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A PROGRAM TO REFEREE KRIEGSPIEL AND CHESS
T. J. Buckholtz and C. S. Wetherell
Lawrence Radiation Laboratory
PO Box 808
L-71
Livermore, California 94550, USA

Author’s note:

The program given here is a referee for the game of Kriegspiel. It was
originally designed as the heart of a Kriegspiel monitor system
(Wetherell, Buckholtz, and Booth, 1972), but may be used as well to
arbitrate chess. Because Kriegspiel requires more information from a
referee than does chess, the program might be shortened for a chess
application. However, the extra information might well be useful
even in non-Kriegspiel situations. This program compares favourably
with that of Bell (1970). Readers unfamiliar with the game of Krieg-
spiel may wish to consult Wetherell et al. (1972).

Use of the Referee

Within the referee, a special algebraic notation is used for the chess
board and pieces. Fig. 1 shows the co-ordinates for each of the squares
and the numerical codes for the men. Note the pseudo-piece with
value seven and the use of positive values for white men and negative
for black. A move is specified as a quintuple: the co-ordinates for
the initial square of the move, the co-ordinates of the destination
square, and, if a promotion is possible, the absolute value of the
code for the piece promoted to. A castling move is made by simply
moving the king two squares in the appropriate direction. This coding
method is similar to that used for international telegraphic com-
munication of chess.

The referee is written in FORTRAN as a set of seven subroutines.
The subroutine KSREF is the entry to this set. The user provides
input through the common block KSINP and receives results through
KSINP and the common block KSOUT. Common block KSINP
consists of the eight element vector IDATA, which controls the
referee’s actions, and the 8 x 8 x 2 array IBOARD, which contains
a representation of the chess board. A 30 x 2 array MINFO, which
returns information about an attempted move, and a 50 element
vector NOS, which summarises past illegal attempts, comprise
common block KSOUT. The vector IDATA is used as working
storage by KSREF. KSREF maintains the other three arguments as
historical data providing continuity between calls and the calling
routine should treat them as read-only data. The use of arguments in
common provides rapid argument transmission and allows equi-
valenced mnemonic names for some specific elements of the argu-
ments. Tables 1 through 4 describe the coding for argument values.
All arguments are typed integer.

Details of the arguments

The vector IDATA describes an attempted move. The elements of
IDATA are IRULES, ICOLOR, IFROMH, IFROMYV, ITOH,
ITOV, IPROMO, and ITRYRQ. When KSREF is called with
ICOLOR set to zero, the arrays IBOARD, MINFO, and NOS are
filled with initial values. When KSREF is called with IRULES set
to 2 (indicating Eastern rules) and ITRYRQ set to 1, current pawn
try data is reported. All other calls to KSREF must have ITRYRQ
set to zero.

In all other cases, IDATA describes a normal chess move. IRULES
specifies the Kriegspiel rules variation in effect and ICOLOR the
player with the move. The pair JFROMH, IFROMY) is the co-
ordinates of the initial square of the move and the pair (ITOH,
ITOV) the co-ordinates of the destination square. IPROMO
specifies the replacement piece if a promotion is to take place. If the
attempt was a legal move, ICOLOR changes sign. If the attempt ends
the game, ICOLOR is set to zero. IRULES is returned unchanged
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The Co-ordinates on the Board %
Piece Code Starting Square %
White pseudo-piece 7 None S
White rook 6 1, 1,61 =
White queen 5 @41 @
White bishop 4 (3, 1),(6,1) >
White knight 3 Qnan 8
White pawn 2 x,2),x=1,8 &
White king 1 (61)) 2
o)
Black king -1 G, 8) 5
Black pawn -2 x 7, x=1,8 8
Black knight -3 @, 8), (7, 8) 3
Black bishop —4 @3, 8), (6, 8) S
Black queen -5 4, 8) g
Black rook -6 1,8),@,8 g
Black pseudo-piece -7 None g
Empty cell 0 %
The Pieces 2
Fig. 1 Representation of the board E‘,\
—a
8

and the other elements of IDATA may be destroyed.

IBOARD reports and maintains the game board. The subarrag
IBOARD(*, *, 1) is the chess board with numerical codes for the
men. The subarray IBOARD(*, *, 2) contains historical mfo;g
mation for the control of castling and en passant pawn captures,
Initialisation causes the men to be placed in their starting positions.
After each legal move IBOARD is changed to reflect the move. g

MINFO is a table giving a report on an attempted move. The rulés
set in use is reported in MRULES. MTERMN, MLOST, MSQRH,
MSQRV, MCAPT, and MPROMO detail the last legal moves
MTERMN reports a game termination; MLOST, MSQRH,
MSQRYV, and MCAPT announce a capture; and MPROMO
reports a pawn promotion. If the last attempt was not legal,
MATMPT is set appropriately.

MCOLOR tells the player with the move. MCHEKA and
MCHEKB record current checks. MTRYEA returns try request
answers for Eastern rules. MNOS contains the number of attempts
receiving a ‘no’ since the turn began. Pawn try information fills out
the table. The numbers of single and double tries are contained in
MSTRY and MDTRY, respectively. The appropriate co-ordinates
are contained in the subarrays described in Table 3. Pawn try
co-ordinates are not recorded under Eastern rules.

The vector NOS is 50 elements long. Since a repeat of an attempt
previously declared a ‘no’ during a turn is a ‘heck-no’, KSREF
maintains a list of 1llega1 attempts in NOS. The first element speci-
fies the number of ‘no’ attempts presently recorded and the rest of the
elements are codes for the illegal attempts. A legal move always
causes NOS to be cleared. If more than 49 illegal moves occur in one
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Table 1 Explanation of input vector IDATA

Information in the vector IDATA is supplied by the program
calling KSREF and spccifies the type of computation to be per-
formed. There are three cases:

I. Initialisation of the game.

A. Processing of a move attempt.

T. Processing of a pawn try request (Eastern rules).

A value must be specified for each variable designated as belonging
to a given case. Only ICOLOR and IRULES are returned
meaningfully.

Subscript Name Cases  Values Meaning

Western rules.

Eastern rules.

IRULES is returned
unchanged.

0 Begin the game.

White to move.

Black to move.

ICOLOR is returned with
value 1 if called with
value 0; with sign
reversed if the move was
legal; with value O if the
move ends the game.

The pair IFROMH,
IFROMY) is the
co-ordinates of the

initial square of the move.
The pair ITOH, ITOV) is
the co-ordinates of the
destination square.

Zero if no promotion.
Absolute valve of code
for promotion piece.

No meaning.

Return pawn try response
for player ICOLOR if
IRULES = 2.

1 IRULES I A 1
LAT 2

2 ICOLOR

—

I
A,
A

)

T
T

3 IFROMH A 1to8

4 IFROMV A 1to8

5 ITOH A
6 ITOV A

1to8
1to8

7 IPROMO A 0
A 3to6

8 ITRYRQ A 0
T 1

Table 2 Explanation of the input array IBOARD
The first two co-ordinates of IBOARD give a square location in
Cartesian co-ordinates.

The value of IBOARD(], j, 1) is
a: if square (i, j) is unoccupied, 0.
b: if square (i, j) is occupied,
1: the absolute value is given by the code

1 = king

2 = pawn

3 = knight

4 = bishop

5 = queen

6 = rook.

2: the sign is given by the colour of the man on the square, where

+ = white

— = black.

The value of IBOARD(j, j, 2) is

a: if square (i, j) is occupied by a rook which has moved or which
was created by a promotion, 1.

b: if there is a king on square (i, j), twice the number of times the
king is in check plus one if the king has ever moved. (Under
Eastern rules, double checks are not noted.)

c: if square (i, j) contains a pawn which moved two squares on the
last move, 1.

d: if square (i, j) contains a pawn which had moved before the last
move or which moved one square on the last legal move, 2.

e: otherwise, 0.

turn, later ones are simply not entered in NOS. NOS is generally of
little interest to the calling program.

Description of the code
This section outlines the purposes of the various sections of the
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Table 3 Explanation of the output array MINFO

Entry Name Notes Values* Meanings*

(1, 1) MTERMN Game in progress.
Checkmate.
Stalemate.

Western rules.%
Eastern rules.¢
-6 Code for piece if any captured
on last legal move.
If a man was captured on the
last move, the pair (MSQRH,
MSQRY) is the co-ordinates
from which the captured man
was removed.
A piece was captured on the
last move.¥
2 A pawn was captured on the
last move.”
3 A man was captured on the
last move.¢
1 Pawn promoted on last move.
1 Last attempt was a ‘no’.
2 Last attempt was a.‘heck-no’.
1
2

1
2
3
(1,2) MRULES r 1
2
(2, 1) MLOST a 2

(3, 1) MSQRH a
(3, 2) MSQRV a

(4, 1) MCAPT

(5, 1) MPROMO
(6, 1) MATMPT

a, p

(6, 2) MCOLOR White to move.

Black to move.

If MTERMN is greater than

one, the player to move is

mated.

(7, 1) MCHEKA 1 Check exists.®

2 Long diagonal check.*

3 Short diagonal check.®

4 Vertical check.%

5 Horizontal check.w

6 Knight check.¥

2-6 Codes same as MCHEKA.
MCHEKSB is set for double
checks under Western rules.
Pawn tries requested ; none.¢

2 Pawn tries requested; some.¢

Number of ‘no’ responses

since last legal move.

Number of single pawn tries

available.»

1 Some pawn tries exist.¢

(7, 2) MCHEKB

(8, 1) MTRYEA
(8, 2) MNOS
9, 1) MSTRY

* 0 is a possible value for any entry in MINFO except MTERMN,
MRULES, and MCOLOR (e.g., MLOST = 0 is there was no
legal capture on the last legal move).

a Information given only to the player with the move.

b Information given only to the player without the move.

