
Savi  zRvis saerTaSoriso universiteti

kompiuteruli teqnologiebis da sainJinro saqmis

fakulteti

mecnieruli gamoTvlebi programirebis ena PERL-is

saSualebiT

mustafa simseki

sadoqtoro disertaciis avtoreferati

kompiuterul mecnierebaSi

Tbilisi / 2013



1

xelmZRvaneli : prof. doqt. niazi ari

eqspertebi :

prof. doqt. nodar momceliZe    . . . . . . . . . . . . . . . . . . . . . . .

asoc. prof. doqt. giorgi mandaria . . . . . . . . . . . . . . . . . . .

ოპონენტები:

prof. doqt. ana kobiaSvili . . . . . . . . . . . . . . . . . . . . . . . . .

prof. doqt. aleqsandre ediberiZe     . . . . . . . . . . . . . . . . . .



2

naSromiszogadi maxasiaTeblebi:

naSromis Tematuri aqtualoba

PERL aris maRalganviTarebuli (maRali donis), zogad miznebze

orientirebuli, interpretirebadi, dinamiuri programirebis ena.PERL

Tavdapirvelad 1987 welslari uolma ganaviTara, rogorc zogad

miznebze orientirebuli UNIX teqsturi formatis(Sablonuri Caweris) ena

angariSebis ufro gamartivebuli warmoebisa da damuSavebismizniT.am

droidan, man mravali cvlileba da Sesworeba ganicada da programebs

Soris farTod popularul enad iqca.lari uoli ganagrZobs ZiriTadi

enis ganviTarebaze da mis uaxles Perl 6 versiaze muSaobas. Perl-ma bevri

maxasiaTebeli programirebis sxva enebidanisesxa, rogoricaa C,

ShellSablonuriCaweris (sh), AWK (teqstis formatirebis ena), es ena

uzrunvelyofs teqstis mZlavri damuSavebis SesaZleblobebs mravali

Tanamedrove Unix programuli saSualebebiT warmoebuli

monacemebissigrZivilimitebis gareSe, teqsturi failebis martivi

manipulaciebis gaiolebis mizniT. Perl-ma SeiZina farTod aRiarebuli

popularoba adreul 1990-ian wlebSi, rogorc CGI sablonuriCaweris

(teqsturi formatis) enam, nawilobriv, misi gramatikuli garCeva-

ganxilvis warmoebis unarebis gamo.

CGI-s (saerTo Sesasvleli interfeisi) garda, Perl gamoiyeneba

grafikuli programirebis, sistemuri administrirebis, qseluri

programirebis, finansuri saqmianobis, bioinformatikisa da sxva

miznebisTvis. Perl-sdaerqva “Sveicaruli jaris jaWvuri programirebis

ena” Tavisi moqnilobisa da simZlavris gamo.igi aseve moixsenieba,

rogorc “arxSi beWdva-gadacema, romelic aqcevs internets erianad”

Tavisi sayovelTaobisa da gancdili araeleganturobis gamo.
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ganxiluliaPerl programirebis enis gamoyenebis

meqanizmiurTierTgadamkveT sferoebSi da saganaTmanaTleblo swavlebisa

da swavlis procesisainJinro saqmis kvlevis iseT arealSi, rogoric

maTematikaa,

mocemulsadisertacio (PhD) TezisebSi SerCeva ganxorcielda Perl

gafarToebuli formatidan im teqnikuri studentebisTvis, rogoricaa

grafikuli programireba, sistemuri administrireba, qseluri

programireba, safinanso saqme, bioinformatika da sxva.

zemoT CamoTvlil sferoebSi Perl-isSerCeuli SesaZleblobebiT

sargebloba studentebs ufro martivi, swrafi,STagonebyuli da

urTierTSeTanxmebuli muSaobis saSualebas uqmnis.es aCvenebs axal

teqnologiur miRwevebs mocemul sferoSi. saganmanaTleblo procesi da

mocemuli teqnologiiT sargebloba Zalze martivia.

Perl-is istoria:

1987 wlidan, Perl-is ganviTarebis dasawyisidan dRemde, mimdinareobs

misi Sinaarsis gaumjobeseba kvlevebis Sedegad.

qvemoTmoyvanilia ganviTarebis dawvrilebiTiinformacia:

1987: Perl-is bazisuri ideis Seqmna.

1988: Perl 2gamoSveba.

1989:praqtikulad gamoSvebuliaPerl 3 daemateba mxardabWeri saSualebebi

binaruli (orobiTi) monacemebis nakadisTvis.

