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HHpopMaTHKA
HMucepranusita e paspadorena BB dakyJiTera 10 MaTeMaTHKAa U HHpOpPMaTHKa
Ha [llymenckus ynuBepcuret ,,Ennckon Koncrantun IlpecaaBexu‘

Karenpa ,,KomnorspHa nadpopmaruxa‘

Penenzenr:

npod. aMH CrosiH HenkoB Kanpanos, Texauyecku yauBepcureT — ["abpoBo

Penensusara e moarorseHa Bb3 ocHoBa Ha 3amoBex Ne PJI-16-066/28.06.2019 r.
Ha Pextopa Ha IllymMeHCKHS YHHUBEpCHTET M peIleHHE Ha IIBPBOTO 3acelaHWe Ha

Hay4IHOTO XypH, npoBeaeHo Ha 03.07.2019 r.

1. lanHn 32 JOKTOPaHTYypaTa, ANCePTANMATA, aBTopedepaTa H MyOJIHKAIHHTE
Hacrosmara mpouexypa ce mpoBexja B CHOTBeTCTBHE ¢ IlpaBmimHuka 3a
pa3ButHe Ha akagemMuuHus cberas B Y |, Enuckon Koncrantun IpecnaBcku®.
Muxaena TogopoBa e pozeHa B rp. Aitoc npe3 1991 r. Bucme oGpa3zoBanue
3aBbpmBa B 111V, crorBeTHO Gakanasbp npe3 2014 r., cnenuannoct ,,iHpopmaTuka“ u
MarucThbp npe3 2015 r., cnenunanzoct ,,CopTyepHO HHXEHEPCTBO .
Ot 2015 r. e acucreHT no uHpopMaTuka BeB (DakynaTera 1Mo MaTeMaTHKa H
nHpopmatuka Ha IllymeHCKUS yHUBEpCHUTET.
KommnekrsT MaTepuanu, NpecTaBeHU 3a peleH3WpaHe, ChIbpika: Mojba 3a

pa3skpuBaH€ Ha IIpoHeaypa; MAUCCPTALIUOHEH TPYA, aBTope(bepaT; 3aII0B€] 3a



3a4KCIIsIBaHe; 3alloBejl 3a ONpejeisHe Ha BTOPU HaydeH pPBKOBOJAMTEN; 3alloBE] 3a
OTYHCJISIBAaHE C IIPaBO HA 3alllUTa; IPOTOKOIM OT MPOBEACHH H3IUTH; IPOTOKON OT
NpeIBapUTeTHO OOCHKAAaHe Ha IUCEPTALMOHHMS TpyH; JeKjapalus 3a aBTOPCTBO;
CrpaBKa 3a MPUHOCHTE B JUCEPTALMOHHUS TPYX; CIMCHK Ha ITyOIMKAlMUTE; KOMUS Ha
myONuKanuuTe; aBToonorpadus.

Jlucepranmsra € TOCBeTEHa HA aKTyaJHH MpOoOJIeMH, CBbp3aHH C H3CIIEIBaHETO
Ha XeIl-(yHKIHH.

Xem-pyHKIMUTE UrpasT BaxHa pois B Kpunrorpadusra. [Ipu Tax gaHHM C
IPOU3BOJIHA JBJDKHHA ce M300pa3sBaT B JaHHU ¢ (pukcupaHa IbJDkuHA. OCHOBHHTE
W3UCKBaHUS 3a elHa Xem-QpyHKims H ca:

® 110 JajieHo chobmenue M, pesyntarsT H(M) na ce nmpecmsTa JIeCHO, HO Ja
OBae TpyaHO 1o AazeH pesyntaT H(M) na ce Bb3CTaHOBH IPBOHAYAIHOTO
CHOOIIEHHUE;

® 1a e cBOOOJHA OT KOJHM3WH, T.€. pa3IMYHH CHOOINEHHs Ja MMAT elHa U
ChIIa XEII-CTOHHOCT.

Hucepranusra e ¢ o6 obem 108 crpanuIm U chabpKa: CIUCHK GUTYPH, CIIHCHK
Tabnuiy; obIna XapakTepuCTUKA Ha AUCEPTAI[MOHHUS TPY/L; OJ1aroJapHOCTH; TPH IJIaBH;
3KIIOYEHME; BWKJAaHMA M HAacOKHM 3a II0-HaTaThIHA paboTa; IyOIMKALUK 110
JUCEPTAllMOHHUS TpPyJ; JeKJIapalus 3a OpUTHHAIHOCT, CHHCHK Ha CHKPAIICHHUSITA;
6ubnuorpadus.