¢ MCHEKA reports the first check. If, under Western rules, a
double check appears, MCHEKB reports the second check.

i Used as input to KSREF. Must not be disturbed.

p The authors recommend ignoring this variable.

r The value depends on the rules set in use.

...t = pertains to Eastern rules only.
...» = pertains to Western rules only.

referee code and presents a verbal flow. Details may be found in the
comments in the code listing. Fig. 2 is a block flowchart for the
subprograms.

Seven functions and subroutines comprise the referee, which is
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k+9,1)1<k<14 r,iv 1-8 Under Western rules, desti-
k+9, 2) nation co-ordinates of all
available single pawn tries for
player MCOLOR.
(24,1) MDTRY rv 0-6 Number of double pawn tries
- available.w
(k+24,1) 1<k<6rv 1-8 Under Western rules,
“(k+24,2) destination co-ordinates of all ©
available double pawn tries forZ
player MCOLOR. %
o
Notes PN



Table 4 Explanation of the output vector NOS

Element Value

NOS(1) 1 + the number of attempted moves resulting in a return
of ‘no’ since the last legal move. NOS(1) is less than 51.
1 is less than i and i is less than or equal to NOS(1).
A table of coded move attempts which have resulted in
announcements of ‘no’. The code is 729p + 81q + 9r + s
where the move attempted was (p, q) to (r, s).

NOS(@i) NOS(1) is less than i. Undefined.

If more than 49 attempts rate ‘no’ announcements, only the first 49
are kept.

NOS()

KSREF

LEGAL

NCHECK

LDIREC

LPATH

Fig. 2 A block flowchart
An arrow indicates a call of the routine at the head of the arrow by
the one at the tail.

always executed by calling subroutine KSREF. Calls for the
initialisation of processing and for try requests require the code in
the first two sections of KSREF only. The remainder of KSREF and
the other routines process attempted moves. KSREF calls function
LEGAL to test legality of an attempt. For a ‘no’ or a ‘heck-no’,
all needed changes to the output arrays MINFO and NOS are made
by LEGAL. For a legal move, LEGAL clears and partially resets
MINFO; KSREF finishes the task by determining mates and pawn
tries for the next move. KSREF calls LEGAL to test possible
pawn moves for captures. Finally, mating possibilities are tested.
If a pawn capture exists, the game cannot be over. Otherwise,
LEGAL tests moves generated by KSREF. If none are legal, there
must be checkmate or stalemate (depending on whether the king is
in check).

Functions LEGAL, LDIREC, and LPATH determine the legality
of an attempted move. LEGAL is called with the attempt given in
IDATA and with an argument distinguishing player-generated from
program-generated moves. Less computation is required for the
program-generated moves, which occur when testing pawn try and
mating situations.

After testing the consistency of the input data, LEGAL calls
function LDIREC, which determines if the piece is moving in a
proper direction. If so, LDIREC calls LPATH to test the occupancy
of squares along the path of the move. If the attempt passes both
these tests, LEGAL uses NCHECK to make sure the king is not
left in check. During castling attempts, NCHECK is also called to
test program control of the king’s passage square. For program-
generated moves, LEGAL returns immediately after the status of
the move has been deduced.

For player-generated moves, LEGAL must update the output
arrays. If the move is illegal, LEGAL assigns a ‘no’ unless the attempt
repeats an earlier one, represents an impossible attempted pawn try,
or when the player does not attempt an obligatory pawn try under

Volume 18 Number 2

nnnnnnpnnnnnnnnnnnnn_n

onaman

Eastern rules. These three cases are assigned a ‘heck-no’. LEGAL
records the determination in MINFO. For a legal move, MINFO is
reset with the results of the move, NCHECK is called to find checks
of the opponent’s king, and IBOARD and ICOLOR are updated to
reflect the move.

Function NCHECK determines whether a given square is controlled
by a specified player. The numbers and directions of control are
found. Because we use this function only for check situations, the
number of possible controls to be found is limited by an input argu-
ment. In particular, Eastern rules never require more than one
control to be found.

The function KING locates a specified king. NSIGN is a necessary
number-theoretic function not found in standard FORTRAN
libraries.

Use as a chess referee
These routines can, of course, be used to test the legality of chess
moves. If the game is not started from its first move, the user must
supply a complete two-level board (IBOARD), NOS(1) should be
set to one, and ICOLOR set to indicate the player to move. Selection
of rules is arbitrary, but execution is faster under Eastern rules.
MTRYEA should be set to zero and ITRYRQ should always be
zero. KSREF may now be called.

If the user wants no output other than an updated board and aré
indication of legality, he may by-pass KSREF and call LEGAILS
directly. The input should be as described above. If argumen%
ITYPE is set to one, IBOARD, ICOLOR, and MINFO will be-:
updated. If ITYPE equals two, only the function value will b&
returned. IBOARD and MINFO will be unchanged.
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Appendix: A driver program

This appendix presents a simple driver for the Kriegspiel refex'egE
Inputs are the rules set in use and a sextuple specifying each move
the game. Outputs are an echo of the move, the board after the
attempt is evaluated, the array MINFO, the color of the player t@
move next, and the reason for any game termination.

The program assumes two teletype-like input/output devices, thli?
input on FORTRAN unit 1 and output on FORTRAN unit L
These can, of course, be adjusted to the local environment. The!
program also assumes that an integer variable is capable of holdin
five characters of Hollerith data.

CAMMEN /KSINP/ IDATA{8), 1BAARD(848,2)
CaAMMAN "/KSBYUT, MINFD(30,2)s» NBS(50)
EQUIVALENCE (1DAYA(1)21RULES)s (I1DATA(2),1COLBR)

'YH1S PROGRAM IS A DRIVER FBR THE KRIEGSPIE| REFERFE
DESCRIBED IN_ THE PAPER .'A REFFREE. FOR KRIEGSPIEL .AND
CHRESS! By BUCKKALTZ AND WETHERELL

The ERIVER BPERATES pY READING MOVES FRBM INPUT UN!T IN
AND FRINTING THE PESULTS ON AUTPUT UNIT OUTe BEFORE A

GAME 1S REGUN, TKE USER 1S ASKED T8 SFECIFY WESTERK BR
EASTERN RULESe ONCE THE GAME 1S IN PRAGRESS, THE PLAYER
Te MEyE 1S IDENTIFIED AND A MOVE 1S REGUESTECe AFTER THE
ATTEMDYED MOVE [S EVALUATED: THE BOARC IS PRINTED, THE
ERRAY MINFO 1S PRINTFD AS A LIST OF INTEGERS 10 gE
INTERPRETED WITH THE AID €F TABLE 3 6F BUCKKALTZ AND
WETHERELLs, AND IF THE MOyFE ENDS THE GAME, THE REASEN FOR
LTERMINATIGN .1S PRINTEDe

IN THE FBLLEWING DATA STATEMENTS, IT IS ASSUMED THAT
INTEGER VARIABLES WILL WALD 5 CHARACTERS BF ALPHABET]C
CATAe THE INPUT UNIT 1S GIVEN VALUE 1 AND THE OUTPUT UNJT
VALVE 2¢

ZOZ Iudy 61 uo isenb Aq LGLVR

CIMENSIBN NTEMP(2)» hRuuss(Z)o NCBLER(2)s NPIECE(13)
INTEGER HUY

CATA BUT/2/
CATA NRULES/4HWEST) 4HEAST/ |
CATA NCELOR/SHWHITE, SHBLACK/

DATA NPIECE/2HBR, 2HRQs .2HBRs. 2HBNy 2HBP4. 2HBK) . 2He ey .

2HRK, 2HWPs» 2HWN, 2HWBs 2HWGQ) 2HWR/

DATA IN/Y/

IN TRIS r!RST SECTION, WE ASK FOR.THE RULES SET YA BE USED_
AND INITIALIZE THE GAMEs THE INITIALIZATISN OCCURS

AS TKE FIRST STATEMENT AF THE_LBOP REQUESTING MAVE,
SPfCIFlCATIBNc-
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1 WRITE (BUT,2000)
READ (IN,100C). IRULES . ’ ’
IF (IRULES «NEe § sANDs JRULES oNEe 2) GOBTO §
MRITE (0UT22010). TRULES, NRULES{IRULES),
c 1C3L8R = O :
2 ¥§§;Eés éﬁgt:gw, BOARD AND MINF® ARE PRINTED, TERMINATION
2 THE PLAYER TO MBVE- ANNGUNCED, AND .INPUT REGUESTE
g KSREF IS CALLED 76- ARBITRATE THE MBVE, ! REQUESTED:.
2 CALL KSREF
co k1 e 1,8
La9se1
D6 3 J = 1,8
K % 1BBARD(J,L01)

. NTEMP(yJ) « NPIEGE(K+7)
WRITE (BUT,2020) NTEMP
WRITE (BUT,2030). . .
1walrs (BUT,2040) (1,1%1430)s (Jo(MINFO(22J)s]s1230)s

=1,2)
-iF (MINEB(1s1). eNEs 1) .GOTB § v
ey

IF (1CBLOR ¢EQe w1) 1 = 2.
WRITE (6UT,2050) NCSLBR(I)

READ (IN,»1010) (‘IDATA(1),193,8)
WRITE (BUT,2060) IDATA

coTo 2

3
n

c
E THIS SECTION ENDS THE GAME,

.5 WRITE (6UT,2070) .MINFO )
for ’ MINFO(1,1)

C ..
g FBRMAT STATEMENTS FOR INPUT,

10C0 FORMAT(IY)
ciclo FORMAT(611)

g FORMAT STATEMENTS FOR. BUTPUT.