1991: gamoica “Perl programireba” da iqca enis faqtobriv miTiTebad.

agreTve, igive 1991 wels,gamoiSvaPerl 4. dagamoqveynda versiebis wigni.

1993: xdeba Perl 4.036 versiis gamoSveba.
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1094: gamodis Perl 5. 1994 wlis maisSi fuZndebaPerl 5 porterebis

safostosia da xdebaPerl 5 muSaobis koordinacia sxvadasxva

platformebisTvis portirebaSi da agreTve, 1994 wlis 17 oqtombers Perl

5.000 versiis gamoSveba.

1995: 1995 wlis 13 marts xdeba Perl 5,001 gamoSveba. 1995 wlis 26 oqtombers

safuZveli eyreba mravalmxriviPerlarqivirebis qsels(CPAN), rogorc

sacavsPerl-ismodulebisTvis.

1996: 1996 wlis 29 Tebervals gamodis Perl 5.002 axali prototipebis

TaviseburebiT.1996 wlis 25 ivniss gamodis Perl 5.003,

usafrTxoebrivigamoyenebisTvis.

1997: 1997 wlis 15 maiss gamodis Perl 5.004, romelic sxva mraval

saSualebasTan erTad moicavs universalur pakets, Perl-saniWebs sabaziso

obieqts avtomaturi warmoebisTvis, romelic axdens yovelives

klasificirebasa da aZlevs mas modulebis versiebis moTxovis

unars.meore mniSvnelovani ganviTarebaCGI.gm modulis CarTvaSi

mdgomareobs, romelmac Perlgaxada  popularuli, rogorcCGISablonuri

Caweris  ena.Perl aseve,Microsoft Windows da sxva operatiuli sistemebis

programuliamuSavebis mxardamWeria.

1998: 1998 wlis 22 ivliss gamodis Perl 5.005.

2000: 2000 wlis 22 marts gamodis Perl 5.6.

2002: 2002 wlis 18 ivliss pirvelad xdebaPerl5.8 gamoSveba.

2008: 2008 wlis 14 dekembers gamodis Perl 5.8 bolo,Perl 5.8.9 versia.

2010: 2010 wlis 12 aprils warmoebs Perl 5.12.0 gamoSveba.

sul ramdenime welSi mniSvnelovnad gaizarda keisis gamoyenebis

areali. igigansakuTrebiT farTod gamoiyeneba informaciuli
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teqnologiebis (IT) administrirebaSi.es Tezisebi SeiZleba gamoyenebuli

iqnes  universitetis leqtorebis mier da kvleviT proeqtebSi, rogorc

es mocemul sadisertacio TezisebSia naCvenebi.

aqamde mravali programirebis ena gamoiyeneboda. TumcaPerl-isada

misi SerCeuli nawilebis upiratesobebiTvalsaCinod ilustrirebulia

winamdebare TezisebSi.

kompiuteruli mecnierebis sferoSi Perl-is irgvliv Catarda uamravi

konferencia da gamoica mravali publikacia.

Perl-is eqspansia, rogorc PDL,gaumjobesda kvlevis teqnikebis

TvalsazrisiT.swored amitomacaa, rom mocemul TezisebSi yuradRebis

koncentrireba ZiriTadad, am saganzexdeba (ix. miTiTebuli

literatura.momaval wlebSi Perl-is irgvliv bublikaciebi kidev ufro

gaizrdeba.mzardia amgvari publikaciebis moTxovna da

mxardaWeraperioduli gamocemebis mxridan.

Perl-is sistema warmoadgens Ria wyaros produqts. misi

momxmareblebi (mecnierebi, akademikosebi, studentebi, akademiuri

personali da maswavleblebi) arian, romlebsac SeuZliaT standartuli

dokumentebis moZieba.Perl-is mravali dokumentispecialur sferoebSi

gamoiyeneba, rogorc am TezisebSia naCvenebi.

es Tezisebi axdenen imis demonstrirebas, Tu mecnierebis,

instruqtorebisa da studentebisTvis,Perl-is gamoyenebiT sul mcire, risi

gakeTeba aris SesaZlebelimecnierul programirebaSi maTematikuri

amocanebis gadasawyvetad.

