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111 HACJIOB JOKTOPCKE JUCEPTAIIUJE:
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Tumnosu ca npecekoM M KOHTPOJIa pecypca Yy HHTYMIMOHUCTHYKOM CEKBEHTHOM JIaM0/Aa pauyHy

IV HIPEIIEJ JOKTOPCKE JUCEPTALIUJE:
Hagectu kparak caznpskaj ca Ha3HaKOM Opoja CTpaHa, TIOTJIaBJba, CIIMKA, IIeMa, Tpa(uKoHa U CII.

Jucepranuja je HANMCAaHA HA EHIJVIECKOM je3UKY, Ha 170 cTrpana, u yk/byuyje 48 ciauka.
TexeTy nUcepTanuje NPeTX0H NMPOLIIUPEHH ANCTPAKT HA CPIICKOM je3uky. Caapikaj
aucepranuje je pacnopelen y 7 mornasiba.

- IIpBo nmoriaBJ/be je YBOIHO.

- Y Apyrom norJiaB/by je NpeIcTAB/beH CEKBEHTHH Pa4yH, JOTHYKH CHCTEM
3aK/bYYHMBAKA KOjU NPeICcTAB/ba TEOPHjCKY OCHOBY OPMTHHAJIHOTL Jiesia Auceprauuje.

- Tpehe norias/be YuHM OCBPT Ha opMajIHe pauyHe KOju cy o1 HajBeher 3Hayaja 3a
HACTAHAK U pa3Boj GopMATHMX PAYYHA KOjU YMHEe OPUTHHAJIHHU €0 Te3e.

- Y yerBpTOM NOrJaBsby je npencrasiben lambda Gentzen pauyn, yBenen je Tuncku
CHCTEM €2 NMPeceKoM U J0Ka3aHe Cy HajBaKHUje 0co0MHe 0BOTI pavyyHa.

- ¥ nerom norJiaBiby je yBeaeHo npomupeme lambda Gentzen pauyna, no umeny
resource control lambda Gentzen pauyH, y kome je omoryhena KoHTpoJia pecypca
3axBasbyjyhu onepaTtopuma Koju npeacTaB/bajy pauyHcKe NaHAaAHe CTPYKTYPHUM
NPaBUJIMMAa CEKBEHTHOT payyHa. 3aTHM je yBeJeH aieKBaTaH TUIICKH CHCTeM ca
NpeceKoM, M 10Ka3aHe cy OMTHe 0COOMHe MPeICcTaB/beHOr cucTeMA.

- Ilecro mor;iaBsbe yBoau resource control cube, crpykrypy koja komounyje u
YONIITaBa payyHe M THIICKE CHCTeMe NpeACTaB/beHe y MPeTX0/HA JBa NMor1aBJ/ba.

- IMociaeame noriaap/be je 3aK/bY4HO, H CAAPKU Mperie]] OPUTMHAJHUX pe3yJITaTa Tese,
Ka0 M CMEpPHHULE 32 1a/bH HACTABAK UCTPA’KUBAKHA.

Cmucak kopuuhene Jmreparype caapxu 75 pesneBaHTHHUX, BehmHOM BeoMa aKTyeJIHHX
pedepenuu.




\Y BPEJHOBAIBE NIOJEJUHUX JEJTOBA JOKTOPCKE JUCEPTAIINJE:

HacusioB qucepranmje je jacno ¢popmyucaH, CAapKu K/by4He ped HCTPAKNBaIba, Te aJeKBATHO
penpe3eHTyje TeMy H caJpikaj 1ucepranmje.

YBoaHHM €0 qucepTanMje Ha MOYeTKY Jaje KpaTaKk HCTOPUjCKH OCBPT HA Pa3Boj JOTHKe Y
PavYyHAPCTBY, €a HATVIACKOM Ha PavYyHCKe HHTepIpeTalyje MojeJHHNX JOTHYKHX cUcTeMa. Y beMy
cy HepopMaTHO yBeleHe U o0jalImbeHe KJby4He peun Aucepranujom odpalene Teme, a moTom je nara
MOTHBAIHja 32 OPUTHHAJIHH Je0 HcTpaxuBama. Ha kpajy yBoaa je npeacraBibeH caapikaj ocTaTka
Te3e. Komucuja cmarpa a je yBoa mo cBoM o0MMy M caap:kajy oarosapajyhu.

