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A L G O R I T H M S 

THE SElLB SYSTfM IS FAST lNOUGH TO ALLOW SMALL-SCALE 

COMPUTATIONAL EXPERIMENTS ANO A MEDiuM-SCAL[ DtBUGGING EFFORT. 

PART OF OUR WORK CAN THEkEFORE bE DEVOlED TG THE ACCUMULATICN GF 

A LIBRARY OF INTERESTING DEBUGGED SETLB ALGG~ITHMS. ThESE wlLL bE 

USEFUL BOTH AS PRCTOTYPES FOR THE DEVEL □ P~ENl OF EFFICIENT VERSlCNS, 

AND IN TEACHING. CERTAIN ALGORITHM~, WHICH OF COURSE GESERvE 

PRIORITY, WILL SERVE AS PROTOTYPES FOR PARTS OF FuTU~E VEKSluNS OF 

THE SETL SYSTEM. 

Il IS NOT TO BE A~TIC!PATED THAT THE Fl~ST UEVtlOPED VfkSlGN 

OF AN ALGORITHM WILL OFTEN BE lTS PEKMANENl vSEST FDRMv. THE bE~T 

VERSION OF AN ALGORITHM IS THAT lN WrlICH ITS cSSEN11AL STKUC1URt IS 

PORT~AYiD MOST SIMPLY, ANG IN ~HICH PO~SIBLE 01RfCTIONS OF 1MP8RTAN1 

GENERALISATION APPEAR MOST PLAlNLr. TC ACrlliVE SUCrl VERSION~ Wlll 

~EQUIR~ A CONTINUING MANY-PERSCN t~FU~T OF REST,TEMENT, LIKE THE 

SOCIAL P~OCfSS UF vPGLISrlINGv ~HICH YI~LD~ RcFlNtD VERSIONS UF 

MATHEMATICAL PRQOFS. 

THE PRESENT NE~~L~TTE~ ATTtMPTS TG ~cT lrlt STA~E FO~ TrlE 

DEVELOPMENT OF 4 L!BHA~Y Jf ALGG~ITrlM~ sr GlVl~G, IN A FlRST VtR­

SIGN, A~ INDfX OF IHE ALGLl~1TH~lC ARtA~ LIKELY TO tii uF lMPG~TA~Ct 

TO LS. 
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AREA I. ALGEBRAIC AND ARlTHMETlC ALGORlTHM5. 

MULTIPRECISlON ARITHMETIC 

RATIONAL ARITHiETIC, ARITHMETIC IN A~BITRA~Y NUMBER FIELDS 

PDL)NOMIALS OVER k~dITkARY NGMBER FIELDS 

SYMBOLIC MANIPULATION OF ELEMENTARY FUNCTIONS 

SYMBOLIC Dl~FERENTIATlON 

SYMBOLIC INTEGRATION 

CALCULATING REIMANN SURFACES CF ELEMENTARY FUNCTIONS 

CALCULATING INVARIANTS OF ALGEBk~lC NUMBEk FIELDS 

CALCULATION OF GALOIS GROUPS 

POLYNOMIAL MANIPULATION 

POLYNOMIAL FACTORISATION 

POLYNOMIALS lN S~VE~AL VARIAbLES, SY~TEMS GF PJLYNOMIAL 
EQUATIONS 

Rf SOLVENTS 

GROUP OPERATIONS 

VARIOUS b~OUP-TH~LR£llCAL CUNSlRUCTlUNS 

FACTOR GROUPS, EXTENSION, Ell. 

GROUP REPRES~NTATl~NS 

ISOMOPPHlSMS 
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COMBINATORlAL CONSTRUCTIO~S fOR GROUPS 

MANIPULATION OF GROUPS DESCRIBED bY GENERATGRS AND kELATibNS 
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AREA II. COMBINATORIAL ALGORITHMS. 