mocemul TezisebSi naCvenebia meTodebi mecnierebisTvis,akademiuri

muSakebis, instruqtorebisa da studentebisTvis.SerCeuli magaliTebi

warmogvidgenen sxva gamoyenebis nimuSebsac.es naSromi,ramdenadac CemTvis

cnobilia, warmoadgens unikalur gamokvlevas. mocemulidisertacia (PhT)
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tipiuri sawyisiaaxali kvlevebisTvisPerl-is gamoyenebis zemoT aRniSnul

arealSi.miTiTebul sferoebSi mocemuli naSromi SeiZleba gamodges

momavali mecnieruli da akademiuri kvlevebis safuZvlad. esSeiZleba

gaxdes specialobebi “aTaTurq alaTus saerTaSorisouniversitetis”

sazRvrebSi, sadac kompiuteruli mecnierebisTeoria da praqtika  da

kompiuteruli teqnologiebi aqtiurad gamoiyeneba ganaTlebis sistemasa

da industriul proeqtebSi.

sagnobrivi bmulebi (kavSirebi):

Tezisebis Tema warmoadgens e.w. case-study-is,anu Perl-is

urTierTgadamkveT sferoebSi konkretuli SemTxvevis kvlevas,

gamoyenebads maTematikyr da kompiuterul mecnierebebSi.aseve

testirebulia misi swavlebis, swavlisa da praqtikuli manqanuri

inJineriis pedagogiuri procesebic.

naSromis miznebi da amocanebi:

naSromis mizania aCvenos Perl-is gamoyenebis upiratesobebi

mecnierebis, instruqtorebisa da studentebisTvis maTematikuri

problemebis gadasaWrelad, am naSromiT gamiznuli gvaqvs gavxsnaT gza

axali kvlevebisTvis,agreTve,xeli SevuwyoT Perl-is swavlebisa da swavlis

mimdinareobas, rac saganmanaTleblo process bevrad ufro martivs,

swrafsa da SemoqmedebiTs gaxdis.

mocemuli naSromiT gamiznuli gvaqvsmocemul sferoSi

gamoinaxosSemdegi problemebis gadawtvetis gzebi:

- mecnierul da saganmanaTleblo procesebSiPerl-is gamorCeuli

mniSvnelobis ganmarteba;

- infoirmaciis wyaros urTierTdakavSirebuli momxmareblebis

siaxlovis, familarulobis Seqmna;

- problemis efeqturi gadawyvetis Zieba;
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- amgvari gadawyvetis prezentacia, praqtikuli gatareba;

- teqnikuri saSualebis momzadeba, romelic urTierdakavSirebul

momxmareblebs uzrunvelyofs axali kvlevebisa da akademiuri

kvleva-Ziebis xelsayreli SesaZleblobebiT.

naSromis meTodologia:

naSromis meTodologia efuZneba kompiuterul teqnikebs,

kompiuterul mecnierebasa da maTematikascocxali magaliTebis

gamoyenebiT.

naSromis mecnieruli siaxle:

- kompiuteruli mecnierebisa da maTematikis meTodebis erToblivi

amuSaveba;

- Sablonebis modelis ganviTareba Perl-is gamoyenebisTvis;

- mxardamWeriinstrumentis ganviTareba saganmanaTleblo procesisa da

kvlevebis warmoebisTvis;

- pirveli nabijis ganviTareba Perl-is sferoSi (domeinSi) axali

mecnieruli da akademiuri kvlevebisTvis.

naSromis praqtikuli Sedegebi:

mkvlevarebs eZlevaT Sabloni, nimuSi TavianTi kvlevebis

sawarmoeblad.Perl-is struqturebimaT daexmarebaT problemis gadawyvetis

teqnikebis ukeT gagebaSi.

momxmareblebsPerl-is daxmarebiT eqmnebaTmravali saTanado

magaliTisa da grafikis, pasuxebis CamonaTvalisa,Tu animaciis

ilustrirebis  SesaZlebloba.maTeZlevaT unarimetad isargeblon

kompiuteriT gaSualebuli swavlebiT, anumoaxdinon saswavlo procesis

ageba konstruqtivisturi Teoriis Sesabamisad, romelic dRes

aseTipopularulobiT sargeblobs. maT SeeZlebaT daeuflon swavlebis
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iseT meTodebs, rogoricaa problemaze bazirebuli da jgufuri kvlevis

meTodebi.

naSromis saimedooba:

magaliTebisa da Sablonebis saimedooba sakmaod maRalia da

damoukidebeli operatiuli sistemebisagan.yvela magaliTis testireba

mravalgzis warmatebiT ganxorcielebulia,

naSromis struqtura da moculoba:

disertacia Sedgeba oTxi nawilis, daskvnis, miTiTebuli

literaturisa da danarTisagan.naSromi 150 gverdiania, Seicavs

diagramebs, cxrilebsa da danarTebs.literaturis sia moicavs 199

dasaxelebas, amaTgan mxolod 40 mocemulia am mokle krebulSi).

