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Pedepar

Junnomuas pabora, 44 crpanu, 15 pucynkos, 11 ucTouHuKOB, 8 TaOIHII.

I[TAPAJUUIEJIBHBIE MATEMATUYECKHUE AJITOPUTMBEI,
BUBJIMOTEKA AJIT'OPUTMOB HA JAVA, ITAPAJUIEJIU3M T10 JAHHBIM,
MHOI'OITOTOYHOCTSB, JAVA CONCURRENCY

Obvexm uccredosanuss — MOAXOAbI, METObl, HHCTPYMEHTHI, UCIIOJIb3YEMBIE
IpU MIPOESKTUPOBAHUHU MAPATIICIBHBIX IPOTPaMM.

Llenv pabomer — pa3zpaboTka OMOJUOTEKH MHapaUICIbHBIX AJTOPUTMOB Kak
CpEeICTBa MOACPKKHU pa3pabO0TKU MapayljiebHbIX TPUIOKEHUH.

3a BpeMs paOOoThl ObUIH PEIICHBI CAEAYIONINE 3a1a4H:

1) paccMOTpeHBI OCHOBBI MHOTOIIOTOYHOTO MTPOrPaMMHPOBAHUS;

2) paccMOTpEHbI H30paHHBIC 33]]a41 BIYUCIUTEILHON MAaTEMAaTHKH;

3) u3yueHbl HMHCTPYMEHTHI, MO3BOJsIOMME 3(PPEKTHBHO peaTn30BHIBATH
MHOTOTIOTOYHBIE IPUIIOKEHUS Ha Java,;

4) peanu3oBaHa coOCTBEHHAs: OMOIMOTEKA MapalUICIbHBIX alTOPUTMOB;

5) npoBenen aHanmu3 3PPEKTHBHOCTH pa3pabOTaHHBIX MapPaIUICIBHBIX
peann3anui.

Pazpaborannass OubOIMOTEeKa MOXKET OBITH HCIOJIb30BaHA MpPU OOyUYECHUU
CHEIMAIUCTOB PA3IUYHBIM aCIeKTaM NapajulebHOTO MPOTPAaMMHUpPOBAaHUS Ha
sA3bIKe Java, a TakkKe B KadecTBe OMOJMOTEKHM TIpu pa3paboTKe Apyroro
nporpaMmMHOro obecnedeHusi. bubnmoreka BkiatoyaeT B cels 0oJblIoi HabOp
anroputmoB. anroput™m Kpackana, amroputm @Prnoiga, alIrOpuTMbl PELICHUA
CUCTEM JIMHEWHBIX ypaBHEHUH, alTOPUTM OOyYEHHs TMEpPCEenTpPOHA METOJIOM
Yunpoy-Xodda, aaropuTMbl BBIUHUCICHHS WHTErPajoB, alTOPUTMBI TIOMCKA
9JIEMEHTa B MAaCCHUBE, aJITOPUTMBI COPTUPOBOK, AJITOPUTMBI YMHOKEHUSI MaTPHUIl U
BEKTOPOB.



Abstract

Diploma thesis, 44 pages, 15 figures, 11 sources, 8 tables.

PARALLEL MATHEMATICAL ALGORITHMS, LIBRARY OF
ALGORITHMS IN JAVA, DATA PARALLELISM, MULTITHREADING,
JAVA CONCURRENCY

The object of study — approaches, methods, tools to design the parallel
programs.

Aim of the work — development the library of parallel algorithms as a tool
supporting the development of parallel applications.

During the work, the following tasks were solved:

1) the basics of multithreaded programming were examined;

2) favorites computational mathematics problems were considered;

3) the tools to implement effectively multithreaded applications in Java were

studied,

4) own library of parallel algorithms were implemented;

5) the effectiveness of the developed parallel implementations were analyzed.
Implemented application gives you the ability to place the thematic material for
study, to monitor the results of tests passed by students, to add new test modules,
which were implemented separately out of the server scope.

The Web application allows to train and test students on the theory of the
finite automata and formal regular languages and provides the ability to generate a
deterministic finite automaton (DFA) for lexical analyzers developers.

Developed library can be used in the training of specialists in various aspects
of parallel programming in Java, as well as a library in the development of other
software. The library includes a large set of algorithms, such as Kruskal's
algorithm, Floyd algorithm, algorithms for solving systems of linear equations, the
learning algorithm of perceptron by Widrow-Hoff, algorithms of the integration,
algorithms for finding an element in an array, sorting algorithms, algorithms for
matrix multiplication and vectors.