GRAPHS 

ISOMORPHISM, INVARIANTS Of GRAPHS AND SUBGRAPHS, CHKOMATIC 
NUMBER, PLANARITY OF GRAPHS 

DlTECTl □ N AND GtNEkATIQN OF SUBGRAPHS WITH GIVEN PROPcRlltS 

MINIMUM SPAN~ING TREE, SHORTEST PATHS, MIN~MUM C~T, 
CYCLE-~REAKING, CLIQuES 

HAMILTONIAN CIRCUTS, MAXI~UM CUT 

MATCHING IN GRAPHS, NET~ORK FLO~S 

COVERING BY SUBGRAPHS - ARC COVfR, NODE COVER, CLIQUE CGVtK 

DECOMPOSITIONS OF PARTIALLY ORDtKED SETS 

GENERATION OF RANDOM GRAPHS, TREES, ANO OTHER COMbINATOklAL 
OBJECTS 

3 - DIMENSIONAL MATCHING 

TABLE COMPRESSION 

ADVANTAGEOUS REPRESENTATIONS FOR BINARY AND MULTl-PARAMiTE~ 
RELATIONSHIPS 

ARRANGEMENTS GF OBJECTS FG~ AGVANTAGEOUS ADJACENCIES 

DECOMPOSITIL~ INTO AuVANTAGEOUSLY ARRA~GABLE SuASETS 

INTERACTIVE TAtiLE-COMPRESSION SCHlMES 

GENERATION OF ~AGIC SOUAKES, LATIN S~UARfS, ANO SIMlLAR 
COMbINATORIAL ObJECTS 

GENEKATION OF FINITE GEOMETRIE5 

KNOTS AND LINKAGES 



CALCULATION OF KNGT AND LINKAGE INVARIANTS 

ISOMORPHISM OF KNOTS AND LINKAGES 

GENERATION OF CLASSES OF KNOTS ANU LINKAGES 

COMBINATORIAL TOPOLOGY 

REPRESENTATION AND MANIPULATION Of MULTID1MLNSIONAL 
COMBINATORIAL OBJtCTS 
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CALCULATION OF TOPOLUGICAL AND OTHER !~VARIANTS 

CALCULATING ISOMORPHISM/NON-lSUMORPHlSM OF COMBINATORIAL 
OBJECTS 

SYSTE~ATIC GENERATl □ N Of ~ULT1D1MENIS10NAL COM6INATORIAL 
OoJECTS 

LINEAR PROGRAMMING ALGORITHMS ~ITH COMBINATORIAL IMPLICATIONS 

INTEGER PROGRAMMING ALGuRITHMS 

SORTING AND SEARCHING 

STATISTICALLY ADVANTAGEOUS SORTS 

SORTS OPTIMAL FROM VARIGGS POINTS □~ Vl~w 

SORTING AND StARCHlNG USI~G HIERARCHlCALLY OkGANlStD MtMGRltS 

TAPE SORTING 

SPECIAL DATA STRUCTURES vSEfLL FJR SORTING 

BiLANCEl: TRE.ES 

HASH TAtLE ALGOKITHMS 

Sf::ARCrlH,G FOR SIMILA!< k'-ITHE:i< lHAN tXACTLY MATCH!i-~G 
08Jf:CTS 

BRANCH AND BOUND ALGJRITrlMS, bACKlRACKlNG ALGORITHMS 
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AREA Ill. LiNGUAGES - SYNTAX A~~ FRONT-END PROCESSiiG GENE~ALLY. 

PARSING 

GRAMMAR TRANSFORMATION ANO GRAMMAR ANALYSIS 

ANALYSIS OF FINITE-STATE AUTOMATA 

INTERACTIVE GRAMMAR-ANLLYSIS SCHErEs 

METALANGUAGE AND COMPILEk WRITING SYSTEMS 

OPTIMISATION OF PARSE-ktLATED rKOCtSSES 

PARSE-TABLE COMPRESSION 

DIAGNOSTIC GENERAlION TECHNIQUES - ERROR RECOVERY A~O C □ RK~CTION 

PARSING TECHNIQUES FOR CuMPLtX AND NATURAL LANGUAGE GPAM~AKS 

PARSING TECHNIQUfS FOR MULTIDIMtNSlGNAL OBJECTS 

LEXICAL-SCAN METACOMPILEKS 

SCAN-RELATED UTILITIES 

CROSS kEFERE~CE GfNERAflON 

DETECTilN OF SUSPICIOUS ANG ~ISSPELLEC VA~lABLES 

MACRilPROCESSOR ALGORITHMS 

CGNDITIONAL EXPANSIUN ALGORITHMS 

SYNTAX MACRO SCH~MES 



NAMESCOPING ALGORITHMS 

DECLARATION ANALYSIS 

DECLARATION CONSISTENCY CHECKING 

ALGORITHMS FOR THE DIAGNOSIS OF SYNTAX ERRORS 

PROGRAM ER~OR-CORRECTION ALGORITHMS 
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AREA IV, LANGUAGtS - StMANTIC O[FlNITIDN. 