naSromis Sinaarsi

nawili 1 warmoadgens Sesavals naSromis safuZvlebis Sesaxeb. igi

moicavs kompiuteruli programirebis sistemebis ganviTarebis istorias,

sainformacio teqnologoiuri saSualebis (e.w. softis (Software),

mecnieruli da saganmanaTleblo procesis Sefasebas kompiuterebTan,

kompiuteruli programirebis sistemebTan, komerciul da Ria wyaros

programebTan, aRweris enebTan, Perl da PDL-issaSualebiTCatarebul

kvlevebTan mimarTebaSi.

nawili 2 Seexeba Perl-is programirebis enas. am nawilSi Cven

warmovadgineT literaturis CamonaTvali mocemul sakiTxebze:

cvladis tipebi: skalebi, raodenobrivi cvladebi, mimdevrobiTi

cvladebi, calmxrivad kvotirebulimimdevrobebi, ormagad

kvotirebulimimdevrobebi, klaviaturidan miRebuli mniSvnelobebi, wyobis

miTiTeba, organzomilianiDwyoba.
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marTvis, kontrolis struqtura:ganacxadis blokebi, Tu/ar ganacxadi,

pirobiTi, manam/vidre ganacxadi, gaakeTe manam/vidrear ganacxadi, imdenad,

ramdenadac ganacxadi, TiToeulisTvis ganacxadi (The Foreach Statement).

Setana/gmotana: failis gaxsna wasakiTxad/dasawerad, failis

daxurva, failidan kiTxva, siisa da skaluri konteqsti, failisTvis

miwera, axlomdebare dokumentebi (Hrer Dokuments), binaruli failebis

kiTxva da wera.savarjiSo da gadawyveta.

funqciebi: funqciebze miTiTeba, cvladebis lokalizeba, savarjiSo da

gadawyveta.

dasrulebulii programis dawera: niutonis mizezis moZiebis meTodi,

magaliTi, droiTi programa.

failisa da direqtoriis (katalogis) manipulacia: direqtoriebi,

direqtoriebSi (katalogebis) SeRweva (Accessing Directories), direqtoriebis

Secvla, mogzauroba (Globing), direqtoriebis Seqmna da datoveba (Creating

and Remainig Directories), direqtoriis samarTavvebi (Directory Handles),

direqtiriis (katalogis) samarTavisgaxsna da daxurva (Openning and Closing a

Directory Handle), direqtoriissamarTavis wakiTxva. failebi, failis

gadanacvleba (adgilmdebareobis Secvla), failis saxelis gadarqmeva,

failis testi.

procesi: sistemisa da Exec-is gamoyeneba, procesebis gamoyeneba, rogorc

failsamarTavebisa (Filehandles).

regularuli eqspresiebi: regularuli eqspresiebis konceptebi (cnebebi),

martivi regularuli eqspresia, saTanado (wyviladi) regularyli

eqspresiis testireba, surogatebi, brZanebebis gayofa da gaerTianeba,

funqciebis gayofa, funqciebis gaerTianeba.
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modulebi: modulebis gamoyeneba, modulebis Seqmna, qveSablonebi.

obieqtze orientirebuli programireba: obieqtze orientirebuli

programirebis cneba, paketi, rogor Seiqmnas obieqtebi, Svilebis Seqmna,

obieqtze orientirebuli programirebis klasebi, Perl obieqtebis

reprezentacia, polimorfizmi, memkvidreoba.

Perlenis struqtura:

Perl warmoadgens zogad miznebze orientirebul programirebis enas,

Tavdapirvelad gamiznuls teqsturi manipulaciebis sawarmoeblad, magram

2010 wlidan daiwyo misi gamoyeneba amocanebis ufro farTo speqtris

Sesasruleblad, rogoricaa sistemuri administrireba, WEB ganviTareba,

qseluri programireba, TamaSebi, bioinformatika da GUI

ganviTareba.aRniSnuliena gamiznulia praqtikuli moxmarebisTvis

(efeqturi, amomwuravi, martivi gamoyenebis), iseve rogorc sasiamovno,

lamazi vizualuri aRqmis (pawawina, moxdenili (eleganturi), minimaluri)

TvalsazrisiT. misi mTavari Taviseburebebi mimarTulia multifunqciuri

(mravalmxrivi) programirebis paradigmebis mxardaWeraze (proceduruli,

obieqtze-otientirebuli da funqcionaluri stilebis mxriv), mimarTavs

gaangariSebis mexsierebis menejments (cikluri Semowmebis nagvis

koleqtoris gareSe), gaaCnia CamontaJebuli mxardamWeri saSualebebi

teqstis procesirebisTvis da sammxrivi modulebisfarTo koleqcia.

