have aptured the hitherto-unexplained Whitepiee to promote or be on g5. WgP already promoted without apture, so BgP was already missing.But BgP ould not have aptured. So ontradition.Otherwise, we must add a Blak unit to the board. Then WhP promoted without apture, andBhP must have aptured to get out of the way. It ould then promote and head to the slaughter ofthe Western front. So BgP ould never have aptured, and this must be the additional piee, on g6to allow the Blak unmove.2A) +WRb4 +WNb5. WPs have aptured all missing B piees. We had BPhxg promoted tobe aptured and WPh promoted to WB3 without apturing. To give retro play we must add WRb4(thus adding WB1 is not possible) and WNb5 with last moves being n-1...N?-4+ Ka5-a6 n.N4-a5.5A) +BPs a3, b3, 3, d3 and e3.WB1 taken home, so no BP aptured or promoted and it's impossible to retrat WPe6xf7. Theonly way to open the age is to reorder white homebase and retrat WPg2xf3, this takes 19 retromoves. Add all remaining BPs on third rank, and we an't retrat both BPs on b7 and d7 to let theBBg8 get home, and we an't either retrat BP to e7 sine the BPg must retrat to g7 in order toallow unapture of dark squared BB by WPf7.6bn/ppp1pPrR/3p1prN/6pk/7p/5P2/PPPPPP2/R2QKBN11.Nh3-g1 a4-a3 2.Qh1-d1 a5-a4 3.Rg1-b1 a6-a5 4.Bb7-a8 a7-a6 5.B8-b7 b4-b3 6.Kb1-a1 b5-b4 7.K1-b1 b6-b5 8.Kd1-1 4-3 9.Ke1-d1 5-4 10.Kf1-e1 6-5 11.Kg2-f1 7-6 12.Ra1-g1 d4-d3 13.Qd1-h1d5-d4 14.Kf1-g2 d6-d5 15.Ke1-f1 e4-e3 16.Ng1-h3 e5-e4 17.Bh3-8 d7-d6 18.Bf1-h3 e6-e5 19.g2xQf3Kg4-h5 20.Nf5-h6+6A) +WRb1! +WRd2 +WB2 +WNb3 +WNd3 +WPb4. 4 W piees on the diagram are pro-moted and are from WPf (without apture), WP and WPg (1 apture eah) and a fourth WPwhih made 2 aptures: either the WPb (passing round BPb) or the WPh (hxgxf). The 4 miising Bpiees were then aptured. What was last move for B?f7xe6 is impossible sine it loses the f-�le and implies 2 more aptures by WPf and WPg.e7-e6 or e7xd6 is impossible sine it removes BBf8 from B piees aptured by WPs and forbids thepromoted WBs to g out of their promotion square.The WK is retro-bloked and an not urrently free the B piees in the north age.So the BK has played last, and the only possible square is 3! To avoid the illegal heks we must



15add piees on b3, b4, 2, d3 and d2. To avoid heks on 3 or 4 we add WNs on b3 and d3 anda WR on d2. WPb4 and WB2 are the only remaining possibilities one the Ns are used. Beforen-1... K3-4 n.B?-3 the bishop was giving hek and the only explanation is by adding WRb1 withn-1.Rb2-b1+ K3-4 n.Ba1-3.N1RDDi) (a) +WRg4, last move n.Rg2x?g4+. (b) +BRg2, last move n... Rg4x?g2+.0A) 20 aptures by pawns, no unit is missing!I) +BBf8. 7 units aptured by BPs, WQB taken home, so it's a B unit to add. Also we knowWPa had promoted, whih makes 6 aptures by WPs. WPe2xd3 before WKB goes out, so it hasbeen aptured on e6, and BQB+BQR have esaped afterward. Thus the last apture by BPs is ofthe promoted WPa and has oured on f6, so BKB got out afterward. But when trying with BBg7or BBh6 we have a timing problem. So the previous play was:n-11... d7xBe6 n-10.a2-a3 B8-d7 n-9.a3-a4 Bd7-6 n-8.a4xNb5 Qd8-d4 n-7.b5xB6 o-o-o n-6.3xQd4Rd8-d7 n-5.6xRd7+ K8-b8 n-4.d7-d8=N Kb8-8 n-3.Nd8-6 K8-d7 n-2.N6-e5+ Kd7-d8 n-1.Ne5-g4 Kd8-e8 n.Ng4-f6+ g7xNf6II) (a) Try: Add a bN or bR on 2. Retroplay: 1.5-4+ f3xPg4 2.h5xQg4 Qg6 3.h6 Qe8 4.h7Qa8 (Qh4-d8-a8 is also possible) 5.f7 a7-a8Q 6.d7 a6 ... one move too late. Add a wR on 2. Retro-play: 1.5-4+ f3xNg4 2.Ne3 R4 3.N2+ Rh4 4.f7 Rh8xPh4 5.d7 Ra8 6.h5 a7-a8=R 7.h6 a6 8.h7a5 9.a6xBb5 K4 ... (b) Add a wN on 2 and a bP on h4. Retroplay: 1.5-4+ f3xRg4 2.R4 Ne33.R2+ Nd5 4.f7 N7 5.d7 Na8 6.h5 a7-a8N 7.h6 a6 8.h7 a5 9.a6xBb5 Ka5 ...III)+wBb2, +wN2. Retro : 1.K1-b1 f7-f6 2.Bb1-a2 Qa2-a3 ... Initial position is legal : 1.e4xNd3 ...IV) +WP6, +WRb8, last moves n-1.Rb4-b8+ d7-d5 n.d5xe6+V) +WKf8, +BBh7, the only possible piee that prevents retro-stalemate.VI) +WQb1. Last move is n... b3-b2+, so the unit to add is on b1 and white to give retroplay to white. Only a WQ will do (no WB promotion on light squares, a WN would give an illegalhek to BK and a WR would retro-stalemate).Soure is Andrey Frolkin, Original, 2011/03/11.8/p1p1p1p1/8/8/8/1k6/ppn5/BK1r4, 2+9: Add one unit.VII) BPb7 and g7, WPb2 and g2, the latter entails WK3, BKd5, BNf6 and f4 then WNd3 andd6. Qd4 attaks both Ks so R5 does not attak a K, so BR5 and a unit on 4. +BPd7, +BB8,+WPd2, +WB1, so BBe5 and sine there was no apture, WQd4 (if BQd4, before this attakthe BBe5 would already attak WK) then BQa3. +BRe4 and last moves were n-1... BRd4-e4+n.WQe3-d4+. So WRf2 and no unit on e3, this entails +BPe6, +WPe2, +WBf1, +WPf5, +BPf7and +WRb3. To let the rooks out, we have +WPa4, +WPh4, +BPa5 and +BPh5. Last +BP4and +WP2.
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