20C0 FARMAT(36H1 PLEASE TYPE 1 FOR WESTERN OR 2 F6R
o1 IF 7 15: EASTERN RULESe)

2010 FARMAT(11H INPUT WAS 1I1,. 5H.FOR. A4s JOHERN R

2020 FORMAT(1X,8(A2s 1X)) ! # JOKERN RULES)

2020.FORMAT(19H THE ARRAY.MINFO 1S).-

2040 FARMAT(6Xy3013/ (2X, 11, 1X,3013)) )

2050 FORMAT(1X)AS, 8K T3 MavE/b3H PLEASE TYPE YBUR MBVEs)

2060 FORMAT(30H THE COMPLETE VECTBR IDATA Is 812)

2070 ESSMAT(ESH THE. TERMINATION COOE IS NEY)

N '

SUBRAUT INE KSREF .

COMMAN /KSINP/ IDATA(8),1BOARD(8,8s2)

COMMAN /KSOUT, MINFB (30,2),N0S(50)

EQUIVALENCE (IRPATA(1)2IRULES)» (IDATA(2)2]COLER)

’ (IDATA(3)2 IFROMH) 2 { IDATA(4) s IFRBMY )y
(ICAYA(S)21TBH)» (IDATALA)A1TBV) s
(ICATA(7)21PRBMB) s (1DATA(8)2 ITRYRQ)
(MINFO(1,4),MTERMN)» (MINFB(142)» MRULES)
(MINFB(2,1),MLOST)» (MINFO(3,1)9MSQRH),
(MINFO(3,2)sMSGRV) 2 (MINFO(4)1)aMCAPT),
(MINFO(5,1),MPRBMB)» (MINFO(621)sMATFPT) S
AMINFB(6,2)4MCBLEBR) 2 (MINFO(721) 2 MCHEKA) A
(MINFO(7,2))YCHEKB)» (MINFO(851)»MTRYEA) 2
(MINFO(8,2))MNBS) s (MINFO(9,1)2MSTRY )
(MINFB(2421)2MDTRY) ’

WY e

"EQUIVALENCE,

NG W

THIS .SUBRBUTINE.ACYS AS..A REFEREE FOR THE GAME. OF
KRIEGSPIELS A VARIANT EF CHESSe .

The SUBREBUTINE 1S CALLED T8 START GAME PRBCESSING, T8
PRACESS PAWM TRY REOUESTS, AND TO TEST THE LEGALITY OF
ATTEMPTED MEVES

THE INPUT AND BUTPLT ITEMS ARE PASSED THROUGH CONMMON
BLACKS. KSINP AND KSOUTs. ., EACH CAMMON BLOCK CSNTAINS ROTH
INPUT AN OUTPUT ITEMSe

IN GENERALS THE CALLING PRBGRAM PROVIDES AN ATTEMPTED MOYVE
IN VE-TER IDATAL KSREF USES INFARMATIGN MAINTAINED IN TKE
REST OF THE COMMABN BLOCKS T6 PRACESS THE ATTEMPT, AN
ATTEMPT WILL CAUSE A CHANGE IN THE BUTPUT [DATA ITEMS WHICH
PEPBRY THE RESULYTS OF THE ATTEMPTe THE CALLING FROGRAM
SHaULn NBT DESTRBY Tre CSNTENTS 6F 1RBARDs MINFS, OR N8BS
GURING A GAMEs AR ATTEMPTED MBYES WHICH DEPEND AN KISTBRY
MAY AAT BE HANDLEPR. FROPERLY,

-YHE MRRAY ICATA SFLECTS THE TYPE B8F PRBCESSING AND GIVES
BASIC CANTROL PARAMETERS. THE ELEMENTS ARE

IRULES = RULES SET IN USE

1CeLOI » CBLOR 6F PLAYER T MBVE

(IFRCMK, IFRAMY) « INJTIAL SGUARE BF MOVE

(1Tak, 1T3V) s DESTINATION SQUARE OF MOVE

1PROMB = PIECE SPECIFIER FOR PAWN PROMOTIBN

ITRYRQ = FLAG FAR PAKN TRY REGUEST PROCESSING.
VARTIAABLFE JRULES IS NEVER CHANGED BY KSREFe VARIABLE
1CALoR 16 NEGATED WHEN A LEGAL MBVE 1S MADE AND SET T8
2FRY WHEN A GAME ENDING MBVE IS MADE,

naNNNaNANNNNOANONAOObANANNONNOAOANND

Do

c
C
C

THE ARRAY ISAARD CENTAINS THE REFEREE'S CHESS BRARDe
IEBARD(I,Js1) GIVES THE PIECE ON SQUARE (1,J) AND

C IR9ARD(1,J22) .RECERDS NECESSARY INFARMATION ABOUT THE
C F1ECE,
C. .
C THE ARRAY MINFB PROVIDES DATA .T8 BE DISPLAYEC TA THE. .
C PLAYERS, SEME ITEMS ARE USEC AS INPUT T3 LATER CALLS OF
C KSREF, THE ELEMENTS ARE DESCRIRED IN TABLE 3 OF TH§
E ACCOBMPANYING ARTICLE.
C THE ARSAY N6S COLLECTS KRIEGSFIEL 'NO' ATTEMPTS. THESE
C ARE USED TO FING FUTURE 'HECK NA' MGVFSe THE. ARRAY IS
C CLEARED AFTER A LFGAL ATTEMPT
C .
[
C_TFE.VARIABLES. ICALER AND.ITRYRQ CETERMINE THE PRACESSING
C REQUESTE[R HF KSREFe THE FOLLOWING IF STATEMENTS
C DIFFERENTIATE THE CASESe FALL®THROUGH CAUSES GAME
C INITISLIZATIAN,
1¥ (1CCLAR oNF e 0 oANDe ITRYRR +ENe 1) GOTO S
IF (1CBLAR oNEe 0 sANDe ITRYRQ ¢EQe Q) GOTO ¢
C.
C TH1S SECTION PERFARMS INITIALIZATION OF THE ARRAYS IRBARD,
C MINFE, AND NAS, THE MEN ARE FLACED IN STARTING PASITIONS,
C THE KISTHRY CELLS BF 1BnARD ARE SET T8 2ER8, AND THE FIRST
C DATA DISFLAY IS GENERATEDe 1CALBR 1S SET 1A 1 INDICATING
C WKITE To MBVEes NUMERJCAL- CADES FOR THE PIECES ARF GVEN
LCLIN FIGURE Ly L - ’
T IRYARD(8I101) & B
192ARD(1,101) = ¢
I88AGD(Z2101) & 3
IROARD(7¢101) = 3
IRGARD(3,101) = &
I'BRARD(6s101). 0.4
IN2AGD(40101) = S
IR8ARD(S,)101) &
W00 LT w 1,R .
158ARD(1,2,1) s. 2
IRRARC(I,754) mw2
4 ICBARR(122)1) «»IBAARD (1282 4).
£33 1 s 1,8
Dh 2 U = 3,6 .
2 IBOARD(1,Usl) » @
00 3 J » 1,8
3 IBBARD( 1) s2) » @
CA. 4 J.= 1,2
Ct 4 1 = 1,30
4 . MINFB(I,Y) = 0
MTERMN = 1
MZALAR = 9
MRULES = IRULES
N9S(1) = 1 |
ICOLBR = 1
RZTURN
c
C TH1S SECYION PROCESSES PAWN TRY REQUESTS, WHICH MAY S8CCUR
C ENLY UNDER EASTERN RULES, MYRYEA RETURNS THE VALUE 2 IF

c

L.

CMINFBa

IF A PAWN CAPTURE EXISTS AND 1| BTHERWISEs FOR EASTERN
RULES,. MSTRY. » MINIMUM(1,NUMBER BF EXTSTING. PAWN CAPTURES),
5 MTRYEA » MSTRY ¢ ¢ .
RETURN -

C YHE REST OF KSREF. PRBCESSES ATTEMPTED MOVESs . FUNCTION.

LEGAL TESTS THE LEGALITY OF THE MBVE GIVEN IN IDATAe IF
THE MOVE IS ILLEGAL» ARRAY MINFO REFLECTS THE CAUSE . AND
KSREF RETURNS IMMEDIATELYS :

IF THE MAVE 1S LEGAL, ARRAYS IBBARD, "iNFO, AND NBS

CONTAIN THE .UPDATED GAME.STATUSe. . IBBARD ‘AND MINFS MUST BE

CEGMPLETED BY RECBRCING PAWN TRIES RELEVANT T8 THE NEXT
EEVEC FUNCTION LFGAL REVERSES 1CBLOR IF TWE MBVE IS

G . .