Perlenis struqtura farTod gamoiyeneba mocemul TezisebSi.

Perl-is maxasiaTeblebi, Taviseburebebi:

Perl-is mTelistruqtura farTod C-dan warmosdgeba. PerlTavisi

bunebiT,procedurulia:cvladebiT, eqspresiebiT, daniSnulebrivi

(davalebis) gancxadebebiT, usazRvro (aralimituri) dakavSirebis

blokebiT, marTvis (kontrolis) struqturebiTa da qveSablonebiT.
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Perl garkveul Taviseburebebs iRebs agreTve, shell programirebidan,

(programa-garsidan).yvela cvladi aRiniSneba wamyvanisigils(?).PerliRebs sias

Lisp-dan (Lisp warmoadgens programirebis enas logikuri

proigramebisTvis), danawevrebas (“asociaciuri wyoba”) AWK-dan (teqstis

procesirebis ena) da regularul eqspresiebs sed-dan.esbevrad amartivebsa

da ufro gaiolebuls xdis gramatikuli garCeva-ganxilvis, teqstis

marTvisa da monacemebis menejmentis mraval amocanas. Perl-is yvela versia

avtomaturad axdens monacemebis tipizaciasa da mexsierebis avtomatur

marTvas. interpretatorma icis yoveli monacemis obieqtis  beWdvisa da

dagroveba-Senaxvps moTxovnebi programaSi; igi aTavsebs anyrismaT,

aucilebeligaangariSebis mimarTvis gamoyenebiT (amdenad mas ar SeuZlia

saqme hqondes mimdebarecilkularul monacemTa struqturebTan xeliT

Carevis gareSe).

mkvlevarTamoTxovnilebebi SeirCeva Perl(PDL) Taviseburebebidan.

Perl aplikacia (ganacxadi):

Perl aris mravali da sxvadasxva, mravalferovani aplikaciebis

(ganacxadebis) matarebeli.romelicSedgenilia mravali standartuli da

sammxrivi modulebis xelmisawvdomobis Sedegad. programistebiPerl-s

iyeneben CGI formatis CanawerebisTvis. Perl cnobilia, rogorc erT-erTi

“sami P-Tagani“(Pythonda PHP-isgverdiT), igia yvelaze popularuli

dinamiuri ena weriTi Web aplikaciebis gasaformeblad. igi agreTve,

gaxlavT erT-erTi integraluri komponenti popularuli LAMP (Software

bundle, Linux, Apache, MySQL da Perl/ Python/PHP)gadawyvetebis erTobliobisa

Web ganviTarebis mizniT.

Perl-s iyeneben, rogor mwebav enas, romelic erTad amagrebs,

erTmaneTTan abams sistemebsa da interfeisebs, romlebic sagangebod ar

aris Sedgenili, specifikurad interpretaciisaTvisan “monacemebis

samarTavad”, igi axdens monacemTa didi mimdevrobebis konvertirebas, an
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gaSvebas imgvari amocanebis Sesasruleblad, rogoricaa angariSebis

Seqmna. kombinaciebiPerl-s aqcevs erT-erT popularul, universaluri

miznebis mqone, multifunqciur enad sistemuri administrierebisTvis,

nawilobriv, imitomac, rom mokle programebis Setana da faSveba

SesaZlebelia mxolod erTi brZanebis striqoniT.

Perl-is kodi SesaZlebelia gaxdes portabeluri Windows da UNIX

operatiuli sistemebis gavliT.

Perl-is kodi gamoiyeneba informaciuli teqnologiuri

instrumentise.w. sofyis (Software) momxmareblebisTvis (rogorc COTS

(komerciuli operatiuli sistemebi) da winaswari SekveTis) sainformacio

teqnologiis SefuTvisa da teqnikuri aRWurvilobis samSeneblo da

saqmiani dokumentebis gaiolebis mizniT.

grafikuli moxmarebis interfeisebi (GUIs) SeiZleba ganviTardes

Perl-is gamoyenebis Sedegad.magaliTad, Perl/Tkzogadi daniSnulebis mqonea,

romelic SersaZlebels xdis momxmareblebis interaqcias PerlSablonuri

Canawerebis (skriptebis) meSveobiT.amgvari interaqcia SeiZleba iyos

rogorc sinqronuli, aseve asinqronuli xelaxali,ukan dabrunebuli

gamoZaxebebis, (callbacks) gamoyenebiT GUI ganaxlebis mizniT.

