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P L AN F OR A L IBRARKRY L F A L GORITHMS

THE SETLB SYSTeM IS FAST ENUOUGH TO ALLOwW SMALL=-SCALE
COMPUTATIONAL EXPERIMENTS AND A MEDIUM-SCALE DEBUGGING EFFORT.
PART OF DUR WORK CAN THEREFORE BE DEVOTED TC THE ACCUMULATICN GF
A LIBRARY OF INTERESTING OUEBUGGEL SETLE ALGURITHMS. THESE will BE
USEFUL BOTH AS PRUTOTYPES FOR THE DEVELOPMENT OF EFFICIENT VERSICONS,
AND IN TEACHING. CERTAIN ALGGRITHMS, WHICH OF COURSE LESERVE
PRIORITY, WILL SEkVE AS PROTOTYPES FGR PARTS OF FUTURE VERSIUNS OF
THE SETL SYSTEM.

IT IS NOT TO BE ANTICIPATED THAT THt FIKST DEVELGPED VERSIGN
OF AN ALGORITHM WILL OFTEN BE 1TS PERMANENT vBEST FURMv. THE bBEST
VERSION DF AN ALGORITHM IS THAT IN WAICH ITS ©SSENTLAL STRUCTURE IS
PORTRAYED MUST SIMPLY, AND IN wHICH PODSIBLElblRECTIﬂNS OF IMPUKTANT
GENERALISATION APPEAR MOST PLAINLY., TC aCHIeVE SuCHd VERSIONS wlil
REQUIRE & CONTINUING MANY-PERSCN EFFUKT CF KESTATEMENT, LIKE Tne
SGCIAL PROCESS OF vPOLISHINGY WHICH YIELDS ReFINED VERSIONS OF
MATHEMATICAL PRDOFS.

THE PRESENT NEWSLeTTER aTTEMPTS TU SeT Tdk STAGE FOF THE
DEVELOPMENT GF A LIBrakY O3r ALGGRITHMY 8Y GIVINGs IN A FIRST Vik-
SIGNy, AN INDEX CF THE ALGURITHMIC AREAS LIKELY TO sc F 1A4PURTAMCE

TO LS.



AREA TI. ALGEBRAIC AND ARITHMETIC ALGGRiTHMS.

——— - ——— - ——————— . —— (o . S —— ] . ——————————

MULTIPRECISION ARITHMETIC
RATIONAL ARITHMETIC, ARITHMETIC IN ARBITRARY NUMBEeR FIELDS
POLYNOMIALS OVER AKSITRARY NUMBER FIELDS

SYMBOLIC MANIPULATION GF ELEMENTARY FUNCTIONS

SYMBOLIC DIFFERENTIATION

SYMBOLIC INTEGRATION

CALCULATING REIMANN SURFACES CF ELEMENTARY FuUNCTIONS
CALCULATING INVARIANTS OF ALGEBKAIC NUMBEK FIicLDS
CALCULATION QOF GALOIS GRUUPS

POLYNOMIAL MANIPULATICN
POLYNOMIAL FACTUORISATION

POLYNOMIALS IN SEVERAL VARIAELES, SYSTEMS UF PILYNOMI
EQUATIUNS

RESOLVENTS

GEKOUP CPERATIONS
VARIQOUS GROUP-THcURETICAL CUNSTRUCTIUNS
FACTUOR GKOUPSs, EXTENSLIONs ETC.
GROUP REPRESENTATIUNS

ISOMORPPHISHMS

AL



CCMBINATORIAL CONSTRUCTIGNS FOK GROUPS

MANIPULATION OF GROUPS DESCRIBED BY GENERATGRS AND RELATIONS



AREA Il. COMBINATOKRIAL ALGGRITHHMS.