LANGUAGE INTERPRETER ALGORITHMS 

INTERPRETERS REALISING UNUSUAL CUNTROL ST~UCTURES 

SIMULATION LANGUAGE INTERPRETtRS 

INTERPRETERS FOR PARALLEL LANGUAGE~ 

DATA STkUCTUkES FOR DIFFERENTIAL kEALISATIDNS OF 
NONDETERMlNISTlC LANGUAGES 
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LANGUAGES PROVIDING PKOTEClIGN AND ALLOCATION FEATURES 

INTERPRETERS FOR COMPLETELY PAPALL~L MODELS □ F COMP0TATIGN 



9-

AREA V, LANGUAGES - OPTIMISATION, 

PREFLO~ ANALYSIS - DETECTION OF POINTER AND SuBROUllNE VALUE RANGES 

CALL-PATTERN ANALYSIS 

FLOW ANALYSIS 

VARIABLE-USt ANALYSIS, USE-DEFINITION CHAINING 

CODE MQTION, OP~RATOR STRENGTH REDUCTION, CGMPRESSIDN OF 
OPTIMISATION-RELATED DtTA 

OTHER OPTIMISATIONS OF CODE-MOTION, coo~-DUPLICATION, 
AND CODE SlMPLIFICATiuN TYPE 

ALGORITHMS FOR THE DISCOVERY OF IMPLICIT PARALLELIS~ 

RECURSION REMOVAL 

ANALYSIS OF VARIABLE TYPES AND VALUt RAN(ES 

ANALYSIS OF OPERATION-TO-VALuE APPLICATICN PATTERNS 

OPTIMAL CODE GENERATION 0S!NG GLObAL-ANALYSIS DERIVED INFO~MAT10N 

ORGANISATIO~ OF SP~CIAL CASI~~ 

MACHINE-RELATED SPECIAL CA~ES 

ALGORITHMS RELATED TO TH~ SETL DATA STRATEGY iLABORlTlON LANGUAGE 

DATA-RtPRESENTATIGN TRACING 
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QµTA-STRUCTURE AND COOt ~cOUtNCt CHO!Ct ALGORITHMS 

DETECTION OF OPERATION PATTERNS FGR LOCAL OPTlMISATION 



AREA VI. LA~GUAGES - SPECIAL APPLICATIONS. 

STRUCTURE OF COMPLEX GkAPHlCS PACKAGES 

REPRESENTATION AND MANIPUTATlON GF GRAPHIC OBJECTS 

GRAPHIC OPERATIONS 

THREE-DIMENSIONAL GRAPrlIC OBJECTS 

PERSPECTIVE VIEW GENERATORS 

HIDDEN-LINE ELIMINATION ALGORITHMS 

DATA-BASE SYSTEM ALGORITHMS 

SEARCH OPTIMISATICN 

INDEX GENERATION AND CONTROL 

MAPPING STRUCTURES FO~ DATA INDfPENDENCE 

REFERE~CE-DETEKMINATION ALGLKlTHMS 

USEfUL OPERATION SUBLIBRARIES FCk: 

STRING MANIPULATION 

VtCTOR MANIPULATION 

OTHER SIGNIFICANT FAMILIES OF TRANSFORMATIONS 
(COM&lNATOkIAL CALCULI, ETC.) 
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AREA VII. OPERATING SYST~MS, 