Jpyro u Tpehe nor;aBjbe y 0OCHOBHMM LPTaMa Jajy TeOpPHjcKe OKBHPe HA KOjUMA ce 3aCHUBAjy
OPUTHHAJIHH Pe3yJTaTH. Y IPYroM NorjiaBby je NPUKa3aH CEKBEHTHH PAYyH 32 HHTYMIHOHHCTHYKY
JIOTHKY, )OPMATHH CHCTEM JI0Ka3HBamkha KOjU NPeCTaB/ba JOTHYKY OCHOBY () OPMATHUX payyHa
KojuMa ce Te3a 6aBu. Y TpehieM mor/jiaB/by cy XpOHOJIOIIKHM pPe/IoM MPHKa3aHa 4eTHPHU popMaTHa
pauyyHa ca TepMHMA K0ja Cy HajBUIIIe YTHLAJIA HA pa3Boj GopMAaJHUX PauyyHa U THIICKMX CHCTeMA
KOjU €y npeJMeT UCTPa:KMBamba. Teopujcku nperJen je KOHUNU3HO U3J107KeH, €A KOJIMIUHOM
uHopManmja Koja je 10B0OJbHA 32 pa3yMeBame HACTABKA Te3e, a €3 HemoTPeOHUX TeXHMYKUX
JAeTasba. Y 0BOM Jeny cy HaBeldeHa U TBphema Ha Koja ce KAHANAAT NO3UBA NPUJINKOM NOjeANHHUX
J0Ka3a y HapeJHUM MOIJaB/bUMA, €A jaCHUM 03HakaMa pedepeHTHHX pagoBa. Komucnja koHcTraryje
Ja je KAaHAUAAT y OBOM JieJly I0KA3a0 32/10BO/baBajyhe No3HaBame TEOPHjCKHX OCHOBA PealM30BaHOT
HCTPAKNBaHa.

YerBpTo noriiaBibe je nocseheno npoyuasamy lambda Gentzen pauyyna, ¢popmasinor pauyHa ca
TepMHMa KOjH MpPeACTaB/ba PAYYHCKY HHTePIPeTALHUjy HHTYHIIHOHUCTHYKOT CeKBEHTHOT PayyHa ca
UMILUTMIUTHEM CTPYKTYPHHUM NPAaBHJIMMA, T CTOra MPeICTaB/ba H MOJIA3HY TAYKY 0BOT
ucrpa:xxupama. /lesosu 4.1 u 4.2.1 oBor norias/ba NpuKasyjy rocajaiime pe3yJrare y 10MeHy
CHHTAaKCe, ONepalujcKke ceMaHTHKe U OCHOBHOT THIICKOr cucrema lambda Gentzen pauyna. Ocraiu
JeJT0BH IOIJIaB/ba NPEACTAB/bAjy NPBe OPUTHHATHE pe3yJITaTe OBe AucepTanmje. Y neiy 4.2 yBeJeH
je THIICKHU cHCTeM ca npeceKoM KOjHu HHTerpuile npecexk y seh nmocrojeha npasuia ocHoBHOr
THIICKOT cucTeMa. HaBeaeHH cy M MPeTXO0AHN HeyCNEIHN NOKYIIAjH KOHCTPYKIHje 0BOT THIICKOT
CHCTeMa, Ca AaHAJIU30M Pa3/iora lbUX0Be HeYCNeIHOCTH U HAYHHOM NpeBa3niIakemha npodaema.
IToToMm je y nesry 4.3 oBOTr NOTJIaB/ba MOKA3aHO Ja MPENI0KEHH CHCTEM 320B0/bABA OCHOBHH Pa3Jior
yBoljewa THIIOBA ca mpecekoM Tj. A1a Tepmu lambda Gentzen pauyna umajy THI Y 0BOM CHCTEMY aKo
U CaMO aK0 UMajy 0coOUHY jake HopMasau3auuje. Y GyHKUMjH 0BOI LEHTPAJHOI pe3yJiTara je
¢opmynucan u noxa3an Behu 6poj nomohnux Trephema. Ha xkpajy noruasiba, y neay 4.4,
NPe/IJI0IKEHO je pelleme 3a npodiem oacycra koudayentnocru lambda Gentzen pauyna, 3acHoBaHo
HA MOAM(HUKALMjH CHHTAKCe M PeCTPMKTHBHMjUM npaBuiuMa peaykumje. Ha taj Haumn cy
J00MjeHa 1Ba NOA-pPayyHa, a 3aTHM je aIaNTAlUjoM TeXHUKe NapajieIHUX PelyKIUja J0Ka3aHo Aa cy
100MjeHr pauyyHu KOHQJIyeHTHU.