6 IF (LEGAL(1) oNEs 1) RETURN

THIS:SECTIBN GENERATES PAWN-CAPTURES AVAILABLE AN THE. NEXT

MEVE AND ENTERS THEM [N MINFBe FIRST A SEARCH 1§ MADE FBR
PAWNS BF PLAYER ICELARS WHEN A PAWN IS FOUNC, ITS Twe
PESSIBLE CAPTURE MOVES ARE TESTED USING FUNCTIBN LEGALe

IF A LEGAL CAPTURE 18 FAUND, MSTRY IS UPDATELC AND THE

CEARCINATES ARE RECBRDED IN THE SINGLE TRY SECTIGN €F
AFTER THE FIRST CAPTURE, ADDITIONAL CAPTURES CAVSE

FHR PASSIBLE POURLE TRIESe NBTE THAT IN EASTERN
THE LBOP CAN RE LEFT ONCE ANY CAPTURE 1S NBTEC IN

A TEST
RULES,
MSTRY.
.C2 11 IFRBMY « 2,7 .
17TaV = IFRAMY « 1CBALBR
D6 11 1FREMH = 1,8
1F (1CBLOR#IBBARC(IFRAMH) IFRAMY,
PO 10 1 s 153,2.
ITOH w IFRBMH 4 2 o I
IF (LEGAL(2) oNEy.1) GOTO 10
IF (MSTRY +EQs O) GOTO 9
PR 8 U u 1,MSTRY . ..
IF (MINFA(J+321) oNEe ITBH 4OR,
1 MINFB(J+902) oNEe 1TBYV) GOYO. 8
MDTRY = MDTRY ¢ |

1) oNEe 2) GBTE 1Y
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MINFR(MDYRY+24,1) = ITOH |

MINFO (MDTRY42422) = 17OV

DO 7. K = JaMSTRY..... -
MINFB(K+9,1) » MINFO(K+10s1)

7 ~ MINFO(K+9,2) » MINFO(K+10,2)
MSTRY = MSTRY e 1
. GOYA 10 .
8 CONTINVE
‘9 MSTRY = MSTRY .+ .1

IF (IRULES «EGe 2) GOTO 12
MINFO(MSTRY+9,1) s I1TOH.
- MINFB(MSTRY+9,2) = ITEV
10. CONTINUE
11 CONTINUE

c . .
C.FINALLYs THIS SECTION .TESTS FOR .CHECKMATE AND STALEMATEe,
C IF THERE 1S A PAWN TRY AVAILABLE, THERE 1S N8 MATEe IF
C THERE ARE N® PAWN_TRIES, THE COCE IN THE DB L6OP FINDS.
C EACH 9F PLAYER 1CALOR'S MEN AND MBVES IT T8 EVERY
C_.FOSSIBLE. . SAUARE OF THE ROARDe ~IF N8 LEGAL MOVE [S .FEUND,
C THE KING. 1S MATEECs MCHEKA DISTINGUISHES CHECKMATE FROM
C-STALEMATEs MTERMN RETURNS: A CBDE INDICATING CONTINUATION
C 6R TYPE eF TERMINATIAN BF THE GAMEe 1COLSR 1S SET Y8 ZERS
C AT TEQMINATION,

12 MTERMN = 1 .
1F (MSTRY + MDTRY..eGTe..0).-RETURN...
CA 14 IFRBMH = 1,8

D@ 14 IFRBMV = 1,8 . . . .
1F (1BBARD(IFROMHI IFROMV,1)#1COLOR oLEs Q) GBTO 14
£ 13 ITBH s 18
D9 13 ITOV = 1,8
.IF. (LEGAL.(2) ¢GTs .0).RETURN.
CONTINLE .

CONTINUE
MTERMN s 2°
1F (MCHEKA +EQe 0) MTERMN o 3
1COLAR = €
RETURN
END

13
14

D

FUNCTIBN LEGAL(ITYPE)

COMMEN /KSINP/ IDATA(8),1BBARD(8,8+2)

CAMMBN /KSBUT/ MINFB(30,2)aNBS(5C)
_EQUIVALENCE (ICATA(1)2IRULES) s (ICATA(2)sICOLBR)S
(ICATA(3)2 IFROMR) 2 (IDATA(4) s IFREMV) )
2 {IDATA(S)21TOH)» (IDATA(6)s1TOV),

. (IDATA(7)2 IPRAMB) » (IDATA(8)) ITRYRQ)
EQUIVALENCE (MINFB(1,1),MTERMN)» (MINFO(1,2) s MRULES)
(MINFB(2,1)2MLAST) S (MINFO(321)sMSORH)
AMINFB(3,2),MSGRV) 2 (MINFR(421)2MCAPT),
(MINFBI15,1),MPRAMB) ) (MINFO(621)sMATMPT )
(MINFR(622)sMCOLOR) S (MINFB(721))MCHEKA) 2
(MINFR(7,2),MCHEKB)» (MINFB(821)sMTRYEA)»
(MINFO(8,2)sMNBS)» (MINFB(9,1)sMSTRY ),
(MINFB(2421),MDTRY)

- W

NrTmEWN

.YHIS FUNCTIEN TESTS THE LFGALITY 8F AN AYTEMPT, IF THE
¥OVE 1S LEGALs THE RETURN VALUE IS 1, IF A N8, THE VALUE
1S 02 AND IF A HECKeNO, THE. .VALUE IS =1e

(als¥elglel

CLEGAL. TESYS. THE VALIDITY. 8F BATH PLAYER= AND PROGRAM- .
C GENERATED ATTEMPTSs THE INPUT ARGUMENT ITYPE IS { FOR A
C FLAYER MAVE ANC 2 FOR A PRDGRAM MBVEe. FBR JTYPE = 1 AND
C A LEGAL “BVE, THE MOVE 1S MADE 6N IBAARD AND THE UPDATING
€ BF IBAARDs NAS, AND MINFA BFEGINSe FOR JTYPE = { AND AN

€ ILLEGAL ATTEMPY, VALUES 6F MINFB AND N6S ARE SET T8

no

C INDICATE THE TYPE AND CAYSE BF ERROBRs
C.FUNCTION, VALUE 1S THE BNLY 6UTPUT

c . .
C THE ATTEMPTFD MBVE IS FOUND IN IDATA ENTRIES.
C (IFREMH, TFREMV), (I1TBHsJTOV)s AND IPROBMD,

IF ITYPE & 22 THE

C.. Ce .

C IF ITYPE = 1 AND THE MBVE 1S SUCCESSFUL, THE SIGN OF

C ICHLOR 1S REVERSEDs BOTHERWISE, IDATA 1S UNCHANGED URBN
C RETURNe

c

c

C. TFE_FIRST TEST REQUIRES. THAT BOTH INITIAL AND DESTINATIEN
C SGUARES RE 6N THE BOARD, THAT A FRIENDLY MAN BE IN THE
€ INITIAL SQUARF, THAT THE MAN ACTUALLY MBYE, AND THAT THE
C DESTINATION SRUARE NeT CONTAIN A FRIENDLY MANe

JMAN = TARS(IRBARD(]FROMH IFROMV,1))
a ITBH = IFROMH
= ITEV = IFROMY
(1FROMH oLTe 1 ¢8Re IFRBMH «GTe 8) GBIB 27
(IFREGMV oL Te { eBRe IFROMV ¢GTe 8) GOTO 27
(ITBH oL Te 1 «BRe ITAH oGTe 8) GOTOG 27
(1TBY «LTe 1 oBRy 1TOY oGTe &) GBTB 27
(1CELAR®IRBARD ( IFROMH, IFROMV) 1) oLE, 0) GBTO 27
C(JH EQe.C «ANDe OV oEfRe 0).G9T8 27 .
(1COLNRIBAARD(ITOHNI1TOBY,1) #GTe 0) GOTO 2

.c .
€ THIS SECYIBN TESTS CANSISTENCY 6OF PRMITION REQUESTS. IF
C THE MOVE IS PRBGRAM GENERATECS PROMBTIONS ARE IGNBREDs
C PAWN MOVES T8 THE EIGHTH RANK MUST SPECIFY PROMOTION AND
C ALL. STHERS MUST KAVE A 7ZERS VALUE IN IPRGMO

17 (1TYPE +EQe 2) GDTO 5 :

IF (1PRAMB +ENe 0) GATO

‘17 (JMAN oMEe 2) GOBTE 27

Volume 18 Number 2

IF (1THV eNEe § +ANDs 1TBV oNEe 8) GOTY 27
1F (IPRAMB oL Te 3 «ARe IPROME «GTes 6) GOTO 27
.cate 2 :
1 IF (JMAN #EGe 2 oANDs (178Y #EQe 1 »6Rs 1TOY +EQe 8))
1 GAYe 27

UNDER EASTERN RULESs ONLY' A PAWN CAPTURE MAY BE ATTEMPTED
C AFTER AN BF SBME ANSWKER T® A TRY REQUESTe IF A NONE

¢

_C-ANSWER WAS RETURNED, A PAWN CAPTURE ATTEMPT IS A HECKeN84y

C THISSECTION FIRST TESTS FOR EASTERN RULESe THE yARIABLE
C.J.1S SET T8 ZERG [F AND GNLY IF A PAWN IS MOVING ONE

C SQUARESIDEWAYSs (VERTICAL MBTION 1S TESTED LATERe) A
C.THREE-WAY BRANCH DECIDES WHETHER TRIES HAVE BEEN REQUESTED
C AND CETERMINES THE RESULTS OF THE REQUESTe THE LAST TWB

C_STATEMENTS USE J 1O CECIDE LEGALITY.

2-1F (IRULES +EQe §) G3TO S

. J % JABS(JMAN=2) + [ABS(IABS(JH)=1)
+ 1¥ (MTRYEAel) 5,3,4

.3 IF (J) £427,5

L4 IF (g) 2745,27

C

.C THE FUNCTION LDIREC RETURNS A NEGATIVE VALUE. IF THE

C ATTEMPTED MBVE 1S A WECKeNS BY VIRTUE BF A VIBLATION BF

"€ PIECE MBTIBN RULES, A ZFRE VALUE IF THE MIVE IS A SIMPLE

C N@, AND A POSITIVE VALUE FBR LEGAL MOVES, LCIREC DPES NOT

.C_TEST..FEBR.A KING MBVING INTS CHECK 8R (FOR CASTLING)

€ YFRBUAH CHECKs JNPASS 1S RETURNED WITH VALUE 2 IF AN
C APPAFENTLY LEGAL EN FASSANT FAWN TRY WAS ATTEMPTED AND
C WITH VALLE { ATHERWISE.