PerlfarTod gamoiyeneba agreTve, safinanso saqmesa da

bioinformatikaSi, sadac igi mniSvnelobas iZens aplikaciis swrafi

ganviTarebisa, Tu uaryofis unarisa da monacemTa vrceli

erTobliobebis marTvis SesaZleblobebis gamo..

es Tezisebi axdenen grafikuli moxmarebis interfeisis

prezentacias Perl-is programisTvis.

es programa iRebs Sesatani informaciisgarkveul parametrebs

klaviaturidan da Semdeg beWdavs kvadratSi failis Semdeg

mniSvnelobebs.
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#!/usr/bin/Perl-w

$val=’0’;

while ($val ne ‘end’){

print “please enter a number (end to finish) \n”;

$val=<STDIN>;

chomp($val);

push(@values,$val);

}

pop (@values);

open (FILE,”> squares.txt”);

foreach $val  (@values) {

print FILE “The square of $val is ”,$val*$val,’\n’;

}

close(FILE);
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nawili 3 warmogvidgens cnobebs Perl monacemTa enis Sesaxeb (PDL).

am nawilSi Cven mimovixileT mocemul sakiTxebze arsebuli literatura

da aRvwereT aplikaciebis yvela maTematikuri Tema PDL-Si.

PDL-is Sesavali: ras warmoadgens PDL, upiratesobebi da naklovanebebi,

PDL-is instalacia.

PDL Seqmna: ra aris piddle, martivi piddle-ebi, rTuli piddle-ebi.

PDL monacemTatipebi:tipiuri konversia da Seqmna, rTuli tipebi.

ariTmatika: bazisuri, maRali donis.

modifikaciuri piddle-ebi: dayenebis funqciebi (parametrebi) (Set function),

kveTis funqcia (Slice function), bazisuri kveTa (Basic Slicing), modifikaciuri

kveTa (Modifying Slicing), ufro specifikurikveTa(Advanced Slicing), siis

funqcia (List function), siis indeqsebis funqcia (Listindices function), samagris

funqcia (Clip function), maketis funqcia (Dummy function), zesamagris funqcia

(Hclip function), qvesamagris funqcia L(Lclip function), One2nd funqcia, saTamaSo

koWebis RerZis funqcia (Dice and Dice _Axis function), MV, gacvlisa da

xelaxali dalagebis funqcia (Reorder function), ganzomilebebis kombinacia

jgufuri funqciis (Clump function) meSveobiT.

PDLgrafikebi: 2D grafikebi, ploteris (grafamgebis) brZanebebis

parametrebi, isari, isris zomebi, RerZi, RerZis feri, sazRvrebi (Borders),

Charsize, Sevsebis tipi (Filltype), fonti, Strixireba, ormxriv kideze

sworeba (Justify), xazis stili, xazis sisqe, plotis pozicia, simbolo,

aRmarTva plotis areSi (Setting up the plot area), aspeqti, fanjris sigane

(WindowWidth), fanjris X zomebi (WindowXSize), fanjris Y zomebi

(WindowYSize), xazebisa da plotis (monakveTis) wertilebis xazva,

imijebis (gamosaxulebebis) ekranze gamotana (Displaing imiges), ferebis

paneli/soli (Colour bar/wedge), dayeneba (Set), adgilmdebareobis Secvla
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(Displacement), sigane (Width), wina planis foni (Eoregraund), ukana planis

foni (Background), iarliyi (Lable), horizontaluri plotebi da veqtoris

velebi (Contour plots and vector fields), saxazavi formebi, wreebi, elifsi,

teqsti da legendebi, teqsti, X pozicia(Xpos), Y pozicia(Ypos), sigane, wona,

teqstis fraqciebi(TextFraction), teqstis Secvla (TextShift), vertikaluri

sivrce (VertSpace),ferebis gamoyeneba, 3D grafikebi, parametruli grafikebi,

3D grafikuli obieqtebi, GIMP-is gamoyeneba, Direct Pixel Access.

maTematika PDL-iT:ricxvebi, operatorebi, kvadratuli fesvi, karteziuli

produqti (Cartesian product), polinominalebi, parabola, trigonometriuli

funqciebi, urTierTqmedebis funqciebi, gadaxrisgansazRvra, seriuli

msazRvrelebi, inversiuli funqciebi, radialuri koordinatuli

konversiebi, koordinatTa sistema, 3D kuTxuri konversiebi, logariTmi,

rTuli ricxvi, kombinacia, permutacia, albaToba, derivacia (cdomileba),

integrali, matricebi.

