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Pedepar:

1. Y nuceprauiiiHiil po60TH BUPIIIyeThCSl HACTYIIHA HAYKOBO-TIPUKJIafHAa 33a4a: po3po0Ka i JOoCiIKeHHs
apUPMETUYHOTO CKJIaJaHH ABIKOBUX 6iHOMiaJIbHUX YKMCeJl IPU OOMEXEHHSX Ha 00CT IPOrpaMHO-arapaTHUX
BUTPAT 3 METOIO IPUCKOPEHHS 06YNCIIIOBAIbHOI 06pOOKM 6iHOMianbHOI 4KC10BOi iHpopmauii 4151 6isbin
eeKTUBHOrO BIIPOBaIKeHHS iHPOpMaLiiHO-KOMYHIKaLifHUX TeXHOJIOTIH /11 BUpIlIeHHS CIeljali30BaHuX
3aBfaHb 3i CTUCHEHHS iH(opMallii, reHepyBaHHs KOMOiHATOPHUX 00'eKTiB, KOMOIHATOPHOI ONTUMI3alli,
mr@pyBaHHA JaHUX Towo. OcobaMBe Micle cepell HEOGHOPITHUX CUCTEM YUCIEHHS 3alIMalOTh CTPYKTYPHI
IBIIKOBi 6iHOMiasIbHI CUCTEMU YMCJIEHHS Yyepe3 iX 3HaUHy HaJJIMIIKOBICTh, CKJIaIHNM (PYHKLIOHATIbHUH 3B'SI30K MDK
BaroBUMHU KoedillieHTaMy Ta 3Ha4YeHHSIMU 6iHOMialIbHUX PO3PsLiB, OAiI6HICTb iX CTPYKTYPH O CTPYKTYpHU
PO3IIOBCIOJIKEHUX BilOMMX KOMiB-CIIOJTy4€Hb. AJle Ha CbOTOJHIIIHIl JEHb HE iCHy€e pO3PO0JIEHUX IIPaBUII i
npouenyp BUKOHaHHS apudMETHIHUX Ollepaliil Haj 6iHOMiaJIbHUMM YucjlaMy, 30KpeMa 6iHOMiaJIbHOTO CKJIaIaHHSI.

SIk HacinoK, e € cTpuMyoYruM (PakTOpOM 181 6iIbLI MKUPOKOT0 BIPOBAIKEHHSI 6iHOMiaJIbHUX CUCTEM YHCJIEHHS Y



iHpopMaliiiHi TexHOs0Tii 06pO6KU JaHuX. MeTOI0 IucepTaliiiHoi po60TH CTOCOBHO JOCITIKEHHS Ta pO3POOKU
mogeiell i MeTony apu@MeTUYHOTO CKIaJaHHS ABIMKOBUX 6iHOMialIbHUX YKCeJl, 1110 TeHEPYIOThCS ABIMKOBUMU
OGiHOMiaZbHMMU CUCTEMaMU YUCJIEHHS, € 3MEHIIEHHS 4acy BUKOHAHHS onepallii Ipy o6MeKeHHsIX Ha 00'eM
[IPOrpaMHO-allapaTHUX BUTPAT. AKTYyaIbHICTh TEMU JUCEPTALIMHUX OCIiI>)KEHb BU3HAYAETCS TUM, 110 pO3pOo0OKa
Mogerieil i MeTomy 6iHOMiaJIbHOTO apruMETUYHOTO CKJIaJaHHS CTaHYTh OCHOBOIO JJ1s1 T06ymoBY GiHOMiaIbHOT
MamyHHOI apUMETUKH 1J151 KOMII'IOTEPHUX CUCTEM Ta KOMIIOHEHTIB, HaJlaBaTUMYyTb HOBi MOKJIMBOCT] 111070
CTBOPEHHS e(peKTUBHUX iHPOpMaLIifHO-KOMYHIKalliHUX TEXHOJIOTIN 110 00pOoOLi NaHUX: TeHEPYBAaHHS
KOMOIHATOpHUX 00'€KTIB, MPOBeJieHHS KOMGIHATOPHOI oNTHMi3allii, 3a6e3neyeHHs 3aBaJOCTIKIX GiHOMiabHUX
004KCIIeHb, & TAKOXK CTUMYJIIOBATUMYTh [IOJAJBLUINI PO3BUTOK TeOpil IBIHKOBUX GiHOMiaJIbHUX CUCTEM YMCJICHHS.
HoBuM HayKOBHMM pe3ysIbTaTOM AUCEPTALlii € PO3B'sI3aHHS BOKJINBOI i aKTyaJIbHOI HAyKOBO-TIPUKJIAHOI 3a/a4i 3
PO3pOOKU MOJeiell Ta METOAY 6iHOMialIbHOrO apu(pMETUYHOIO CKJIAZaHH, 10 HAaJla€ MOXKJIUBICTb CYTTEBO
3MEHIINTY 4aCOBi BUTPATH, HEOOXiIHi [J1s1 BUKOHAHHS olepaliii Haf, IBiKOBUMH GiHOMiaJIbHUMU YMCJIaMU,
reHepOBaHuX ABIIKOBUMU OiHOMia/IbHUMU CUCTEMaMU YHCJIEHHS, [IpYU OOMEKEHHSIX Ha 00CST IPOrpaMHO-
anapaTHUX BUTpaT. Po3pobyieHnit meTon apudMeTUYHOro CKIaJaHHs IBIMKOBUX 6iHOMiasbHUX YUCEeJ, IKUI Ha
OCHOBI IIEPETBOPEHD [1IEPEHOCY, 3CYBY, CUMETPIl Ta pO3KJIaJaHHs, 10 BUKOHYIOTHCS HaJ, KOMipKaMu MaTpuLii
6iHOMiaZIbHOTO CKJIa[laHHSI, IPOBAAUTD MiICYMOBYBaHHS [IBiMIKOBUX GiHOMiaJIbHUX YMCeJI, OIIEPYI0YM KOOpAUHATAMU
KOMipOK MaTpULIi CKJIalaHHs 3aMiCThb OllepyBaHHs 3i 3HaY€HHSIMU 6iHOMianbHUX KoeQillieHTiB. Lle norpebye 3HaYHO
MEHIIMX O0CATiB 4aCOBUX Ta IPOrPaMHO-aNlapaTHUX BUTPAT [JIs1 OTPUMAaHHS Pe3yJsbTaTy JOAaBaHHS IIOPiBHSIHO 3
iHIMMU icHyl0YMMU MeTogamu. OTpUMasa NoJAJbIIMI PO3BUTOK TE€OPisd 6iHOMiaIbHUX CUCTEM YMCJIEHHS i
No3MLiMHOI 6iHOMiasIbHOI J1iY6H, 1110 0OOYMOBIIIOE Oi/IbLI MOIKMPEHEe 3aCTOCYBAHHSI [IBIHKOBUX OiHOMIiaJIbHUX CUCTEM
YUCJIEHHS Ta TeHEPOBAaHUX HUMU 6iHOMiaZIbHUX YMCeJl IPU PO3poOLi HOBUX iHPOPMAaLIiTHUX TEXHOJIOTINl 0OpOOKHU
IaHux. [IpakTryHe 3HaYEeHHS OTPUMAaHUX Pe3YJIbTaTiB BU3HAYAETHCS PO3POOJIEHUMU aJITOPUTMaMU
apupMeTUYHOTO CKJIaJaHHS ABIIKOBUX GiHOMiaIbHUX YKCeJl, SIKi XapaKTepu3yoThCsl e(PeKTUBHICTIO, KiHLIeBICTIO Ta