5 17 (LDIREC(JYANSUNPASS)) 27,2326

c .
C.Th1S, GECTION DETERMINES IF THE KING HAS BEEN LEFT IN CHECK
C BY TE! ATTEMPTED MOVE AR IF, IN THE CASE OF CASTLING, THE

€ PASSASE SRUARE 1S CENTRALLED BY THE OPPENENT. THE MBVE 1S

C MADE PRAVISIAMALLYs THE KING LACATED, AND THE NECESSARY

C SQUARES TESTED, SEVERAL BOARD LECATIONS ARE SAVEDe . BNLY

C A PLAYER-GENERATED LEGAL MBVE CAUSES A RETURN WITH AN

C UFCATED ROARDe THE MOVE IS MADE AND THE KING IS LOCATED,,

C THE KING'S SCUARE (AND IF HE CASTLED, HIS PASSAGE SQUARE)

C 1S TESTER 3Y NCRECKs IF THESE TESTS ARE PASSEDs THE MBVE

C 1S LEGAL.
6 “THFVL

s IBRARC(1TOH, IFRAMY, 1)
JTKFV2 =
td

IBBARD{ 1TOH, IFRAMY,2)

LJTHTYL 3 IBAARC(ITOH, ITAVLLY .
JFHMy1 = 186APCLIFROMH, JFROMVL)
15 (UNPASS oNEe 2y GATB 7
1294RG(ITHH) IFRBMVL L) = O
YRAARD LI TOH, IFRBMYL2) = C

7 194D (TTBH, [ TSV, 1) » IBBARD(IFRAMH,) IFROMVaL)

INRARD(IFROMK, IFRBMV,L) .= O

LEGAL = 1

CALL KINGUJYKH,)UKY)

1F (NCHECK(JXHaJKV21,JDUMs JDUM) «NEe 0) GBTH 8

(UMAN oNEs 1 oBRs IABS(JH) eNEs 2) GOTO 9

7 (kCHECK(JKH'JHIE’ITOV111JDU”'JDUM)
1. «EQe 0) GHTH 9 .
C

C TFIS SECTION RESETS IRPARD WhEN THE KING 1§ LEFT IN CHECK
€ 6K CAGTLES THRBUGH CHECK, CENTROL THEN GOES T8 THE N9
L MEVE PRACESEAR,
g 1A8ARDUITOM, IFROMY, 1) = JTHFVL

12RAPD(1THK, IFRAMY,2) & CTHFVA

1A0ARD(ITIHAITOV, 1) & JTHTVY

IROARD({ IFREMH, IFRAMY, 1) = JFHFVL

cavs 23

C .
C IF THT MAVE WAS LFGAL BUT PROGRAMeGENERATED, THE BOARD
C MUST BE RESEY ANC .LEGAL RETURNS WITH VALUE.1 .FREGM ARGVES
9 IF (1TYPE +EQs 1) GBYO 10

1A%ARD (1 TOKH, IFRAMY, 1) = JTHFV1

13EARD (I TOH) IFROMYI2Y) 8 (THFV2

INSARDG(ITOK, ITOV,1) = JTHTVY

139A8D (JFRBMH, IFRAMV,1) « JFKFY1

RETURN
C.
C TH]S SECTIBN, REACKED ONLY FOR PLAYER«GENERATED LEGAL

C.MEGVES, CBNTINUES. T8 UPDATE THE.BBARD AS BEGUN WHEN TESTING.

C CHECK ARBVE,
C TARLE . 2a.

10 1BEARD(IFROMH, IFREMY,2) = @
GOTO (11513216216016215), JMAN.
IF (1ABS(JH) «NE, 2) GBTB 15
JDIREC. » JH/2
JCASTL = IFRAMH 4 JDIREC
1804RD(JCASTL, IFRBMY,1). 4. 6+1COLAR.
IRBARD(JCASTL, IFRBMYV,2) = §
ICERNR = MINC(8s_ CASTL+3#JDIREC)
196ARD(JCERNR, IFREMY,4) = 0
12 1A9ARD(TTHH,1TOV,2) & 1
GATH 1&
13 IF (1A3S(JV) «EQ..2) GBTH 15

IF (1PREMI oNEe Q) GBTH 14

. IRAARD(ITOH, 1TBV,2) = 2

GoYo 17
TA0ARD(ITOH, 1TOV,1) = 1CALEGR#]PRAOMO
IF (IPROMO «NEe 6) GATO 16
180ARC(ITRK,ITOV,2) » 1.
GaTE 17 T
IRBARD(1TOH, 1TBY,2) « O

HISTORY SQUARES ARE UPDATED AS EXPLAINED IN

11

14
15.
16
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¢ . :
C THE VARIABLES JkH ANG JKv RETAIN_ THE LOCATI8N ‘BF THE KINGs.

17 198ARD(JKHaJKY22) » MBD(IBOARD(JKHI JKV,2)s2)
18.JPAVNV. = & + (1CELORa1)/2. .
£A 19 JPAWNH » 1,8

13 IF (IABS(IBOARD(JRPAWNM, JPAWNV21)) ¢EQe. 2)
1 JRBARD(JPAWNH, JPAWNY,2) = 2
C TKIS SECTION CLEARS THE ARRAY NBS, REVERSES 8YTPyY
€ .VARIABLE 1CBLORs AND FILLS ARRAY.MINFO WITH DATA..TO BE
C DISPLAYEDs THE VARIABLE JTHTVY IDENTIFIES ANY
C.CAPTURED MANe
NAS(1) » 1

. 1C0L8R = «JCOLOR,

Do 20 XK = 1,2

.08.20 J « 1,30..

. MINFO(HK) = @

CALL KING(JKH) JKY)

IBYARD (JKH JKV22) » IBBARD (JKH2 JKV2)
1+ 2xNCHECK (KM, JKy, 3= 1RULES)MCHEKA) MCHEKS )
MRULES = IRULFS

MCOLOR » 2 « (1CBLBR41) /2

IF (IPREMO oNFy C) ‘MFROMS & |

P (UNPASS EQe 1) GATH 21

MLOST = 2

JCAPTV = ITOBV "+ 1CBLHR,

€879 22 :

20

21 IF (JTHTVL +EQRe 0) .RETURN
PLUST = 1ABS(JTHTVY).
wCAPTV & 178V

.22 MSORH ® 1TEH
MSCRY = JJCAPTY
MrAPT = 2
IF (MLBST oNEe 2) MCAPY =
AF (TRULES «EQe 2) MCAPY = 3
RETURN

THIS; SECTIBN PRECESSES SIMPLE N8 MOVESe LEGAL 1S SET ..
2ERBe  IF ITYPE FLAGS A PRBGRAMeGENERATED MBVE AN
IMMECTATE RETURN 1S TAKEN®

A NO IS A KECKeNA IF AN UNANNBUNCED PAWN CAPTURE IS TRIED
UNDER WESTERN RULESe THE CACE T8 STATEMENT 25 TESTS THIS
FOSSIBILITY,

IN E1THER RULES SETs A N9 IS A HECKeN® IF 1T WAS REJECTED
6N AN EARLIER ATTEMPT, ARRAY NOS CONTAINS CODED DATA
CONCERNING THE NBS SINCE THE LAST LEGAL MByEe THE CODING
METHED IS EXPLAINED IN TABLE 4.

IF THE No SURVIVES THESE TESTSs 1T IS ENTEREC INTA ARRAY
hkBSe MINFO RECHRDS THE REJECTIANe ANLY 50 ITEMS
INCLUDING COUNT ARE ALLAWED [N NOS.

aannacnaannnanonan

23 LEGAL = 0
17 (ITYPE +EQe 2) RETURN
IF.. (JRULES +EQe..2).GBTE 25 .
1F (JMAN oNEe« 2) GOTS 25
1€ (1ABS(JH) «NEo 1) GBTO 25
IF (MSTRY «EQs O) COTH 27
3 24 1 s 1)MSTRY
1F (ITAH «EQe MINFA(1+4921)
[ +ANDo 1THY. oEQe MINFO(1+922)) GBTO 25
- CONTINUE
6278 27 .
NOCOCE = 72941FRAMH 4 8{#1FRBMV + 9+1T8H + 1708V
J s NBS(Y)
€261 = 12J
IF (NBCOCE +EQs.NBS(1)). GRTO 27
CHNT INUE
MNOS s MNBS + ¢
MATMPT = §
I (J *GEe 50) RETURN
NOS(1) & J + 1
83S(J+1) =.NOBCOOE
RETURN

>

C... . . e L L .

C FINALLY, THIS SECTIBN HANDLES HECKeNB'S,s LEGAL 1S SET T9
C e1 AND FPR PLAYER«GENERATED MBVES) MATMPT a 24

27 LEGAL = e} .

IF (ITYPE +EQs 1) MATMPT = 2
RETURN
END

FUNCTION LDIREC(JMAN,JNPASS)
COMMBN /KSINP/ ICATA(8),1BBARD(8,8,2). .
EQUIVALENCE (ICATA(1)2IRULES)s (IDATA(2),1CBLBR),
1 : (ICATA(3)2 IFROMH) 2 (IDATA(4) ) IFRBMY)
2 (IDATA(5)21TOBH) ) (IDATA(6)21TBV))
¢ 3 (ICATA(7)2 IPROMR) 2 (IDATA(8) 2 ITRYRQ) .