I'maBa 1 uma 0630peH XapakTep, KaTo € pas3riieaHo ChbBPEMEHHOTO ChCTOSIHHE Ha
npobiema, cCBbp3aH C Kpunrorpadckure Xem-anroputMu. ONHCaHM ca OCHOBHMTE
METO/IH 3a U3CJIe/[BaHe Ha eJ{Ha XelI-QyHKIH, 3a JIa Ce IPEIeHH, JAlTH € IMOIXO0/AINa 3a
KpUnTorpadcku Leiu:

® aHaIM3 Ha PaBHOMEPHOTO pasIpe/ie/ieHue Ha CTOMHOCTHUTE;

® aHaJIM3 Ha YyBCTBUTEIHOCTTA CIPSIMO MAJIKH INPOMEHH BBHB BXOJIHHTE
JaHHUY;

® CTaTHUCTUYECKH aHAIU3 Ha KOHPY3us U TUdy3us;

® TECT 3a yCTOﬁ‘IHBOCT Ha KOJIM3HH.
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I'maBa 2 e mocBeTeHa Ha IICEBIOCIy4YaHU TeHepaToOpH, O0a3upaHU Ha XaOTHYHH
cucreMu. B pa3gen 2.1 e npencraBeHa CHIMHOCTTAa U ca pasrilelaHd pa3iIM4HU BUIOBE
TIICeBIOCTyYaifHU T€HEPaTOPH.

B pa3genu 2.2 u 2.3 ca npeicTaBeHH J1Ba HOBH IICEBAOCITy4YaliHU TeHepaTopa.

B nedunumusra wa nsere Tinkerbell ¢ynxmum (2.27) mHa ctp. 48 BMmecTo
CTOMHOCTH 3a KO€(UIMEHTHTE C|, C2, C3, C4, CA JAJICHU CTOHHOCTHUTE a, b, c, d. He craBa
SCHO KaK ca mnojadpaHW Te3W CTOMHOCTU. JlamM ca NpaBeHM OINUTH C pPa3IUYHU
CTOMHOCTH M TOYHO 3a Ta3d KOMOMHALUS CTaTUCTUYECKUTE TECTOBE ca MMAall|
YZIOBJIETBOPUTEIHU Pe3yaTaTH?

B pasgen 2.3 e mpezacTaBeH HOB IICEBAOCIY4aeH I'€HEpaTop, KaTo € HalpaBeHO
YCIIOXKHSIBaHE Ha IICEBJOCIy4aeH reHepaTop, npeioxkeH oT aou. Kpacumup Kopmos.
JHokato npu KopzmoB ce usmon3Ba equH Signature aTpakTop, TO B JUCEpTalUiTa ca
KOMOWHHMpaHM J1Ba eK3eMIUIsIpa Ha To3H aTpakrop. HanpaBeHa e nporpaMHa peanu3arus
Ha e3uka C++ ¥ e u3ciieiBaHa IOJydeHaTa peAula oT OMTOBE 32 KOHKPETHH Ha4alHH
CTOMHOCTH, KaKTO U 3a KOHKPETHM CTOMHOCTU Ha JABara mapamerspa L; U L,, KOUTO
,Jleda3upat [BaTa aTpaKTopa.

IIpencraBeHu ca pe3yJlTaTUTe OT CTAaTUCTUYECKUTE TecToBe, npoBeaeHu ¢ NIST,
DIEHARD u ENT. Bux npenopsyan Ha ouIaiHaTa 3amura Ja ObaT JaieHH TI0BeYe
NoApoOHOCTH Kak ca IOIyYeHH CepUHTe, KOMTO ca OWIM BXOJ 3a CHOTBETHOTO
OpUIOXKeHHe W Kak, Hampumep or Tabmuma 2.5 craBa sicHO, 4Ye ,,aliTOPHTHMBT
[IpeMHUHAaBa ycIielHo Bcuuku TecroBe Ha DIEHARD®.

OcHOBHO MsCTO B aucepTalusiraa 3aeMa ['aBa 3, B KOSATO ca MpeICTaBEHH JBa
HOBH XelI-aJITOPUTHMA.