IleTo norsnas/be y NOTHYHOCTH NpeacTAB/ba OPUTHHAJIAH JONPUHOC AUcepTanuje, a nocsehexo je
resource control lambda Gentzen pauyny. OBaj pauyn npeacrasiba npouupesne lambda Gentzen
pauyyHa y KoM je oMoryheHa eKCIJIMUMTHA KOHTPOJIA CTPYKTYPHHUX NPABWJIA KOHTPaKLMje U
craldbema. Y geiay 5.1 cy yBeieHe CHHTAKCA H ONePALUjCKa CEMAHTHKA, U Je(pMHUCAHA je Be3a
u3Mmel)y oBor pauyna u lambda Gentzen pauyna. Cunrakca je o6orahena oneparopuma KOHTpaKumje
u ciad/bema. [IpaBuiia peaykuuje cy KOHCTPYHCaHa TAKO a ce KOHTPaxoBame 00aB/ba IUTO PaHHje,
a c1ad/beme 0/J1ake KOJIMKO roj je Mmoryhe, ynme ce mocTu:ke oNTHMAJHOCT H3padyyHaBama. [leo 5.2
Npoy4yaBa OCHOBHY THIICKHM CHCTEM M J1aje 10Ka3 jake HOpMaJIu3aluje oBor cucrema. y jaeiy 5.3 cy
yBeJeHU THUIOBH €a NMpeceKoM Yy Wby 1I00Mjama cucTeMa KOjH y MOTIYHOCTH KapaKTepuile
CBOjCTBO jake HOpMaJIM3anuje. YBeleHH THIICKH CHCTEM Ao/e/byje TepMHUMAa MOJABPCTY THIIOBA ca
NpeceKoM — CTPUKTHE THUIIOBe, H OJJIUKYjYy F'a CHHTAKCHA TUPEKTHOCT M BeJHKAa eKCIIPEeCHBHOCT,
Oyayhu 1a je KOHCTPYHCAH TaKo 1a NPOMEH/bHBAMA €A PA3IHYUTHM YJI0ramMa aoe/byje pa3imyure
BPCTe THIIOBA. 3aBPIIHU [1€0 MOIJIaB/ba YHHHU KOMILIEKCAaH, IPEeNH3aH H AeTa/baH A0Ka3 00a cMepa
HMILTHKALNMje KOjU 32je[JHO I0KAa3yjy Aa y IOCMATPAHOM CHCTEMY TepM MMa THII KO H CAMO aKO
32/10B0/baBA CBOjCTBO jaKe HOpMaJIH3aluje.




IMocneamu 1e0 OPUTHHATHUX pe3y/ITaTa NPHUKA3aH je y IecTOM NOrJIaB/by, Y KOMe je MpeJcTaB/beHa
CTPYKTypa mo uMeHy resource control cube, koja ce cactoju o1 ocam popMaHHX padyHa KOju ce
Pa3IMKYyjy N0 UMIUIMIMTHOM MJIM €KCIIMIUTHOM TPeTMaHy CTPYKTYPHHX OllepaTopa, Kao M 1o
JIOTHYKOM CHCTeMY Ha KOM ce 3acHuBajy. Ha oBaj HaunH, pauyHu npoy4yaBaHM y NPeTX0HA ABA
MOTJIaBJ/ba, KA0 M 0AroBapajyhu THIICKH cucTeMH, Cy HHTeTPUCaHH Yy jeaHy Heanny. OBo morjasibe
caJip:Ku TPH JieJia: Aeo 6.1 yBoau OCHOBHe IOjMOBe pavyyHa 0e3 THIIOBA, y /ey 6.2 cy npeacTaB/beHH
OCHOBHH THIICKH CHCTEMH, 0K je y 1eay 6.3 makma ycMepeHa Ka TUIIOBMMa ca npecekoM. OBaj 1eo
He caap:ku TBphema, Beh ce 3aBpmaBa npuMepoM THNU3HPaka y CBAKOM 0/ 0CaM THIICKHX CHCTEMa
ca mpeceKoM, KOjM Cy WIyCTPOBaHe CJIMYHOCTH U pa3iuke udMel)y cucrema.