.G FUNCY1ON LDIREC YESTS. FOR..LEGAL. MOVES UNDER. THE PIECE
MOTIBN LAWSs- THE VALUE IS { FOR LEGAL MBVESs 0 FBR SIMPLE

NB MAVES, AND e1 FOR HECK"NE® MAVESe INPUT ARGUMENT JMAN

GIVES THE PYECE MAKING THE.MBVE. ARGUMENT JNPASS

RETURNS A VALUE BF .2 FBR A LEGAL EN.PASSANT PAWN TRY AND A

VALUE OF. 1 ETHERWISE,

TonNnnnNno

8

ANCONA OO N NNAAONA

ananon

LLIREC MAKES USE BF FUNCTION LPATH YA SEE IF THE PATH
TAKEN BY THE PIECE ]S CLEARe THE VALUE IS 4 IF THE wHOLE
PATH 1S CLEAR2 3 IF THE FINAL SGUARE CONTAINS AN
APPONENT S MAN, 2 IF AN INTERMEDIATE SGUARE CONTAINS AN
BEPONENTIS MAN, ANC { IF ANy SQUARE CONTAINS A FRIENBLY
EAaNe. 1P TWO YALUES ARE FOSSIBLE, THE LESSER. 1S TAKENs

AFTER CALCULATING YHE DISPLACEMENY 68F THE PJECE T8 MAVE..
THE ROUTINE TRANSFERS YA A SUBSECTION WHICH RANDLES THE
PIKCE JMANe EACH 6F THESE SECTIONS TESTS FOR A LEGAL
DIRECTIBN OF MBVE AN THEN CALLS LPATH.TO TEST FR A CLEAR
CEATHy THE .PAWN SECTION HAS SOME ADDITIENAL CEMPLEXITIES.

LCIREC DEES NBY TEST FBR BPPENENT!S CUNTROL BF ANY SGUAREe
TESTS FOR MOVING INTH BR THROUGH CHECK ARE MADE, WHEN -
NECESSARYs BY LEGALe

TOLTAH & 170K = IFRBMH
IDLTAV = 1TBV e 1FRBMY
JNPASS = §

GHTA (12329,10212,13)2 JMAN

IN KING MBVFES) THE FIRST TEST IS FOR TENTATIVE CASTLING
NEITHER STEP MAY BE GREATER THAN 1 EXCEPT FOR CASTLINGe
IN CASTLING, THE KING AND REOK MUST WAVE HISTORIES OF
ZEROe THE KING MAY NBT MOVE VERTICALLYy THE PATH
BETWEEN kING AND R8Ok MysT BE CLEARe
1 IF (1ABS(IDLTAM) oEQ. 2) GATE 2
IF (1ABS(ICLTAK) «GT,s 1) G3TO 16
17, (1ADSLIDLTAV) «GT, 1) GAT9 L6
JPATH s LPATK(IDLTAH,IDLTAY,1)
CATE (16214514,104)2 JPATR
2 17 (IDLTAV «NEe 0) GBTO 16 .
1+ (1RBARD(IFREMK, IFROMy,2) oNEe 0) GOTI 16
1CORNR & MINQ (82 IFROMH+2«1DLTAK)

IF (1BBARD(ICBRNR, 1FROMy,1) oNEes 6+4]COLOR) GATO 16
1F (1BOARD(ICBRNR, IFROMV,2) «NEe 0) G976 16

JPATH & LPATH(IDLTAH/2,0, IABS(ICORNR=IFROMH) ey
CATO (16215,15014)s JPATH
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c
C.IN PAWN. MBVESs THE MAN MUST ALWAYS MAVE FEORWARD .AND MAY
C GNLY MBVE BNE BR TwWB SGUARES.: TWO STEP MOVES MUST HKAVE A-
.C CLEAR PATH AND NB KORIZ6NTA|L COMPANENTe NERMAL ONE«STEP
C MOVES -MUST HAVE A-.CLEAR DESTINATIONe PAWNS ATTEMPTING
C CAPTURE MUST MSVE GNE STEP SIDEWAYS ALSO AND THERE MUST .
C EITHER Bf AN BPPAONENT €N THE FINAL SGUARE BR AN BPPBNENT!S
C. PAWN. AVAILAELE FBR EN PASSANT CAPTUREe :
3 IF (NSIGN(IDLTAV) eNEe [CRLOR) G9TO 16
CIF (TARS(IDLTAV) e 2) Sa4016
4 :1F (IDLTAH oNEe 0) GATO 16
IF (IBUARD(IFRBMK,) [FROMy,2) «NEe Q) GOTO 16
MPATH = LPATH(0sNSIGN(IDLTAV)»2)
LCN T8 (16215215214)s JPATH
5 IF (IABS(IDLTAK) = 1) 6,7216
6 JPATH = LPATH(QsIDLTAVs1)
GATB (3162152152140 UPATH
7 SPATH « LPATH(IDLTAH,IDLTAV,1)
COTR .(16,14,01428)y JPATH
.8 IF (T1COLAR«IBEARC(1T8H, IFREMVSL) . ¢GTe. Q)
‘1 GOTO (16,15)s IRULES )
IF (IABS(IBOARC(ITOH,IFROMY,1)). oNEe 2 ¢ORe
1 . " IBOARD(ITOKsIFROMY»2) oNEe 1) GBTE (16,15)s IRULES
WNPASS w 2 .
GaTe 14
C
C THE PRECUCT BF THE DISPLACEMENTS BF A KNIGHT'S MpVE MUSY
€ ALWAYS HAVC ABSOLUTE VALUE 2¢ LEGAL ALWAYS TESTS THAT
-C TEE CESTINATION IS ON THE BOARDs .
9 IF (1ABS(IDLTAK#IDLTAY) oNEe 2) GO 1O 16
WPATH = LPATH(IDLTAH, IDLTAY, 1)
c COYEe (16214214214)0 PATH
C A-BISHEP1S MBVE MUST ALWAYS HAVE THE SAME ABSOLUTE
C GISPLACEMENT IN BBYH DIRECTIONS, .
<10 1F (IABS{IDLTAK) «NEs JABS(IDLTAV)) GOTO 16
11 JPATH » LPATH(NSIGN(IDLTAH),NSIGN(ICLTAV),
1 MAXO(IABSCIDLYAN) ) IABS(IDLTAV)))
c €BTO (16,15214214)s JPATH
C A GUEENIS MOVE 1S EITHER A RBOK'S MOVE BR A BISHOP!S . MOVE.
c 12 IF (TABS(IDLTAH) +EGe IABS(IDLTAV)) GBTQ 114 .
C. A_RBOLK!IS MBVEZ MUST.HAVE.2ERE.AS. THE PRODUCT.OF TRE
C CISPLACENMENTIS,
¢ 13 17 (IOLTAR#IDLTAY) 16011216
C THE FOLLOWING LINES RETURN .THE THREE POSSIBLE VALUES, "
14 LDIREC = 1 ’
RETURN
15 LDIRFEC » 0
RETURN
16 LDIREC = w}
RETURN
END
c

FUNCTION LPATH(IDLTAKH, IDLTAV, ISTEPS)
COMMAN /KSINP/ IDATA(8),1BBARD(8,8,2)
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C
C
C

1E!’.‘U!VALENCE (IDATA(2)21COLBR) 2 (IDATA

(3)2 IFRBMH)
(!PAYA(“)I!FREHV’ : !

FUNCTIBN LPATH TESTS FBR THE PRESENCE BF PIECES ALONG THE

PATH 0F A PROJECTED MOVE. THE PATH IS DEFINED By THE

JTEST = (9e241TAH)#(9-2e1T0V)
IF (JTEST +GTe

0 : :
1 ¢AND, 176H=1FR8MHeITOV4IFRIMY +EQe 0) JCHEK = 2

1F (JTYEST oL7e

0. . : - :
1 7 ¢ANDs 178He[FRAMH«ITOY=IFROMV o+EGe ©) JCHEK = 2

INITIAL SGUARE (IFRBMW) IFRBMY), THE HBR]ZGN
AND THE VERTICAL STEp IDLTAy, AND THE NUMBE

TAL STEP 1DLTAH
R B8F STEPS

3 IF ‘(NCHECK «EQe 2).GOBTO 7.
JCHEKA = JCHEK

ISTEES,

THE VALUS 1S &4 IF THE WHBLE PATH IS CLEARs 3 IF

CONTINUE

THE FINAL SQUARE CONTAINS.AN. OPPONENT'S MANs .2 IF AN
INTERMEDIATE SQUARE CONTAINS AN OPPONENT'S MAN, AND 1
ANY SQUARE CAONTAINS A FRIENDLY. MANe IF TWG VALUES ARE
PESSIBLE, THE LBWER 1S TAKENe (IFROMH, JFREMV
8F THE PATHy ISTEPS 1S ALWAYS PBSITIVE.

IF

) 1S N8BT PART

.THE BASIC.METHOD IS Y8 STEP ALBNG THE PATH, LOOKING FOR

FIECESe . THE PRODUCT IBNARD(THBRIZ, IVRTCLA1)#1CBLBR 1S

MEGATIVE IF AN BPPONENT IS ON (IHORIZsIVRTCL)s ZER® IF THE

SGUARE IS EMPTY, AND POBSITIVE IF 1T IS OCCUPIED pY A
FRIENDLY MAN4
THe iv.ARmUS CASES FBR VALUES BF 24 3» AND 49

NUMBER e O
LPATH 2 1} .
Co 2 1 = 1,ISTEPS
IHBR1Z = IFROMK + [#IDITAH
IVRTCL = IFRBMy ¢ [#IDLTAY
JJF (1COLER«IBOARD(IHORIZ,) IVRTCLAL)). 12245
1 NUMBPP = NUMBPP + 4
LPLACE = |
CANTINUE
LPATH = &4
IF (NUMBPPw1) 53,4
3 LPATH = 3 ..
IF (LLPLACE +EQe ISTEPS) RETURN
4 LPATH = 2
5 RETURN
EnD

FUNCTION NCHECK ( JChs guVs JNUM) JCHEKA ) JCHEKS )
COMMBN /KSINP/ IDATA(8),1RBARD(8,8,2)
EQVIVALENCE (IDATA(2)21COLOR) S (IDATA(3)) IFROMH) ).
1. (IDATA(L)2 IFREMY) s (IDATA(S)s 1TOH),

) . (ICATA(6)e1TOV)

CIMENSIAN ISAVE(6) .