JOB SCHEDULlNG AND CONT~DL 

JOB CONTROL LANGUAGE ANiLYSER 

JOB-STEP CONTROLLER, REACTION TU JOB-STEP ERRO~S 

JCB TERMI~ATIGN, CLtANUP 

BATCH SCHEDULING 

PRIORITY SCHEDULING, ulHER SCHEDULING SCHEMES 

SWAPPING AND RESIDENCE L~VEL CONTROL 

SPACE ALLOCATlON ALGORITHMS 

REACTION TO RESIDENCE-LEVEL KEQuESTS 

PROCESS INITIATION RULES AND PROCEDUkES 

INTER-PROCESS COMfUNICATIO~ MECHANISMS 

PROCESS SUSPEND, ~AKEUP, AND ABORT 

INTERRUPT TRANSMISSION AND MANAGEMENT 

PRGCESS-CONDITIUN GtNt~ATED INTERRUPTS 

PROCESS COORDINATION 

SYSTEM SELF-PROTECTION SCHEME5 

RATIONING OF CRITICAL SYSTtM KtSGUkCES 
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ADMINISTRATION OF PRIVILEGE LEV~L5 ANO PROC~SS CAPAB1LIT1E5 

ADMINISTRATION OF TRAPS ON PRlVlLEGE OR ACCESS REQUfSTS 

PRIVILEGED TERMINAL ADMINISTRATION 

SUBALLOCATION RULES AND PROCEDURES 

PROCESS ABORT CLEANUP PROCEDURES 

AUTOMATIC ANO PERIODIC MESSAGE POSTING 

PROCESS BATCHING 

TABLE-CONSISTENCY CHECKING 

TABLE RECJVERY AFTE~ CRASH 

DEVICE CONTROL 

DEVICE-ERROR RECOVERY PRGCEDURES 

DFVICE ACCESS-PATH CHOICE 

REACTION TO DEVICE-DOWN, DEVICE-UP,ANO DEvlCt-ADDED CONOlllONS 

LIGHT-PEN TRACKING 

CHARACTER REC □ NGNITlON FOR OPTICAL ~EADEK~ 

I/O CONTROL AND BUFFERING 

PHYSICAL DATA CONTRJL AND ERROR HANO~ING 

BUFFER CONTRCL PRQCEO~ktS, BUFF~R-AHtAD MECHAN1SM5 

AUTOMATIC DATA-STAGlNG PROCEGURES 

FILE AND RECORD PLSITIONING FUR A~VANTAGEOUS ACC~S5 AND SrlARAH!LlTY 



FILE RECOvERY AFTER STORAGE-DEvICE DOwN 

BAD-SPOT-LIST TREATMENT 

DISMOUNTABLE FILES 

VERIFICATION OF ACCEPTABILITY 

REMOTE COMMUNICATION 

COMMUNICATIONS EKROR RECOVERY 

POLLING SCHEMES 

OUTPUT ROUTING TO REMOTE SITES 

COMMUNICATIONS PATH CHOICE - COMMUNICATluNS ROUTING 

FILE LIBRARIAN SERVICES 

Fll~ OPENING ANu CLOSING 
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SUBLIBRARY ADMINISTRATION: fILE NAME QUALIFICATION SCHEMES 

LIBRARY UPDATE PROCEDURES 

CATALOG MAINTAINANCt, CATALOG StARCH PROCEDuRE5 

TEXT FILE MAINTAINANCE, HISTORY K~EPING, CORRECTION 

BATCH AND INTERACTIVE TEXT ECITING 

TEXT GROUPING, TEXT-ORIENTED MACRQPR □ CESSING 

MULTIPLE CYCLE (MULTIPLE GENERATILN) FILE SCHEMES 

FILE REORGANISATION 

LINK-EDITOR SERVICES 

SUBROUTINE LIBRARY SEARCH PROCEDURES 

ACCOUNTING ALGORITHMS 



POSTING TO ACCOUNT-TABLES 

FILE MAINTAINANCE CHARGES 

FILE ACCESS bOOKEEPING 

DAYLOG MAINTAINANCE, DAYLOG SUMMARY AND DUMPING 

RESOURCES-EXHAUSTED PROCEDURES 

ADDITIQN OF RESOURCES TO ACCOUNTS 

ACCOUNTING SUMMARY PREPARATION 

INPUT AND TRANSACTION JOURNALING PROCEDURES 

ERROR-LOGGING 

SYSTEM STATuS REPORTING 

STATUS-INFORMATION COLLECTION 
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AREA VIII. ARTIFICIAL INTELLIGENCE. 