Komucuja koHcTaTyje Ja ¢y MpeTxoHa TPU MOIJIaB/ba KOja NMPeACTAB/bAjy LEHTPAIHH €0 Te3e
HANKCAHA MPerJieIHo U jacHo, [a ¢y YpeaHO 1e()MHHCAHHN CBH MOTPEeOHHU MOjMOBH, 00jallIl-EHH H
NpUMepUMa MIIYCTPOBAHH CJI0KeHHjU KoHuenTH. TBphemwa cy npennsHo (popMy/IucaHa U HCHPITHO U
jacHo 10ka3aHa, a NPUKA3aHA MaTepHja je yoOInYeHa Y KOH3UCTEHTHY H KOMILUIETHY LeJUHY Koja
0/IroBapa HU/beBHUMA Ae(pMHICAHUM Y NPENJIOTY caAp:Kaja HCTPAKUBAA.

33Bp1[[H0 nmorjgaB/be CA/IPKH CAKET PEe3UME T0IIPHHOCA zmcepTaunje Ca OCBPTOM HaA IbUX0B 3H2‘{aj,
MOFthOCTl/I NnpuMeHe u Moryhe npaBie HaCTaBKa UCTPaAKUBaba.

Te3a ce 3appmasa JucToM kopumhene Juteparype koja caap:xu 75 pepepennn. Komucuja yrephyje
Ja je JIUTepaTypa BeoMa aKTyeJHa, peJieBAaHTHO KopuiiheHa y AucepTanyju M KOPeKTHO HUTHPAaHA.

3ak/by4HO, KOMHCHja IIO3UTHBHO OLielbYje CBe MojeIHHe [eJI0Be JucepTauuje.

VI CIIMCAK HAYUHHUX U CTPYYHUX PAJIOBA KOJHU CY OBJABJBEHM NJIN
INPUXBAREHMU 3A OBJAB/BUBAILE HA OCHOBY PE3YJITATA HCTPAKUBAIBA Y
OKBHUPY PAJJA HA JOKTOPCKOJ JTUCEPTALINIA
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Vi
VI

3AK/bYYIIN OJHOCHO PE3YJITATH HCTPAKUBAIbBA
CONCLUSIONS, I.LE. RESULTS OF THE RESEARCH

Pe3yaraTu ucrpaxkuBama CIpoBeJeHOr Y OKBUPY AucepTaumje cy ciaeaehu:

IpencraBibeHo je pelee npodiema kapakrepusanuje lambda Gentzen Tepma ca ocoounoM
jake HOpMaJIM3aluje, 3aCHOBAHO Ha YBol)ermy THIICKOT cucTemMa ca npecekom y lambda
Gentzen pauyH. YBe/ieHH THIICKH CHCTEM je HHOBATHBAH 110 TOME IITO je mpecek yrpahen y
Beh mocrojeha mpaBuJIa 0OCHOBHOT THIICKOT CHCTEMA, YMMe je 0UyBaHA CHHTAKCHA
JupeKTHOCT cucrema. Ilocieanna oBakBor peliemha Cy jeAHOCTABHUjH M IMPEKTHUjU A0Ka3U
JKeJbeHUX 0COOMHA NMPe/IJI0KeHOr THIICKOT CHCTeMa.

Ipensoxen je resource control lambda Gentzen pauyu, npsu dpopmanHu pauyH Koju y
OKPYKelbY HHTYHIIHOHUCTHYKOI CEeKBEHTHOT PAaYyHa KOHTPOJIMIIE TyILIHPahe 1 Opucame
NPOMeH/bUBUX, Tj. oMoryhasa KoHTpo.J1y pecypca, noMohy eKCIIMIIUTHO YBeleHUX
onepaTopa KOHTpaKnuje H caad/berma. TeopHjcku 3Ha4aj NPeIJI0KeHOT PayyHa ce OrJIefia y
oCTBapemy NOTNYHHjer yBHAA y Mpolec M3payyHaBama, a IPAKTUYHN Yy MoryhHocTH
ontuMu3auuje ucror. Takole, 0BUM je mMoOCTHrHYTO U HOBO mpomuperme Curry-Howard
KOpecNoHAeHIHje, jelHe 0] HeHTPAJTHUX NapajurM1 TEOPHjCKOr pauyyHapcTBa.

