PED®EPAT

AKTyaJIbHICTh TeMH. Y €noxy iHpopMallii JIIOACTBO 3MYILIEHO 30epiratu
BEJIUKY KUIBKICTh 1H(OpMaIii yepe3 MoCTiiiHe i HAaKOMWYEHHS, 110 € BEIMKOIO
npo0iemMoro yepe3 OOMEXKEHICTh mam’sTi y Hamux JeBaiicax. Hapasi KUIbKICTh
¢aiiniB Moxe OyTH HE BEJIMKOI, ajle pO3AUIbHA 3JaTHICTh 300pakeHb, BIIEO
3yYMOBJIOE JIOpOroBapTicHe 30epiraHHs, nepefady iHQopMalii yepe3 Mepexl.
Haii6inpm nonynsipauMm € anroput™ ["apdmana, 1m0 BUKOPUCTOBYE TEXHIKY Oe3
BTpaT, TOOTO BiI0YBAETHCS TOBHE BITHOBIICHHS (paiily 10 HOTO NMEPIIONOYaTKOBOTO
BUTIISIAY Tichs aekoayBaHHs. CTHCHEHHS JaHUX TaKOX BUKOPHCTOBYETHCS IS
30epiraHHs JaHUX TPU PE3epPBHOMY KOIIOBaHHI, AapXiByBaHHI, BHJAJICHHI
HaJUTUIIIKOBOCTI.

O0’exkTOM J0CTiIKEHHS] € BUBYCHHS MPUHILHUIIB POOOTH 3 JaHUMU Ta
o3HaloMJIeHHS 3 kaaioHuM anroput™moM [addpmana.

IIpeameTom naociimxenHsi ontumizamis anroputmy ['adhdmana y mam’sTi,
10 B PE3YJIbTATI MPU3BOJATH O MOTO MPUIIBUAIICHHS pOOOTH.

MeTta po06oTHM: TMOKpAIUTH BUKOPUCTAHHA IaM 4TI Ta dYacy poOOTH
ANTOPUTMY 32 PaXyHOK MOOYT0BU ONTUMaNbHOTO H-epeBo, 1110 KOHCTPYIOEThCS Ha
BXIJTHUX UMOBIPHOCTSX 3YCTpiul IEBHUX CUMBOJIIB Y BXITHOMY (haiIi.

HaykoBa HOBHM3HA: 3ampolNOHOBaHUN CHOCIO CTHUCHEHHS [aHHUX, IO
cTBOpeHuii Ha 0a3i anroputmy [apdmana Ta MomudikoBaHUN 3a TOTIOMOTOIO
HOCISIX, 10 301IBIITY€E MBUIKICTH 00X0MkeHHs H-1epeBa.

IIpakTH4yHa WiHHICTB. AJIrOPUTM HAaBITH CHOTOAHI 3aCTOCOBYETHCS B
CTHUCHEHHI BiJi€0, ayJio Ta 3BUYAHUX 300pakeHb, a B AaHiil poOOTIi, I[IHHICTH
pe3yabTaTiB MOJSATae B TOMY, II0 3alPONOHOBaHI METOIU Jal0Th 3MOTY 3MEHIIUTH
BUKOPHCTaHHS MaM 4TI MpU MepeAaBaHi JaHUX, K HACTIIOK MPUIIBUAIIUTH LEH

nporec. [Ipu omiHIi pe3yabTaTiB MU OTpuUManu, 1o xaepeBo lapdpmana nms



AHTJIICHKOTO TEKCTY B3ATOT0 3 KHUTH 3MEHIIMIOCs 01n3bko Bin 40 10 52 BiICOTKIB

B 3aJICKHOCTI B1J BXIJHUX JaHHUX.

Amnpobaniss pod6oru. OCHOBHI TMOJOXEHHS Ta peE3ylbTaTH PoOOTH
npejcTaBiieHl Ta oOropoproBairch Ha XV HaykoBii KOH(pepeHIi MariCTpaHTiB
Ta acmipanTiB «lIpuknagna marematuka Ta koM OTUH [IMK-2022 (Kuis, 16-
18 nmucromnana 2022 p.). Ony6ikoBana ctarts Ha KoHpepeHinii «1 X MixHapoHa
HaykoBo-TexHIYHa Internet-kondepenuis «CyuacHi metoau, iHdopmailiiiHe,
NporpaMHEe Ta TEXHIYHE 3a0C3MEUeHHS CHCTEM KEpYBaHHS OpraHi3aliiHo-
TEXHIYHUMH Ta TEXHOJIOrUHUMHU KomIutekcamuy» (Kuis, 25 nucromana 2022 p.).

CTpykTypa Ta 00cAr podoTu. MaricTepchbka IUCepTallis CKIaIaeThCs 3
BCTYILY, YOTUPHOX PO3ALIIB Ta BUCHOBKIB.

VY Beryni moAaHo 3arayibHy 1HGOpPMAIlIIO MO0 MPOOJIEMHU Cy4acHOTO CBITY,
OOTPYHTOBAHO aKTYyaJbHICTh JOCIIIKEHHS, C(POPMYIHOBAHO IMOCTABJICHI IUTI Ta
3a/iayi, MOKa3aHO HAyKOBY HOBHM3HY Ta MPAKTHUYHY I[IHHICTH pOOOTH, HABEACHO
BIJIOMOCTI TIPO ampoOaIliro pe3ynbTaTiB 1 IXHE BIPOBAKCHHS.