——— —— ———— ———— — —————— — —————

GRAPHS

ISOMGRPHISM, INVARIANTS OF GRAPHS AND SUBGRAPHSs CHKOMATIC
NUMBERs PLANARITY OF GRAPHS

DETECTION AND GENERATION CF SUBGRAPHS WITH GLVEN PRUPER11ES

MINIMUM SPANNING TREEs, SHURTEST PATHS, MINUMUM CUT,
CYCLE-BREAKING, CLIQUES

HAMILTONIAN CIRCUTS, MAXINMUM CUT

MATCHING IN GRAPHS, NETWURK FLOWS

COVERING BY SUBGRAPHS - ARC COVER, NGDE COVER, CLIQUE COVEK
DECOMPOSITIONS OF PARTIALLY OURDERED SETS

GENERATION OF RANDOM GRAPHSs TREESs AND OTHER COMBINATORIAL
OBJECTS

3 - DIMENSIONAL MATCHING

TABLE COMPRESSION

ADVANTAGEQUS REPRESENTATIUNS FOR BINARY AND MUL TI-PARAMcTEKR
RELATIGNSHIPS

AKRANGEMENTS GF OBJECTS FCk ALVANTAGEOUS ADJACENCIES
DECOMPOSITIUN INTO ADVANTAGECUSLY AKRANGABLE SUBRSETS
INTERACTIVE TABLE-CUOMPRESSION SCHEMES
GENERATION OF MAGIC SQUARES, LATIN SCGUARES, AND SIMILILAR
COMBINATORIAL OEJECTS

GENERATION CGF FINITE GEOMETRIES

KNOTS AND LINKAGES



CALCULATION COF KNGT AND LINKAGE INVARIANTS
ISOMORPHISM OF KNGTS AND LINKAGES

GENERATION OF CLASSES OF KNOTS AND LINKAGES

COMBINATORIAL TOPOLOGY

REPRESENTATION ANC MANIPULATION OF MULTIDIMENSIONAL
CCMBINATORIAL 0OBJECTS

CALCULATICN GF TOPOLUGICAL AND OTHER INVARIANTS

CALCULATING ISUOMORPHISM/NGN-1SUMOKPHISM OF COMBINATORIAL
DBJECTS

SYSTEMATIC GENERATIIN OF MULTIDIMENISIONAL COMEBINATCRIAL
OBJECTS
LINEAR PROGRAMMING ALGCRITHMS WITH COUMBINATCGRIAL IMPLICATIONS

INTEGER PROGRAMMING ALGURITHMS

SCRTING AND SEARCHING

STATISTICALLY ADVANTAGEQUS SORTS

SORTS CPTIMAL FROM VARIGUS PUINTS OF VIGtw

SGRTING AND SEARCHING USING HIERARCHICALLY ORGANISeD MEMOKIES
TAPE SORTING

SPECIAL DATA STRUCTURES ULSEFULL FJR SGRTING
BALANCED TREES
HaSH TAELE ALGGRITHMS

SEARCHING FUK SIMILAK kaTHER THAN EXACTLY MATCHING
OBJECTS

BRANCH AND EOQUND ALGORITAMS, BACKTRACKING ALGUORITHNMS



AREA T1l. LANGUAGES - SYNTAX AND FRUNT-END PROCESSING GENERALLY.
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PARSING

GRAMMAR TRANSFORMATION AND GRAMMAR ANALYSIS

ANALYSIS OF FINITE-STATE AUTGMATA

INTERACTIVE GRAMMAR-ANALLYSIS SCHEMES

METALANGUAGE AND COMPILEK WRITING SYSTEMS

OPTIMISATION OF PARSE-KELATED FROCESSES

PARSE-TABLE COMPRESSICN

DIAGNCGSTIC GENERATICON TECHWIQUES - ERROR RECOVERY AND CORRECTION

PARSING TECHNIQUES FUR CuMPLEX AND NATURAL LANGUAGE GRAMMARS

PARSING TECHNIQUES FGR MULTIDIMENSICONAL OUBJECTS

LEXICAL-SCAN METACOMPILEKS

SCAN-RELATED UTILITIES
CkOSS REFEKENCE GENERATION

DETECTIUN OF SUSPICIOUS anhNL MISSPELLECD VAR IABLES

MACKJPROCESSOR ALGORITHMS
CONDITIGNAL EXPANSIUN ALGORITHMS

SYNTAX MACRC SCHEMES




NAMESCOPING ALGORITHMS

DECLARATIOCN ANALYSIS

DECLARATION CONSISTENCY CHECKING

ALGORITHMS FOR THE DIAGNOSIS OF SYNTAX ERKORS

PROGRAM ERRCR-CURRECTION ALGURITHMS



AREA IV.e LANGUAGES - SEMANTIC DEFINITION.