HEURISTIC SEARCH 

GOAL GENERATION, GOAL-TREE PRUNING 

MAZE SEARCHING IN PARALLEL 

GAME-PLAYING 

RtPRESENTATICN OF BOARD SITUATIONS 

DIFFERENTIAL UPDATE 
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GENERATION OF MOVES POSESSING HIGH LIKEIHOOC Of ADVANTAGE 

STORAGE AND ACCESS OF vBOOK KNOwLEDGEv IN ADVANTAGEOUS LAYOUT 

HEURISTIC SEARCH FOR SPECIAL OR OPTIMAL COMBINlTORIAL 
STRUCTURES 

PRECONDITIONING OF STRUCTURES FOR REPEATED SEARCH 

QUESTION-ANSWERING AND THEOREM PROVING 

RESOLUTION-ORIENTED THEOREM PROVING 

MODEL-GUIDED THEOREM PROVING 

INTERACTIVE THEOREM PROVERS 

PROVERS AND PROOF-CHECKERS FOR PROGRAM CORRECT~ESS 

USE OF THEOREM PROVERS AS OBJECT-BUILuERS AND 
QUESTION-ANSwERERS 

FACT-BASE REPRESENTATION, SEMANTIC INfORM~TION STkUCTURES 

EFFICIENT DEDUCTION IN PRESENCE OF A LARGi ~ACT-~AS~ 

RtPRESE~TATION OF RELATIC~SH1PS IN MODEL~ OF SUdJECT 
DOMAINS 

MAINTAINANCE AND INTERAClIVE IMPRuVEMENT OF A FACT-SASE 

GENERATION OF REQUESTS FOR HINTS 



GENERATION OF NATURAL-LANGUAGE RE~UESTS, iATURAL LANGUAGE 
RESPONSES 

NATURAL LANGUAGE ANALYSIS 

NATURAL LANGUAGE PARSERS 

SEMANTIC RESOLUTION OF AMBIGUITIES 

NATURAL LANGUAGE TRANSLATION PROCEDURES 

LEARNING 

SAMPLE DISCRIMINATION 

DEFINITION OF COMPOUND DISCRIMINATORS AND SIGNIFICANT PAlTEkNS 

MULTIPLE-LEVEL LEARNING 

LEARNING OF PROGRAMS ANO PROCEDURES 

PATTERN RECOGNITION 

REPRESENTATION AND DETECTION OF LOGICAL PATTER~S 

GESTALT ASSEMBLY FROM LOCAL tLEMENTS 

FEATURE EXTRACTION FROM TWO-DIMENSIONAL PATTERNS 

TOPOLGICAL FEATURES 

RECONSTRUCTION OF THREE-DIMENSIONAL OBJECTS 
FROM TwD-DIMENSlONAL GRAPHIC REPRtSfNTATIONS 

FEATURES OF AUDIO PATTERNS 

SIMILARITY MEASUREMENT 

FORMAL ANALcGIES bETWEEN LOGICAL PATTER~S 

AUDIO INPUT DECOOING 

USE OF CONTEXT TO ELIMINATE AMBIGUITY 

STATISTICAL PROPERTIES OF NATURAL ANG SPOK~N LANGUAGt 
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AREA IX. ALGORITHMS RELATED TO NUMERICAL CALCULATIONS. 

NUMERICAL ALGORITHMS OF INTERESTING COMBINATORIAL SlRUCTURE 

FAST MATRIX PROCEDURES 

FAST FOURIER TRANSFORM 

MATRIX DECOMPJSITION AND PRECONDITlONING 

SPARSE MATRICES 

LINEAR PROGRAMMING 

INTEGER PROGRAMMING 

REDUCTION OF UTHER PROBLEMS Tu LINEAR AND INTEGER PROGRAMMING 
PROBLEMS 

ERROR CORRECTION 

COMBINATORIAL STRUCTURES LSEFUL FOR ERROR CORRECTION 

SECUENTIAL DECODING 
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