Y nepwomy po3oini po3risiHyTa TEOpis ICHYIOUHX QJITOPUTMIB CTHUCTEHHS
JAHWX, TIPOBEJICHUH X aHaIi3 BITHOCHO BUOPAHOTO METO.Y.

Y opyeomy po30ini mpoBeneHn aHa3 OI[IHOK METO/IIB CTUCHEHHSI, OTIMCAHO
aITOPUTM JIOCTIIPKCHHS, BHU3HAYCHI OCHOBHI IEepeBaru Ta HEIOJIKH, HaBeJeHA
TeopeTuyHa YacTrHa Moaudikaii anroputmy ['apdmana.

Y mpemvomy po30ini HaBeleHa apxiTepTypa Nporpamu NMoOYAOBAaHOI st
JOCIIKSHHSI pe3yJIbTaTiB BAOCKOHaJeHHs anroputmy ["addmana va mosi C++/Qt,
OTIMCaH1 TEXHOJIOT11, sIKi Oy BUKOPUCTAHI ITiJ] 9aC CTBOPEHHS MPOTPAMH.

Y uemeepmomy po30ini TPOBENCHUN aHami3 pe3yJbTaTiB 3aCTOCYBAHHS
METO/y ONTHUMI3aIlil aM’ATi B HASBHOMY aJITOPUTMI 3 OPUTIHATHLHUM aJTOPUTMOM

Ta IHIIMMY HAUOUTBII PO3MOBCIOKEHIMHE aJITOPUTMAMU.



VY BUCHOBKax MpeACTaBIICHI PE3YyIbTaTH MPOBEAEHOT pOOOTH.

Po6ota npencrapnena Ha 80 apkymiax, HaBeJeHO 5 TaOIUIlb, TPUKPITIEHO 44
PUCYHKHU Ta HasiBHI MOCUJIAHHS Ha CITUCOK BUKOPUCTAHUX JITEPATypHUX JHKEPEIL.

KuarouoBi ciaoBa: ontumizauisa aepesa; H-nepeBo; xamiOHuil anroputm

'apdmana; ctucHeHHs naHux Oe3 BTpaAT.



ABSTRACT

Actuality of theme. In the information age, humanity is forced to store a
large amount of information due to its constant accumulation, which is a big
problem due to the limited memory in our devices. At present, the number of files
may not be large, but the resolution of images and videos requires expensive
storage and transmission of information over networks. The most popular is the
Huffman algorithm, which uses a lossless technique, the file is completely
restored to its original form after decoding. Data compression is also used for data
storage during backup, archiving, and deduplication.

The object of research is a study of the principles of working with data and

familiarization to the greedy Huffman algorithm.

The subject of the study is an optimization of the Huffman algorithm in

memory, which results in its acceleration.

The goal of the work: to improve the use of memory and the running time
of the algorithm due to the construction of an optimal H-tree, which is constructed

on the input probabilities of meeting certain symbols in the input file.

The scientific novelty: the proposed method of data compression, created
on the basis of the Huffman algorithm and modified by using an extra bit due to
the peculiarities of human language and its implementation in data storage, which

increases the speed of traversing the H-tree.

Practical value: the algorithm is still used today in the compression of video,
audio and ordinary images, and in this work, the value of the results lies in the
fact that the proposed methods make possible to reduce the use of memory during

data transmission, as a result, to speed up this process. When evaluating the



results, we found that the Huffman tree for the English text taken from the book

was reduced by about 40 to 52 percent, depending on the input data.

The scientific novelty the use of an extra bit due to the peculiarities of
human language and its implementation in data storage, which increases the speed
of traversing the H-tree, which is built on the probability table of the frequency of

symbols in the input data set.

Approbation of work. The main provisions and results of the work were
presented and discussed at the XV scientific conference of undergraduates and
graduate students «Applied Mathematics and Computing» PMK-2022 (Kyiv,
November 16-18, 2022). The article was published at the conference «IX
International Scientific and Technical Internet Conference» Modern Methods,
Information, Software and Technical Support of Management Systems of
Organizational, Technical and Technological Complexes» (Kyiv, November 25,
2022).

Structure and scope of work. The master's dissertation consists of an
introduction, four chapters and conclusions.

The introduction provides general information about the problem of the
modern world, substantiates the relevance of the research, formulates the set goals
and objectives, shows the scientific novelty and practical value of the work,
provides information about the approbation of the results and their
implementation.

The first chapter, the theory of existing data compression algorithms is
considered, and their analysis is carried out in relation to the chosen method.

The second chapter, an analysis of compression method evaluations is

carried out, the research algorithm is described, the main advantages and



disadvantages are determined, and the theoretical part of the modification of the
Guffman algorithm is presented.

The third chapter, the architecture of the program built to study the results
of improving the Gaffman algorithm in the C++/Qt language is given, the
technologies that were used during the creation of the program are described.

The fourth chapter analyzes the results of applying the memory optimization
method in the existing algorithm with the original algorithm and other most
common algorithms.

The results of the work are presented in the conclusions.

The work is presented on 80 sheets, 5 tables are given, 44 pictures are
attached and there are links to the list of used literary sources.

Keywords: tree optimization; H-tree; Huffman's greedy algorithm; lossless

data compression.
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