. ———— — — ———— —— i ————— — — —— —— ——— - -

LANGUAGE INTERPRETER ALGORITHMS

INTERPRETERS REALISING UNUSUAL CUNTROL STRUCTURES
STMULATIGON LANGUAGE INTERPRETERS
INTERPRETERS FOR PARALLEL LANGUAGES

DATA STKUCTUKES FGR DIFFEKENTIAL KEALISATIONS OF
NONDETERMINISTIC LANGUAGES

LANGUAGES PROVIDING PROTECTION AND ALLGCATICON FEATURES

INTERPKETERS FOR COMPLETELY PARALLEL MODELS OF COGMPUTATICN



AREA V. LANGUAGES - OPTIMISATICN.

PREFLOW ANALYSIS - DETECTIUON OF POUINTER AND SUBROUTINE VALUE KANGES

CALL-PATTERN ANALYSIS

FLOW ANALYSIS

VARIABLE-USE ANALYSISs USE-DEFINITION CHAINING

CGDE MCTION, OPERATCR STRENGTH REDUCTIUNs COMPRESSION OF

OPTIMISATION-RELATED DeTA

OTHER OPTIMISATIONS OF CODE-MOTION, CODE-DUPLICATION,

AND CODE SIMPLIFICATION TYPE

ALGORITHMS FOR THE DISCOVERY OF IMPLICIT PARALLELISHM

RECURSION REMOVAL

ANALYSIS OF VARIABLE TYPES AND VALUE RANCES

ANALYSIS OF OPERATIGN-TO-VALUE APPLICATICN PATTERNS

CPTIMAL CODE GENERATIGN USING GLOBAL-ANALYSIS DERIVED INFORMATILON

ORGANISATION OF SPeCIAL CASING

MACHINE-RELATED SPECIAL CASES

ALGORITHMS RELATEL TO THt SETL UATA STRATEGY cLABORATIUN LANGUAGE

DATA-REPRESENTATIGN TRACING



DATA-STRUCTURE AND CODt SEQUENCE CHOICE ALGORITHMS

DETECTION OF OPERATION PATTERNS FCR LUCAL OPTIMISATION
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ARKEA VI. LANGUAGES = SPECIAL APPLICATIONS.

STRUCTURE OF COMPLEX GKAPHICS PACKAGES
REPRESENTATIGN AND MANIPUTATION OF GRAPHIC OBJECTS
GRAPHIC OPERATIONS
THREE-DIMENSIONAL GRAPHIC CBJECTS
PERSPECTIVE VIEW GENERATORS

HIDDEN-LINE ELIMINATION ALGOKITHMS

DATA-BASE SYSTEM ALGORITHMS
SEARCH OPTIMISATICN
INDEX GENERATION AND CONTROL
MAPPING STRUCTURES FOR DATA INDEPENDENCE

REFERENCE-DETERMINATION ALGURITHMS

USEFUL OPERATION SUBLIERARIES FCk:
STRING MANIPULATION
VECTOR MANIPULATION

OTHER SIGNIFICANT FAMILIES OF TRANSFORMATIONS
(COMBINATORTIAL CaLCULIs ETC.)
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AREA VII. OPERATING SYSTEMS.