V¥ npenaoxenu resource control lambda Gentzen pauys cy yBenenu cnenuduyHu THIOBH ca
NpeceKkoM, T3B. CTPUKTHM TunoBu. Ha oBaj Ha4YuH je 100MjeH TUIICKH CHCTEM €a BeJTUKUM
CTeNeHOM eKCIPeCHBHOCTH, OyAyhu 1a ce mpoMeH/bHBaMa ca Pa3IMIUTHM YJIOTaMa y TepMy
Ja01e/byjy pa3iuuure Bpcre TUnoBa. Tume je mokazaHo 1a TUIIOBM €A NPeceKoM
MpeCcTaB/bajy MPUPOIHO OKPY:KeHe 32 PajJ ca pauyHHMa ca KOHTpoJoM pecypca. Takolje,
JI0Ka3aHa cy OMTHA CBOjCTBAa OBOI PavyyHa, NONYT 04yBalka THIIOBA NPUJIMKOM peayKumje,
KOpecnoJeHIMje JOMeHa, JeMe 0 3aMeHH, jake HOpMaJIM3alMje 1 KapakTepusanuje jake
HopManu3anuje. Ha ocHOBY cBera HaBe/IeHOT, MOKke ce 3aK/bYUHTH 2 je MpelJI0KeH!
THIICKH CHCTEM €A CTPMKTHUM THIOBHMA MOT0/IaH KAHAUAAT 32 NOTEeHLMjaTHy
UMILIEMEHTAIUjY Pa4yHa ca KOHTPOJIOM pecypca.

Konauno, mpejacraB/beHa je CTPYKTYpa moJ Ha3uBoM resource control cube, koja ce cacroju
0/ 0caM MapaMeTapCKH 32JaTHX padyyHa y KOjUMa ce Bapupa kako MoryhHoct koHTpose
pecypca, Tako u oarosapajyhe normuxo okpy:xkeme. OBUM je 100HjeH Moes 3a
reHepajiM3anijy NpeTxoaHo NPOy4YaBaHUX PauyHa y OKBHPY AWcepTannje, H lbMXOBHX
THnckHX cucrema. Kopunrhemem oBe cTpykrype omoryheno je ynudgopmHo npoyyaBame 1
pa3BHjambe PAYYHCKHX HHTEPNPETANMja MHTYMIIHOHUCTHYKHX CEKBEHTHUX pavyyHa, ca




UMILTUIUTHUAM, APUHjaTHO eKCITHIUTHAM H eKCIUIMIMTHHM CTPYKTYPAJHUM
NPaBHJIMMA, KOja NMPeICTAB/bAjy JOTHYKe KOPECIOHAEHTE 0NepaTopuMa 3a KOHTPOJLY

pecypca.

The results of the research that have been presented in the dissertation are:

A solution to the problem of the characterisation of the strongly normalising lambda Gentzen
terms is proposed. It is based on the introduction of intersection type assignment sytem to
the lambda Gentzen calculus. The proposed type assignment system is innovative due to the
fact that the intersection is incorporated into already existing type assignment rules of the
simply typed system, thus preserving syntax directness of the system. As a consequence of
this solution, simpler and more direct proofs of the desired properties of the system are
given.

The resource control lambda Gentzen calculus is proposed. It is the first calculus that
controls duplication and erasure of variables in the intuitionistic sequent calculus setting, i.e.
enables the resource control, by explicitly introduced operators for contraction and
weakening. The theoretical importance of the proposed calculus lays in enabling a more
detailed insight in the computation process, whereas practical importance lays in the
possibility of computation optimization. Moreover, a new extension of the Curry-Howard
correspondence, one of the central paradigm of theoretical computer science, is obtained.

A specific kind of intersection types, namely strict types, are introduced to the resource
control lambda Gentzen calculus. The obtained type assignment system exhibits high level of
expressivity, because different kinds of types are assigned to variables with different roles in
the term. Therefore, it is demonstrated that intersection types naturally fit to the calculi
with resource control. Moreover, some important features of the proposed typed calculus
are proved, such as preservation of type during computation, domain correspondence,
substitution lemma, strong normalisation and characterisation of strong normalisation.
Based on the presented, it can be concluded that the proposed strict type assignment system
represents a convenient candidate for the potential implementation of the resource control
calculus.