B pasgen 3.1 e ommcana xem-Qynkius, HapeueHa SHAH, 6asupana Ha
HepaBHOMEPHO (GUITpHpaHe Ha XaoTH4YHO H3o0paxenue. [Ipouenypara ce cscron ot 10
cTelkH. ChlecTBEHa poJls B aIrOPUTHMA MI'pae pejuliaTta oT OHUTOBe, MMOJydaBaHa OT

TIICEBIOCITyJaifHUS TeHepaTop OT pasznen 2.2.



[lpoBeneHn ca peauIa H3CIEIBAHUS JalM MPEUIOKEHHS X€Il aJrOpUTHEM
VIOBJIETBOPSIBA OCHOBHHUTE ITOKa3aTeNH 3a KayecTBeH MpoAyKT. M3noxkenueTo e mocra
cOuTO M aucepranMsATa Ineme jga Opge ome no-yOeauTenHa, ako B TeKcTa Osxa
BKJIIOYEHH noBeue o0sicHeHust. Hanpumep B Touka 3.1.2.1 ca npeacraBeHu pe3ynTaTuTe
or JluctpuOyTHBHHMS  aHamu3. MOTHUBHpOBKaTa, dYe HoBaTa  XelI-(pyHKIHSA
YIIOBJIETBOpSIBA M3UCKBAHETO 32 PAaBHOMEPHO paslpelielieHHe Ha XeIl-CTOMHOCTHTE €
MHOTO JIakOHH4Ha (camo oT 3-4 u3pedeHus). M3noxenuero ot crp. 65 mpenpama Ha
ctp. 84, 3a na Bugum ®urypu 3.1 (a)-(r), oT xouTo Ou TpAOBanO Ha YUTATENd Ja MY
CTaHe SICHO, Y€ BCUYKO € JOCTaThYHO 000CHOBAHO.

AHamM3bT HA YYBCTBUTENHOCTTA (HalM MajKd IIPOMEHH BBHB BXOAHOTO
ChOOIIEHHE BOAAT 0 3HAYUTEIHU IPOMEHU B XEII-CTOMHOCTTA) € WIIOCTPUPAH C IIECT
npuMepa, a He ¢ JeBEeT, KaKTo ce TBhpJAU B TeKkcTa. ToBa ca ciyuyaute 2-7. M3BoasT, ue
OT Te3W MPUMEPH CIIE/IBa, Y€ XelIl-(PyHKIHUITa UMa ,,BUCOKA TyBCTBUTEITHOCT KBM BCSIKa
IpOMsIHA B KJIIOYOBOTO IIPOCTPAHCTBO MU C€ CTPyBa MPHOBP3aH.

Pesynrarute oT npoBefieHHTE €KCIEPUMEHTH C TECTOBE OT THII A W THN B Ha
CTaTHCTHYECKUS aHAINU3 Ha KOHQY3us ¥ Audy3us ca NpeICTaBeHH B HAKOJIKO TaOJIHIIH.
CpaBHeHH ca pe3yaTaTUTe OT TeCTOBeTe 3a npearanara xem-¢yuakuus SHAH ¢ npyru
aHaoruyHu cucreMu. CpaBHEHHETO IMOKa3Ba, 4e HoBaTa (PYHKIMS MMa JocTa JoOpH
NoKazaTeaH. AHAIOTUYHO M aHAJTM3BT 3a KOJMU3UUTE MOKa3Ba, 4e HOBaTa (PYHKIMS UMa
no6pa yCTOHYHMBOCT 110 OTHOIIEHHE Ha KOJTHU3UUTE.

B pazgen 3.2 e npeuioxkeH ApYyr HOB XelI-alropuThM. M3mon3BaHa e ujuesita ot
paszen 3.1, kaTo cera ce mpuiara IceBIOCTyYaHUs reHepaTop oT paszmen 2.3. Karto
JIOITBITHUTENIHO YCIOXKHEHHE B aTOPUTHMA € BKJIIOYEHA MaHUIYJAlUs Ha OUTOBETE C
u3non3BaHe Ha OeHT-QyHkuus. M3mon3eaHata MeToAMKa 3a aHAW3 HAa KayecTBaTa Ha
HoBaTa Xem-pyHkius BentSign e cbmara karto 3a ¢pynkuusta SHAH no otHomeHue Ha
JUCTpUOYTHBEH aHaJIM3, aHAIW3 Ha YyBCTBUTEIHOCTTA, CTATHCTHYECKH aHAlM3 Ha
KOH(Y3us ¥ Judy3us U aHATH3 Ha KOJIU3UHTE.