JOB SCHEDULING AND CONTROL
JOB CONTROL LANGUAGE ANALYSEK
JOB-STEP CONTROLLER, REACTION TO JOB-STEP ERRORS

JOB TERMINATIGN, CLEANUP
BATCH SCHEDULING
PRIORITY SCHEDULING, OUTHER SCHEDULING SCHEMES

SWAPPING AND RESIDENCE LEVEL CONTRGL
SPACE ALLOCATION ALGORITHMS

REACTIGN TO RESIDENCE-LEVEL KEQUESTS
PROCESS INITIATION RULES AND PRGCEDURES
INTER-FROCESS COMMUNICATION MECHANISMS
PROCESS SUSPENDs WAKEUPs AND ABORT

INTERRUPT TRANSMISSION AND MANAGEMENT

PRUCESS—-CONDITION GeNERATED INTERRUPTS
PROCESS COORDINATICN

SYSTEM SELF-PROTECTION SCHEMES

RATIONING OF CRITICAL SYSTEM RESGUKRCES
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ADMINISTRATION OF PRIVILEGE LEVELS AND PROCESS CAPABILITIES

ADMINISTRATICN OF TRAPS ON PRIVILEGE OR ACCESS REQUESTS
PRIVILEGED TERMINAL ADMINISTRATION
SUBALLDCAfION RQLES AND PROCEDURES
PROCESS ABORT CLEANUP PRGCEDURES
AUTOMATIC AND PERIUGDIC MESSAGE POSTING

PROCESS BATCHING

TABLE-CONSISTENCY CHECKING

TABLE KECOVERY AFTER CRASH

DEVICE CONTEOL
DEVICE-ERROK RECOVERY PRGCEDURES
DEVICE ACCESS-PATH CHOICE
REACTION TO DEVICE-DOWNs DEVICE-UPsAND DEVICt-ADDED CONDITIONS
LIGHT-PEN TRACKING

CHARACTER RECONGNITION FOR OPTICAL KEADERS

I/0 CONTROL AND BUFFERING
PHYSICAL DATA CONTRIL AND EKROR HANDLING
BUFFER CONTRGL PROCEDURESs BUFFcR-AHEAD MECHANISMS

AUTOMATIC DATA-STAGING PROCEDURES

FILE AND RECORD PUSITIONING FOk ALVANTAGEOUS ACCESS AND SHARABLLILTY
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FILE RECOVERY AFTER STUORAGE-DEVICE DUWN
BAD-SPOT-LIST TREATMENT

DISMOUNTABLE FILES

VERIFICATION OF ACCEPTABILITY

REMOTE COMMUNICATION
COMMUNICATIONS ERRUR RECOUVERY
PCLLING SCHEMES

QUTPUT ROUTING TO REMOTE SITES
COMMUNICATICNS PATH CHOICE - CUMMUNICATIONS ROUTING

FILE LIBRARIAN SERVICES

FILE OPENING AND CLGSING

SUBLIBRARY ADMINISTRATION: FILE NAME QUALIFICATION SCHEMES

LIBRARY UPDATE PROCEDURES
CATALOG MAINTAINANCEs CATALGG SEARCH PROCEDURES
TEXT FILE MAINTAINANCE, HISTGRY KEEPINGs CURRECTIOGON
BATCH AND INTERACTIVE TEXT ECITING
TEXT GRCGUPING, TEXT-CGRIENTED MACRCPROCESSING
MULTIPLE CYCLE (MULTIPLE GENERATILWN) FILE SCHEMES

FILE REORGANISATION

LINK=ECITOR SERVICES

SUBROUTINE LIBRARY SEARCH PROCEDURES

ACCOUNTING ALGORITHMS
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POSTING TO ACCOUNT-TABLES
FILE MAINTAINANCE CHARGES
FILE ACCESS BOOKEEPING
DAYLOG MAINTAINANCEs DAYLOG SUMMARY AND DUMPING
RESOURCES—EXHAUSTED PROCEDURES
ADDITION OF RESOURCES TO ACCOUNTS
ACCOUNTING SUMMARY PREPARATION
INPUT AND TRANSACTION JOURNALING PROCEDURES
ERROR-LOGGING
SYSTEM STATUS REPURTING