Finally, a structure called the resource control cube is introduced, consisting of eight term
calculi parameterized with both the resource control operators and corresponding logical
framework. In that way a system that generalizes the previously studied calculi and their
type assignment systems is obtained. The resource control cube also enables the uniform
study and the development of the computational interpretation of intuitionistic sequent
calculi with implicit, partially explicit and explicit structural rules, since these rules
represent logical counterparts to the resource control operators.




VIl  OHEHA HAYMHA ITPUKA3A U TYMAUYEA PE3YJITATA HCTPAXKUBAIBA
ExcnmmmuTHO HaBECTH MO3UTHBHY WM HETATUBHY OLICHY HauMHA NIPHUKa3a U TyMadema pe3ynrara
UCTPaXHBabHA.

VIII  EVALUATION OF THE PRESENTATION AND INTERPRETATION OF THE
RESEARCH RESULTS

Explicitly give a positive or negative evaluation of the presentation and interpretation of the research

results.

OpUrHHAIHY Pe3y/ITAaTH HCTPA’KUBaKa NMPeCTAB/bEHH Y 0BOj JHCEPTALMjH CY CHCTEMATHYHO U
Nperyie/iHO U3JI0KeHH, ca 32J0B0/baBajyhe MOCTHIHYTOM paBHOTe:KOM H3Mel)y MaTeMaTHuKe
(¢popmanHOCTH U HepopMaATHUX 00jamimb-erba. JlepuHuUCcaHN Cy CBM HEONIXOAHH MOjMOBH, TBphema cy
npeuu3Ho GopmMyJicaHa U JeTa/bHO J0KA3aHA, C10KeHHjH KOHIENTH Cy J0AATHO AUCKYTOBAHH H
wiycrposanu npumepuma. Ilpuka3s pesyarara je ynornmymen ca 48 ciamnka u radeia.

Ha OCHOBY H3JIOKE€HOT, KOMI/ICI/lja NMO3UTUBHO oueﬂ,yje Ha4Y4H IPpUKa3a U TyMaviema pelyJjarara
HCTpa)KuBaba.

The original research results proposed in this dissertation are presented in a systematically adequate
and laid out manner, with the satisfactory achieved balance between mathematical formality and
informal explanations. All of the necessary concepts are defined, the propositions are well-
formulated and proved in detail, some more demanding concepts are additionally discussed and
illustrated by a number of examples. Furthermore, the presentation of the results is completed with
48 figures and tables.

Based on the above, the committee positively evaluates the presentation and interpretation of the
research results.

IX KOHAYHA OIHEHA TOKTOPCKE JUCEPTAIIUJE:

EXCIUmMIMTHO HABECTH Ja JIM AMCEPTAIlHja jecTe WK HHje HalMCaHa Y CKIIaay ca HaBEeJCHUM
00pa3oxkemeM, Kao U J1a JIK OHa CaIp KU WK He CaJIp>Ku CBe OUTHE eneMeHTe. JaTu jacHe, mpenusHe u
KOHIIM3HE 0JIr0BOpE Ha 3. U 4. nUTame:

IX FINAL EVALUATION OF THE DOCTORAL DISSERTATION

Explicitly state whether or not the dissertation is written in accordance with the provided elaboration, as
well as whether or not it contains all of the relevant elements. Provide clear, precise, and concise answers to
questions 3 and 4:

1. Jla nu je aucepraiyja HaMKCaHA y CKIAay ca 00pa3iokKeHheM HABEICHUM y NIPUjaBU TeMe?

Ja, nucepranuja je y noOTIyHOCTH HANMCAHA y CKJIaAy ca 00pa3jio:KemeM HaBeeHUM y IpUjaBu
TeMme.

Is the dissertation written in accordance with the elaboration stated in the submission of the topic of
the thesis?

Yes, the dissertation is written in complete accordance with the elaboration stated in the submission
of the topic of the thesis.

2. [a nu muceprainuja caapxu cBe OUTHE eleMeHTe?




Ja, nucepranuja cagp:u cBe OMTHe eJieMeHTe NMpeaBul)eHe 32 0BaKBY BPCTY Hay4YHOT paja:
TEOPHUjCKHU YBO/ ca MperjeoM cTamba y 00J1acTH U jaCHOM MOTHBALMjOM HCTPaKUBabHa,
CHCTeMAaTCKH U MperJie/iHo U3/10KeHe OPUTHHAJIHE pe3yJiTaTe HCTPAKHBaha, 3aK/bY4YaK U
cBeoOyxBaraH cnucak kopuuhene jqureparype.