C mo HAKOIKO M3pedyeHHs € 000CHOBaHA yCTOHYMBOCTTAa Ha alrOPUTHEMA CpPEIry

Birthday araka, Meet-in-the-Middle araka u Second Pre-Image araka.



ABTOpedepaThT € MOATOTBEH CIIOpe] HM3UCKBAHUATa M OTpa3sBa IPaBHIIHO
CHABPXKAHUETO Ha IUCEPTALIUATA.

Jlucepranusra e U3rpajieHa Ha 6azaTa Ha TpU ITyOIMKaLUH.

JlBe oT myOnukanuMuTe ca cTaTMH B crnucanus, pedepupanu B SCOPUS, xaro
umar SJR 2017 = 0.216 u SJIR 2017 = 0.319. Te3u nBe myOGnukanuu ca ¢ TpUMa U
YeTHpUMa CHaBTOPH, CHOTBETHO. B mybnukanumre ca IpeJCTaBEeHM HOBHUTE XeEIl-
anmroputmd SHAH u BentSign 1 HOBUTE IICEBIOCITyYalHUTE IeHEPATOPH, KOMTO ca B
OCHOBAaTa Ha CHOTBETHUTE ANrOpUTMHU. CTaTUUTE ca Ha aHIVIMHCKH €3UK.

Tperara mnyOnukamus e caMocrosrteneH jnokinan Ha MATTEX 2018 -
YHUBEPCUTETCKAa KOH(EPEHIUS ¢ MEXAyHApOIHO ydacTHe. JIOKIagbT € Ha OBIrapcku

€3UK 1 IMa 0030pEH Xapakrep.

2. Hayunn npunocu

[IpuHOCHTE Ha JucepTalMsATa ca HAydHM U HaydHO-IpwiIoxHH. [Ipuemam
(GOopMyITUpOBKUTE Ha aBTOpA, IIPEJCTBEHHU Ha cTp. 92 B aucepranuara U Ha cTp. 35-36 B
aBTOpedepara.

OCHOBHUTE HAay4YHH IIPUHOCHU ca B ['1aBu 2 ¥ 3 U ce ChCTOSAT B KOHCTPYHPAHETO

Ha IBa HOBHU HCCBIIOCquaﬁHH réHeparTopa 1 iBa HOBHU XCII-aJITOPUTHMA.

3. 3a6es1e:KKH 110 JHCEPTALUHOHHHUS TPYA
HsmaMm npyru 3a0ennexxku o qucepTanusaTa, OCBeH 3a0eleKKUTe, BKIIOYEHH I10-

rop€ B TEKCTAa Ha HaCTosIIaTa pEeICH3U .

4. 3akaoueHne

CuuTaM, 4Ye NpeICTABEHHSIT AUCEPTALHOHEH TPYA OTroBapsi HANBJIHO Ha
U3HCKBaHHATA Ha 3aKOHA 3a pa3BUTHE Ha aKkaJleMUYHUs cbeTaB B Permybnuka brirapus,
Ha IlpaBuimHHMKa 3a HEroBOTO MNpwiIokeHHe M Ha IlpaBuimHHMKa 3a pa3BUTHE Ha
akmeMuuHuss cbctaB Ha IllymeHckus yHuBepcuter ,Emmckon KoHcraHTHH

IIpecnaBcku‘.



JJHcepraltdonEUAT TPYN CBIBPKA HAYIHH U HAYIHO-TIPHIOKIN pPE3YITATH,
KOHTO MPEACTABIIBAT OPUIHHAIEH TpUHOC B HaykaTa. KaHIWAATET TNIPHTEKARA
ALAGOYECHN  TEOPETUUYHH 3SHAHMS H  CHOCOGHOCTH 32 CAMOCTOSTCIHH HAay4HH
H3CTICABAHNSA,

Hocturnature  pesymraTn MM laBaT OCHOBaHHE YOeaeHo fa Npemioka ja
Ovlle npuebieHa oOpasopaTesHaTa W HAY4Ha CcTereH L JokTop Ha Muxaema
Huvmrposa Tonoposa B
Hoktopeka nporpama: Mudopmaruka
[Ipodecnoranio nanpasienne: 4.6. UHdopMmaTika i KOMIIOTEPHH HayKH

O6mact Ha BuCITe obpasopanne: 4. TIpHPOHH HAYKH, MaTeMaTHKa 1 HHOPMATHKa.

10.08.2019 r., Moammnc: %mﬂw

rp. I'abposo /mipod. AMH Cm;H Kanpanos/