FUNCTION NCHECK RETURNS THE NUMRER OF TIMES A KING.OF
CELOR ICALBR WOULD BE IN CKECK WERE 1T 8N SQUARE

NUMGPP AND LPLACE ARE USED 1O DISTINGUISH

4
rc'. IF THE LCPP TERMINATES NBRMALLY, THERE ARE
C CHECKSs YHE RBARD ANC IDATA ARE RESET, AND
C IF THEPE WERE TWO CHECKS, STATEMENT 7 SETS
C EXITE THE SAME.WAYe IN EITHER CASE, !NpuT
C BHARD AND IDATA ARE RESTORED BEFBRE NCHECK

zERé 8R ONE .
NCHECK EX]TSe

JCHEKE_AND THEN

VALUES BF THE
RETURNS ¢

‘s Ce 61 s 226
I3 IDATACD) = ISAVE(!)
158ARD (JCHS JCVal) = ISAVE(1)
RETURN
7 JCHEKB 3 JCHEK
A T8 5
END ¢

SUERAUTINE KING(JKH» JKV)
. CAMMAN /KSINP/. IDATA(B),1BBARD (8, R22)
EQUIVALENCE (ICATA{2)2 ICELER)

c N

C THR SUBRZUTINE KING LBCATES THE KING BF PLAYER TCOLOR AND
C RETURNS THE SOUARE IN (J«HsJkVye THE KING [S REPPESENTED
C BN THE BOARD WITH THE SAME VALUE AS ICBLAR (I+Es, PLUS SR

C (JCHaJCVye "IF UNUM & 1, THE FUNCTION RETURNS AS S8ON AS

C THE FIRSY CHECK 1S FBUND WITK A 1 IN JCHEKA ALSP. IF
C.UNUM. 5.2, . THE SEARCH FOR CKECKS CONTINUES EVEN AFTER THE

C FIRSY 1S FBUNDs IN THIS CASEs ThE TYPES OF THE CHECKS ARE
kETUFNED IN JCKEKA AKD JCHEKR, ACCORDING T8 THE €6DT

s LANGaDIAGONAL, 3 s SKHORT=DIAGONAL, 4 = VERTICAL CHECK,

C MINUS ONE)e -
c S
£O § JKH = {8 g

DB 1 JKV » 148 , =l

IF (IBG;RD(JKH'JKV'il +EQe 1CBLOR) RETURN §

1 CONT INUE. &
RETURN e

END 3

c 3
FUNCTION NSIGN(T) =

¢ . =
€ FUNCTIEN NSIGN RETURNS THE SIGNATURE EF 1, WITH szeNAYURE§§
C.BF ZERM EQUAL T& ZERA, 5
c Q
NSIGN = 0 %

17 (1) 1,32 9

1 NSIGN = »% 2
RETURN o
2.N51GN = 1 k=

3 RETURN 2

END g

8
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PERIODIC CUBIC SPLINE |INTERPOLATION WI T&»_

EQUIDISTANT NODES
W. S. Ford
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FORTZONTAL CHACK, AND & » KNIGhT CHECK, BOTH VARIABLES
RETURNED ZEROEC IF THERE 1S N8 CHECK.

BASTC METHOD 1S TH PLACE A PSEUDA=PIECE 8N THE SQUARE
ER TESTs CHANGF THE CALOR BF THE PLAYER T8 MAVE, AND.

N ATYEMPY TO MOVE EVERY 6NF AF THE. SPPONENT!S MEN TO
SGUARE TN QUESTIANs SINCE SBME NF THE INPUT T8 LDIREC
IN TDATA) SBME PRESENT VALUES ARE SAVED [N ISAVEs ALSA,
FAN BN (JCH,JCV) IS SAVEDs THE PSEUDB2PIECE HAS VALLE.
EN WITH SIGN 1CBLBR

a1 1 = 2,6
- ISAVE(1) = ICAYA(])
ISAVE(L) = IBEARD(JCHIJCVIL)
180ARD{JCHL JCV) Ly, = 7#1CBLER
178 = JCH
“lrvdv s ycv
1CBLAR » =]CAL.OR
NCHECK & 0

_
C.IN THE LoAP, BPPANENTIS MEN_ ARE. SEARCHED FBRe. WMEN ONE IS

C FBUNG: LDIREC TESTS FOR A LEGAL MBVE.
C LEGAL AND JNUM.1S 1, A RETURN 1S EXFCUTEDe
C THE TYFE BF CHECK IS CALCYLATED.

IF THE MOyE IS
IF JNUM 1S 2,
THE BNLY HARD CASE [S

C THE CISTINCTION BETWEEN LBNG AND SHORT DIAGOMAL, CHECKSe

C THESE ARE HANCLED BY yTEST.

FINALLY, IF TWE NUMRER 8F

LC..CHECKS 1S TW8, THE LBOP 1S LEFT SUMMARILY SINCE A" KING MAY.
C BE IN CHECK AT MBSY TWICEe

Cft 4 IFRAMH = 1,8

0B 4 IFRCMV = 1,8 .
JHMAN 8 1CNLOREIDAARD (IFROMH, IFREMY, 1)
1F (JMAN oLE, C) GBTO &
IF (LDIREC(JMAN, JDUMMY) oNEo 1) GOTO 4
NCHECK = NCHECK o
1F (JNUM +EOy 2) GOTH 2
JCHEKA =
[ AR
TADFLH & TARS(ITAH«IFROMK)
JADELY = TARS(1TAVa1FREMY)
IF (LADFLM»IADELY ¢EGe 2) JCHEK « g
IF (IADELY +EQe Q! JCHEK = 5
1F (TABELH +EQe ) JCHEK = &
1F (IARFLH oNEe 1ADELV) GOBTO 3
JCHEK = 3
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Author’s note:

A simple algorithm is given for spline interpolation between
number of equi-distant nodes, when periodicity can be assumed; i.ez
given co-ordinate values y; at nodes xi, i = 1,2, ...n, with equai‘
spacing 4, a node xo is assumed such that x; = xo + ik, and yo = Yno
An interpolating function S(x) € C2[xo, x»] is then generated, this
function being cubic in each sub-interval [x¢-i1, x:], with the end
constraints S’(xo) = S"(xs) and S”(x0) = S”(xn). =

The approach differs considerably from that in the non-periodig
case (Spith, 1969), and the more general periodic cases (Hoskins}>
King and Andres, 1972; Hoskins and King, 1972), resulting in a
significantly simpler algorithm. It also possesses the property that
arbitrary accuracy can be achieved, with execution time approxi-
mately proportional to the number of correct digits required.

The key equations are derived from the basic theory of cubic
splines (Ahlberg, Nilson and Walsh, 1967). The first step involves
calculation of the second derivatives or ‘moments’ of the spline
function at the nodes. In the case of equi-distant nodes this involves
solution of the following set of equations:

®Aq 261128/22)

4 10 . 0 01 M D
1 41 0 0 0] |M: p2
01 4 0 0 0] |Ms ps3
000 410 : H
000 ...141 : :
1 00 ... 01 4] |M, Dn

where



M; = (S"(x))/6,i=1,2,...n
and
pi=yi1—-2yi+yin,i=12,...n-1
Do =pn=Ya-1—2ya+y1.
The inverse of the coefficient matrix is of the form:

oo o1 o2 ... 03 02 0
op O 01 ... 04 O3 0O2
o2 o &0 ... a's 054 053
o3 4 05 ... 0Op 01 2
og 3 04 ... 01 Op 1
o] o2 o3 ... 02 01 0o

and as n — oo, the values of the a; approach the limits
a;=(342)(312 -2, j=0,1,2,..

The periodic nature of the problem allows it to be expanded to this
infinite case with no loss of accuracy, and hence the solution becomes
effectively independent of n:

M; = aopi + ar(pri-1] + pri+1)) + ax(pi-21 + prive) + .. .,
i=12,...n

where the square brackets [...] indicate that the subscripts are
reduced modulo rto therange 0, 1, . . . n. The form of the expression
for pq allows this to be expressed:

Mg = coys + c1(yp-11 + yp+11) + ca(yp-21 + yp+2) + ..o
i=1,2...n. (1)
where
co = 2a1 — 2a0 =1 — 312
¢k = ax-1 — 2ax + ax+1 = (2 x 312 — 3)(31/2 — 2)k-1
k=1,23,....

The series converges rapidly and arbitrary accuracy can be achieved
by using sufficient terms. For greatest accuracy, terms are summed in
reverse order. Since successive coefficients alternate in sign and
decrease in magnitude by a factor of approximately 13.9 every two
terms, a fair estimate of the number of terms required is
2(1 + p — \p/8)), where p is the number of decimal digits required
to be correct in the computed values of the M.