Does the dissertation contain all of the relevant elements?

Yes, the dissertation contains all of the relevant elements expected for this type of the scientific
research: the theoretical introduction with an overview of the relevant results in the field of the
research and clear motivation, clearly written and systematically presented original results, the
conclusions, and the comprehensive bibliography listing.




3.

ITo yemy je mucepTalija OpUrHHAIAH JOTPUHOC HAYIIH?

OpurnHanal A0NPHHOC OBe JUCEPTALHje 00JIACTH JIOTHKe Y PAaYyHAPCTBY ce orJiefa y:

HHOBATHBHOM HA4YMHY yBol)er-a THIOBa ca mpecexkoM U ¢popMaiHe pauyHe ca TepMUMA, y
IH/bY KOHCTPYKIIMje aIeKBATHOT THIICKOT cucTeMa 3a jamoaa Gentzen pauyn;

pa3Bojy npBor GopMaJIHOT pauyyHa KOjH KOMOUHYje KOHTPOJIy pecypca u
HHTYMIHOHMCTHYKO CEKBEHTHO OKPY:KeHe;

npoy4yaBamy HHTepakuuje u3Mel)y onepaTopa 3a KOHTPOJIy pecypca H THIIOBA €A NPeCceKoM,
KOje je pe3yJITOBaJI0 HOBUM MOMMAaIbeM yJiore npeceka y GopMaaTHUM pauyHHUMa, Kao U
HOBUM MOryhHOCTHMMa NpHMeHe 3aCHOBAHMM HA TAKO3BAHMM CTPUKTHUM THICKHM
CHCTEMHMA;

npeajaramy CTPYKTYype KOja mapaMeTpu3syje onepaTope 3a KOHTPOJIY pecypca y OKBHPY
HHTYHIHOHUCTUYKHUX (pOPMAIHHX padyyHa ca HMIUIMIIATHOM CYNICTUTYIIHjOM, T€ CTOra
omoryhaBa muxoBo yHugopMHO NpoyyaBame H pa3Boj.

OpurnHa HOCT M 3Ha4aj AucepTanuje cy A0AATHO NoTBpheHn YynmbeHnoM 1a je Behu 1eo pesyarara
Ny0JMKOBAH Y HAYYHHUM YacoNMCHMA WU NPe3eHTOBaH Ha Mel)yHapoaHuM KoHpepeHIMjama.

In what way does the dissertation provide an original contribution to science?

The original contribution of the thesis to the field of logic in computer science consists of:

an innovative way of introducing intersection types to term calculi, in order to obtain an
adequate type assignment system for the lambda Gentzen calculus;

the development of the first term calculus that combines the notion of resource control and
intuitionistic sequent setting;

the study of the interaction between the resource control operators and intersection types,
that resulted in a novel perspective on the role of the intersection in term calculi, as well as in
new application possibilities based on the so-called strict type assignment systems;

the development of a structure that parameterizes the resource control operators in the
framework of intuitionistic term calculi with implicit substitution, and therefore provides a
method for their uniform studying and development.

The originality and value of the dissertation are confirmed by the fact that the majority of the results
is published in scientific journals or presented at international conferences.

4,

Henocraiu qucepranuje v lUXOB YTHIIA] HA PE3YJITAT HCTPAKHBAHA

Jucepranuja Hema HeAOCTATAKA.

The shortcomings of the dissertation and their influence on the results of the research.

The dissertation does not have shortcomings.




X IPEIJIOT:
X SUGGESTION:

Ha ocHOBY yKyITlHE OIICHE AMCEpTAaIlHje, KOMHCH]a MPeIaxe:

- Ja ce JOKTOpcka aucepramuja kanamaata mp Jeiaene Useruh, moy Hasuesom Tunoeu ca
npecekomM u KOHmMPONA pecypca y UHMYUUUOHUCMUYKOM CEK6EHMHOM 1amO0a padymy,
NPUXBATH, a KAHAUIATY 0A00pHU 0a0paHa.

Based on the overall evaluation of the dissertation, this committee suggests:

- that the doctoral dissertation of the candidat Jelena Iveti¢, M.Sc, titled Intersection types and
resource control in the intuitionistic sequent lambda calculus, be accepted, and the candidate
be granted the right to defend it.
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