ra aris PDL? Perl warmoadgens monacemebis enas. PDL ricxviTi gamoTvlebis

enaa PerlanPerlraodenobrivi (ricxviTi) gafarToebis bazaze.PDL (“Perl

monacemTa ena”) aZlevs standartul Perl-s kompaqturi dagrovebis,

Senaxvisa da vrceli N-ganzomilebiani monacemTa mimdevrobebis, masivebis

swrafi manipulirebis unars, romlebic mecnieruli gamoTvlebis

ganuyofel birTvs Seadgenen.mas SeuZlia martivi saxiT swrafi

matriculi kalkulireba.

mocemuli idea imaSi mdgomareob, rom Perlaqcios Tavisufal,

mimdevrobaze orientirebul, cifrul enad iseTi komerciuli paketebis

msgavsad, rogoricaa IDL da MatLab.momxmarebels SeuZlia Caweros martivi

eqspresiebi Pertl-is erTiani ricxviTi mimdevrobebis myisieri

manipulirebis mizniT..martivi interaqtiuri shell (perldl) programa-garsi

uzrunvelyofilia brZanebaTa striqonis (PDL) modulTan erToblivi

amuSavebiTPerl CanawerebSi (SablonebSi, skriptebSi) moxmarebisTvis.
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arsebobsPDL gamoyenebis ori xerxi: amuSaveba Perl programidan da

interaqtiurad.

PDL upiratesobebi:

 igi Tavisufali da Ria wyaros informaciuli teqnologiuri

instrumentia.

 iZleva matriculi da ramdenimeganzomilebiani gamoTvlebis

ganxorcielebis SesaZleblobas; ar Cerdeba meore

ganzomilebaze, aramed uSvebs gamoTvlebSi bevrad meti

ganzomilebis CarTvas.am TvalsazrisiT, igi srulyofilad

Cafiqrebulia da SesaniSnavad axdens skalirebas.

 gamoiirCevaZlieri siswrafiT.

 grafikuli interfeisi sakmaod moxerxebulia.

 2D grafikebi dafuZnebuliaPGPLOT bazaze, romelic sakmaod

adeqvaturia rogorc publikaciebisxarisxis maxasiaTeblebis,

aseve yoveldRiuri plotirebis (grafagebis)moTxovnebisTvis.

 grafikebi  emyarebaMESAA biblioTekas, Zalze moxerxebulia

martivi saxiT samganzomilebiani plotirebisTvis da

axdensrealuri drois gankargvas plotirebis monacemTa

rotaciisTvis.

PDL naklovanebebi:

 xelmisawvdomi cifruli biblioTeka gamoTvlebis

sawarmoeblad ar aris Zalian farTo. es Tavisebureba

swrafad cvalebadia, ramdenadac bevri,GSL-is an SLATEC-is

msgavsi ricxviTi Sabloni ismeba PDL-Si.

 igiTviTon ar uzrunvelyofsrTuli ricxvebiT gamoTvlebs.

 PDL-is 2.004 versiaSi kompleqsuri paketi damatebulia, magram

igi ubralod,ariTmaTikul moqmedebebs rTul ricxvebze

martivad ver awarmoebs.
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 PDL-iT programireba misi SesaZleblobebis sruli

amoqmedebisTvis sxva enebTan SedarebiT ufro metad

saWiroebs abstraqtul azrovnebas,

PDL ilustraciis magaliTebi:

PDL iyenebs garkveul ariTmeyikul operaciebsa da

funqciuebs.esenia: ‘mimatebis (add), gamoklebis (substruct), gamravlebis

(multiply), gayofis (divide) moqmedebebi.

magaliTi 1.

es magaliTi aCvenebs, Tu rogor gamoiyeneba PDL-is ariTmetikuli

operatorebi.

perldl>$x=pdl([5,4])

perldl>$y=pdl([4,3])

perldl>p $x*$y

[20,12]

magaliTi 2:

Semdegi magaliTi gamoiTvlis da agebs parabolis wertilebs.

perldl>$x=zeroe(100)->xlinvals(-10,10);

perldl>line$x,$x*$x,{LINESTYLE=>’DASHED’,colour-green};
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PDL-is grafikebi:

monacemTa analizis nebismieri paketis centralur moTxovnas

warmoadgens monacemTa vizualizaciis SesaZlebloba. Lam amocanas

PDLodnav gansxvavebuli saxiTasrulebs sxva paketebTan SedarebiT,

romlebSic CaSenebuli tipis grafikebis biblioTeka ar gamoiyeneba,

sanacvlod, igi iyenebs sxva Tavisuflad xelmisawvdom eqsternalur

paketebs.am TavSi Cven yuradRebis fokusirebas movaxdenT 2D blotirebis

paketze, PGPLOT da 3D grafikebis agebis detalizebaze.