MOXYTb OYTU JOCTaTHBO JIETKO 3 06YMCIIIOBAJILHOTO TIOTJIsAly Peasli3oBaHi Ha MPAKTHUILI.

2. The dissertation solves the following scientific and applied problem: the development and research of the
arithmetic addition of binary binomial numbers with restrictions on the amount of software and /or hardware
expenses in order to speed up the computational processing of binomial numerical information for more effective
implementation of information and communication technologies for solving specialized tasks of information
compression, generation combinatorial objects, combinatorial optimization, encryption, etc. The structural binary
binomial number systems occupy a special place among heterogeneous number systems thanks to their significant
redundancy, complex functional dependence between weight coefficients and values of binomial digits, similarity
their structure to structure of the spread well-known code-combinations. But in the present time the developed
rules and procedures to fulfil arithmetic operations on the binomial numbers, including the binomial addition,
don't exist. As a consequence, there is a restraining factor for embedding binomial number systems into
information technologies devoted to data processing more widely. The aim of the dissertation devoted to research
and development the models and method of arithmetic addition for binary binomial numbers that are generated
with binary binomial number systems is to decrease time of this operation subject to restrictions on the amount of
software and /or hardware expenses. The relevance of dissertation researches is defined by the fact that the
models and method of binomial arithmetic addition development will become the basis for building binomial
machine arithmetic into computer systems and components, will give new possibilities to create effective
information and communication technologies of data processing such as combinatory objects generation,
combinatory optimization, support of noise-immunity binomial computations, as well to stimulate further
development of binomial number systems theory. The new scientific result of the dissertation is the decision of the
important and relevant scientific and applied problem devoted to development of the models and method of
binomial arithmetic addition that give a possibility to reduce time expenses required to implement the operation
on binary binomial number systems with restrictions on the amount of hard and /or software expenses. The
developed method of arithmetic addition for binary binomial numbers that conducts the addition of binary
binomial numbers by processing cells coordinates of the addition matrix instead of processing values of the



binomial coefficients on basis of carry, shift, symmetry and decomposition transformations. It requires much less
the amounts of time and hardware and software expenses for obtaining the addition result in comparison with
other being methods. The theory of binomial number systems and positional binomial count get further
development that gives an additional impact to wider using binary binomial number systems and generated by
them binomial numbers when developing new information technologies of data processing. The practical
significance of the obtained results is determined by the developed algorithms of arithmetic addition for binary
binomial numbers that are characterized efficiency, finiteness and that fact is they can be put into practice enough
easily in terms of computational complexity.
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