STATUS-INFORMATION COLLECTION
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AREA VIII. ARTIFICIAL INTELLIGENCE.
HEURISTIC SEARCH
GOAL GENERATION, GOAL~TREE PRUNING
MAZE SEARCHING IN PARALLEL
GAME-PLAYING
REPRESENTATICN OF BGARD SITUATIONS
DIFFERENTIAL UPDATE
GENERATION OF MOVES POSESSING H1GH LIKEIHJOC OF ADVANTAGE
STORAGE AND ACCESS 0OF vBOOK KNOWLEDGEv IN ADVANTAGEQUS LAYQUT

HEURISTIC SEARCH FOR SPECIAL OR OPTIMAL COMBINATORIAL
STRUCTURES

PRECONDITIONING OF STRUCTURES FOR REPEATED SEARCH

QUESTION—-ANSWERING AND THEOREM PROVING
RESOLUTION-GCRIENTED THEOREM PROVING
MODEL-GUIDED THEOREM PROVING
INTERACTIVE THEOREM PROVERS
PROVERS AND PROOF-CHECKERS FOR PRUOGRAM CORRECTNESS

USE OF THEOREM PROVERS AS OBJECT-BUILDERS AND
QUESTION-ANSWERERS

FACT-BASE REPRESENTATION, SEMANTIC INFORMATION STKkUCTURES
EFFICIENT DEDUCTIGON IN PRESENCE OF A LARGt FACT=-8ASE

REPRESENTATION OF RELATICNSHLIPS IN MODELS OF SUSJECT
DOMAINS

MAINTAINANCE AND INTERACTIVE IMPRUVEMENT OF A FACT-BASE

GENERATION QOF REQUESTS FOR HINTS



GENERATIGN OF NATURAL-LANGUAGE REGUESTSs NATURAL LANGUAGE
RESPONSES
NATURAL LANGUAGE ANALYSIS
NATURAL LANGUAGE PARSERS
SEMANTIC RESGLUTION OF AMBIGUITIES

NATURAL LANGUAGE TRANSLATION PROCEDURES

LEARNING
SAMPLE DISCKIMINATION
DEFINITION OF COMPOUND DISCRIMINATORS AND SIGNIFICANT PATTEKNS
MULTIPLE-LEVEL LEARNING

LEARNING OF PROGRAMS AND PROCEDURES

PATTERN RECOGNITICN
REPRESENTATION AND DETECTION OF LOGICAL PATTERNS
GESTALT ASSEMBLY FROM LGCAL ELEMENTS
FEATURE EXTRACTIGON FROM TWO-DIMENSIONAL PATTERNS
TCPOLGICAL FEATURES

RECONSTRUCTICUN OF THREE-DIMENSIONAL 0BJECTS
FROM TWO-DIMENSIONAL GRAPHIC REPRESENTATIONS

FEATURES OF AUDIO PATTERNS
SIMILARITY MEASUREMENT

FORMAL ANALCGIES BETWEEN LOGICAL PATTEKRNS

AUDIO INPUT DECODING
USE OF CONTEXT TO ELIMINATE AMBIGUITY

STATISTICAL PROPERTIES OF NATURAL ANDC SPOKEN LANGUAGE
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AREA IXe. ALGORITHMS RELATED TO NUMERICAL CALCULATIONS.

—————————————— —— T ——— ——— —— ——~ ———— - —— . —— - —— Y ——— ——

NUMERICAL ALGORITHMS OF INTERESTING COMBINATORIAL STRUCTURE
FAST MATRIX PROCEDURES
FAST FOURIER TRANSFORM

MATRIX DECOMPUSITION AND PRECONDITIONING
SPARSE MATRICES
LINEAR PROGRAMMING
INTEGER PROGRAMMING
REDUCTION OF UTHER PROBLEMS TU LINEAR AND INTEGER PROGRAMMING

PROBLEMS

ERROR CORRECTIOCN
COMBINATORIAL STRUCTURES USEFUL FOR ERROR CORRECTION

SEQUENTIAL DECODING
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