From the function values and second derivatives at two adjacent
nodes, the calculation of the interpolating cubic function value at
any intervening point is straightforward. For a point x such that
Xi-1 < X < Xxi, the function can be reduced to the expression:

S) = S5(8) = 6{(6 — NOWM: — M;-1) + M; + 2Mi1) +
Gi—y-D}+yia, i=12,...n (2
where 8 = (x — xi-1)/h.
The first derivative of the interpolating function at point x is given
by:
hS'(x) = S3/(8) = (382 — 1)(M; — Mi-1) + (66 — 3)Mi-1 +
i —yi-1) )
The algorithm is presented as three procedures. The first uses
equation (1) to calculate the node moments for a given n and set of
»,i=1,2,...n. This procedure could be slightly simplified at the
expense of global storage by using a table of precalculated coef-
ficients, rather than calculating them on every call. The other two
(function) procedures use equations (2) and (3) respectively to
calculate the interpolating function value or its first derivative at any
intermediate point.
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procedure msolve (y, m, n, p);
value n, p; integer n, p; array y, m;

comment The co-ordinate values for nodes 1 to n are supplied in
elements 1 to n of array y[0: n). This procedure calculates the
moment values at nodes 0 to n in the corresponding elements of
array m[0: n]. The number of correct decimal digits required is
supplied as p;

real root3, factor, coeff, coeff 1;
integer i, k, kI, kh, kin, khn, nterms;
y[0] := y[n];

root3 := sqrt(3);

nterms ;=2 x (1 + p— (p + 8));
for i := 1 step 1 until n do m[i] := 0;
coeff 1 := 3/(3 + 2 x root3);

factor := —1/(2 + root3);

khn := nterms — (nterms + n) x n;
kin := n — khn;

for k := nterms — 2 step — 1 until 0 do
begin

coeff := coeff 1 x factor ! k;

khn := if khn = 0 then n — 1 else khn — 1;
kin := if kin = nthen 1 else kin + 1;

kl := kin; kh := khn;

for i := n step —1 until 1 do

begin .
mli] := mlil + coeff x (y[kl] + y[kh));
kl:=ifkl=0thenn — 1else kIl — 1;
kh := if kh = Othenn — 1 else kh — 1
end
end;
coeff := —2/(1 + root3);
for i := 1 step 1 until n do
mli] := mli] + coeff x ylil;
m[0] := m[n]
end msolve;
real procedure interp (del, i, y, m);
value del, i; real del; integer i; array y, m;
comment Returns function value at a point x, lying between nodes
i — 1 and i and defined by del = (
must previously have been invoked to generate the array m;
interp := del x ((del — 1) x (del x (m[i] — m[i — 1]) + ml[{]
+ 2 x mli — 1D + (i1 — y[i — 1D) + y[i — 1];
real procedure slope (del, i, y, m, h);
value del, i, h; real del, h; integer i; array y, m;
comment As for real procedure interp except returns slope o
Sfunction at point x. Node spacing h must be supplied;
slope := ((3 x del x del — 1) x (m[i] — m[i — 1]) + 3 x
Q2 x del — 1) x m[i — 11 + (y[i]1 — yli — 1])/k
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Note on Algorithm 78

COUNTING PREFERENTIAL VOTES (Vol. 16, No. 3)
Tran van Hoa
Faculty of Economics and Politics=
Monash University
Melbourne, Australia

dy 61 U0 1senB Aq /61 7.€7

1

¥20c

In addition to the points made by I. D. Hill and R. W. M.
Wedderburn regarding the function RANF used in the algorithm,
and F. Parker’s points about misprints in the November 1974 issue
(note incidentally that Parker’s point 4 is irrelevant, as he has been
misled by the printing layout: the ‘1’ of 148H . . . is a continuation
character and the Hollerith string has only 48 characters), this
algorithm has one very major drawback. It is wrong.

There are several mistaken assumptions in its coding.

First, it assumes that all candidates are somebody’s first choice.
Subroutine EXTR ignores zero elements in the input array, INP.
The consequence is that instead of eliminating candidates with no
votes before all others, candidates with low non-zero first preference
counts are eliminated and their lower preferences may be redistri-
buted to candidates who scored 0 initially. Second, the redistribution
of votes is incorrect. In the statements following that labelled 1153
the votes of the candidate being eliminated are transferred to the
candidate with lowest preference number on that ballot paper,
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whether or not the candidate being eliminated is the highest choice
remaining on that voting paper. This redistribution must be done
only if the candidate being eliminated is the leading preference on
that ballot paper and in that case his vote goes to the next preference,
if any. This means that the whole loop from 5199 to 1150 can be
simplified, as one has only to go through the votes once per candidate
to transfer the right number.

Third, the redistribution procedure is applied whether or not there
are alternative choices on the ballot paper. Subroutine EXTR has
to be modified to give JUMP an initial value of 0, which is returned
if no element of INP lies in the required range, as is possible when
looking at ballot papers after several candidates have been elimi-
nated. There is no compulsion to vote for the required number of
candidates or even the right number of vacancies. On exit from
EXTR it is then necessary to test the value of JUMP, in case it is 0.

Fourth, as a consequence of the last point, the absolute majority
criterion has to be modified on each cycle, to be one more than half
the votes still taking part.

It is perhaps worth pointing out that inspection of Tran van Hoa’s
original data already shows that his subroutine gives false counts.
When filling the first vacancy, the votes of candidate A are transferred
to candidate F after 6 counts. According to the preference matrix in

Table 1 votes 14, 15, and 20 did not vote for candidate F at all and
so their voters for other candidates cannot be transferred to him. His
final tally should only be 17 instead of 20. Similarly, on the second
vacancy counting, when A’s votes are transferred to E it is not
possible to transfer votes 14 and 20, so that E’s maximum vote in this
case would be 18. With a different random number generator and the
original data I found that candidates were elected in the order F, C,
D, A, with final totals of 17, 11, 11 and 20 respectively. This is
different from van Hoa’s claim of F, E, D, C and also from the
manual example of Table 2, which elects in the order A, D, C, B,
with 20, 11, 12 and 20 votes.

Perhaps I should add that I found out these things, as well as the
points about RANF (especially that it cycled—on unwanted values!)
and those noted by Parker and other points on efficiency, the hard
way. I tried using the subroutine to count votes in an election, with
11 candidates and 5 vacancies, before their remarks were published.
A rewritten version of the subroutine is being submitted separately.

P. A. Samet

Computer Centre
University College London
19 Gordon Street

London WCI1H 0AH

Algorithm supplement—Statement of Policy

A contribution to the Supplement may consist of an Algorithm, a
Note on a previous algorithm, or an item under the heading of
Correspondence.

Algorithms must be submitted in one of the standard programming
languages, namely ALGOL 60 (1), ALGOL 68 (2), FORTRAN (3),
COBOL (4).

Algorithms in ALGOL 60 or ALGOL 68 must be in form of self-
contained procedures. Algorithms in FORTRAN must be self-
contained sub-programs. Algorithms in COBOL must be self-
contained SUBROUTINEs with parameters or SECTIONs of the
PROCEDURE DIVISION and DATA DIVISION. Self-contained
means that the algorithm must not use any non-local identifiers
other than standard function names, or any COMMON areas.
Input/output will normally be through formal parameters, but where
standard input/output functions are provided in the language, these
are permitted.

The algorithm must be written for publication in the appropriate
reference language, and preceded by an appropriate Author’s Note.
It must be submitted in duplicate and be typewritten double-spaced.
Where material is to appear in bold-face it should be underlined in
black. Where the appropriate character does not exist on a type-
writer, it should be inserted neatly by hand in black and not be
replaced by a similar composite character (e.g. < should not be
inserted as <)

An algorithm must be accompanied by a driver program incor-
porating it, test data and test results - Moreover the tests must be
carefully explained on a separate sheet, and all test documentation
submitted in duplicate. Test documentation may be in a dialect of the
language applicable to a particular computer and have been pre-
pared on the editing equipment of that computer. It may be neces-
sary to ask for paper tape or card source decks in order to check the
test documentation independently, but this should not be sent in
the first instance.

The Author’s Note should include theory of the method, with
references, and also explain any tests used to verify the algorithm.

The algorithm which follows the Note should have an opening
comment section which briefly defines the parameters used.
Comments should be used wherever it is appropriate to clarify the
logic. The algorithm must be syntactically correct, produce the
results claimed and use computer time and space as efficiently as
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possible. Avoid constructions whose results may depend on th&
compiler used (e.g. ¥ := x + f(x) where f(b) is a function whick’
alters the value of ). Cases of failure should be clearly anticipated
by the use of appropriate label exits, and commented. Approximatg
numerical constants must be written as constants and given corredt
to 15 decimal digits, where appropriate.

Algorithms may be submitted which are translations of pubhshe@
material, but all conditions above must be met. The origina}
Author’s permission, where possible, must be obtained in writing’
and submitted to the Editor, along with the written permission of thU
copyright holder. Test documentation in such cases must include the
original algorithm tests.

Every effort is made to see that published algorithms are comp]etelg
reliable. In particular all algorithms are submitted to independeng.
referees and extensively checked, so that certifications are no%
requlred However Notes or Correspondence which point out:
defects in or suggest improvements to previously published a]gox%
ithms are welcomed. To help in preventing printing mistakes, galleg
proofs will be sent to authors where possible.

Whilst every effort is made to publish correct algorithms, neJ
liability is assumed by any contributor, the Editor or The Computm
Journal in connection therewith.

The copyright of all published algorithms remains with Tho
Computer Journal. Nevertheless the reproduction of algorithms 1s
explicitly permitted without charge provided that where the algora
ithm is used in another publication, reference is made to the autho%
and to The Computer Journal.

In the event of the formation of a National Algorithm Library, all
algorithms which have appeared in the Computer Journal will be
made available to this Library.

0 ]S
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