2D grafikebi

organzomilebiani grafikebi PDL-Si igeba

Cveulebriv,PDL::Grafics::PGPLOT moduliT.grafagebis funqiebisTvis

gamoiyeneba mZlavri PGPLOT biblioTeka. amisTvis unda visargebloT PDL::

Grafics::PGPLOT paketiT brZanebebis misacemad. es Sesavali

interaqtiurobasa da perldl-is gamoyenebazea agebuli.
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perldl>use PDL::Grafics::PGPLOT;

2D funqciis plotirebisTvisgamoiyeneba linebrZaneba.qvemoT mocemuli

magaliTi daxatavs xazs.

perldl> x=pdl([0,1,2]

perldl>$y=pdl([4,5,6])

perldl>line([$x,y])

axla saWiroa grafikebis aparatis gaxsna, romlis CamonaTvalic

mcirea da moiTxovsPGPLOT mxardaWeras.

aqPDL iyenebs normaluri plotis fanjaras, romlis kvlav

gamoyenebac SeiZleba.

perldl>dev(‘/xs’)

Tavdapirvelad saWiroa cvladis gansazRvra raime grafikis

asagebad.pirveli gegma warmoadgens martivad parabolis agebas da Gaussian

(zari) funqciis amuSavebas. axla ki saWiroa raime x cvladis SemoReba,

romelic rogorc pozitiuri, aseve negatiuri mniSvnelobis iqneba.
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perldl>$x=zeroes(100)->xlinvals(-10,10)

igi qmnis 100 elementian gamosaxulebas -10-dan dawyebuli 10-iT

damTavrebuli.mas SeuZlia parabolis gamosaxva.

perldl>line$x,$x*,$x,{LINEStYLE=>’DASheD’,colour=>green} (x,y])

magaliTi 3:

daayeneTmoxazulobis (konturis) parametrebi O(option

Countours)sasurveli gamosaxulebis doneebisa, rogoricpiddle da iarliyebi

(Labels) arawesiermimdevrobaTa wyobis misaRebad.
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use PDL;

PDL::Grafics::PGPLOT;

dev(‘/xs’);

$y=ylinvals(zeroes(100,100),-3,3);

$x= xlinvals(zeroes(100,100),-3,3);

$z=cos ($x**2)+cos($y**2);

cont $z,{contours=>pdl(-1,0,1),labels=>[’-1’,’0’,’1’]};

magaliTi 4:

3D grafikuli obieqtebi:

ferebi Tan axlavs zemoT agebuli Gaissian imijis TiToeul dones

da maTi SecvlaSeiZleba ctab brZanebebiT.
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Perldl>$x=zeroes(30,30)->xlinvals

(-0,5,05);

Perld>$y=(zeroes(30,30)->ylinvals

(-0,5,0,5);

perldl>$z=exp(-($x**2)/0.05-($y**2)/0.02);

perldl>line3d[$x,$y,$z],{LineWidth=>2};

perldl>$levels=zeroes(11)->xlinvals(0,1)

perl>p$levels

[00.10.20.30.40.50.60.70.80.91]

perldl>$red=zeroes(II)->xlinvals(1,0)

perldl>$gren=zeroes(II)->xlinvals(1,0)

perldl>$blue=zeroes(11)->xlinvals(0,1)

aRniSneT umkveTresi wiTeli feri da umkveTresi mwvane feri

pirveli mniSvnelobiT da lurji feri kiinversiulad.

feris cxrilis Sesacvlelad:
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perldl>ctab($levels,$red,$green$blue)

imijis ekranze xelaxla gamosatanad:

perldl>line3d[$x,$y,$z],{LineWidth=>2}
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nawili 4 warmodgenilia PDL-Siveqtoruli analizi da am sakiTxis

Sedareba MAXIMA-sa da C programirebis enasTan.

Cven ganvsazRvravT mis upiratesobebsa da gamotovebebis (misingebis)

aspeqts.

da bolos, Cven movamzadebT veqtoruli analizis instrumentsPERL

TOOL KiT-is gamoyenebiT.

naSromis samizne:

Tezisebi inJinrebsa da mkvlevarebs daexmarebaTmecnierebaSi

maTematikuri gamoTvlebis TvalsazrisiT vrceli monacemTa bazebis

mosaxerxebeli marTvis warmoebaSi.analitikuri meTodebi da

interpretaciis Sedegebi maRali efeqturobiT gamoirCeva.SerCeuli

magaliTebi ilustrirebulia praqtikuli SemTxvevebis safuZvelze.
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