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2. Method on exponential sums in theory of congruential generators of the pseudorandom numbers and
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Pedepar:

1. TTo6yioBaHi HOBi HETPMBiaJIbHI OL[iHKM IOBHUX YACTUX 260 TBICTOBUX CYM 3 MHOTOWIEHOM B ITOKa3HUKY Haf,
KiJIbLIEM L[IJIMX €JIEMEHTIB YSIBHOTO KBaJIpaTUYHOTO PO3MIMPEHHS M0JIs pallioHabHUX Yncedl. JlocimpKeHi
crieniajibHi TPUrOHOMETPUYHI cyMy Kj10CTepMaHiBCbKOIO TUITY HaJl KiJIbLIEM LIJIMX YKCEJl YIBHOTO KBalpaTUYHOTO
PO3LIVPEHHS 10J1s1 pallioHaIbHUX unces. [1o6yoBaHi iHBepCHI KOHIPYeHTHi reHepaTopu 3a MOAYJIEM CTeIeHi
IIPOCTOrO PaljiOHAJILHOTO YMCJIA P, HABEJleH] y3arajbHeHHs iIHBEPCHOI'O KOHIPYEHTHOTro reHeparopa. [1o6yioBaHo

HOBMMU TUII reHepaTopiB, OJIs1 IKUX peKpriH r€eHEPYBaHHSA OCHOBAHA HaA BJIACTUBOCTAX eJIeMeHTiB TaK 3BaHOi



HOPMEHOI I'PYIH, SIKA € MiArPyNo0 MyJIbTUIIIKATUBHOI IPYIM KJIACiB JIMLIKIB KisbL Z[i] 3a Mogysiem p~m, g€ p -
IPOCTE pallioHaJIbHE YUCIIO, IKe He po3nanaeTbes B o Q(V (-d)), d>0. PosrigmaTbCs OL[iHKM TPUTOHOMETPUYHUX
cymHu Ha nocrinoBHocTsx [1BY, yepes siKi OLiHIOeTbCS lecKpinaHTHa QyHKLis nocaigosHocrel [1BY. OTpumani
OLIiHKM JleCKpinaHcii y3arajbHeHHuX nocaigoBHocTel [1BY, nopoakeHnx iHBepCHMMU TeHepPaTOpaMH, IIOKPALLYIOTh
pesysbsrati Higepaittepa i lllnapaiHcbkoro. I1o6ygoBaHi acCMMITOTUYHI (POPMYJIN CyMaTOPHUX (QYHKLIN 17151
crielliasibHUX apuPmMeTnyHuX QYHKIN Haf KiJIbLSIMU LiNMX pallioHaIbHUX 200 LiIMX 4ucesl YsSIBHOTO
KBaJIpaTUYHOT'O PO3LUIMPEHHS 10J1s1 pallioHAIbHUX Ynces. TakoXX OTPUMAaHI OLIiHKY 3a/IMIIKOBUX YJI€HIB OJ1s1
CyMaTOpHUX (PYHKLIH, [T0OB'I3aHMX 3 PO3MI0AJIisIoM 3HaYeHb 0_3 (0). [TobygoBaHa acuMITOTHYHA popmysia s
KiJIBKOCTI LIiJIMX IayCOBUX YMCEJI Y By3bKOMY CEKTOPi Kosa pagniycy X (1/2) , HopMmu sIKUX HajexXaTb apudMeTHIHii
nporpecii, pi3HuULA IKOi pOCTe 3 3POCTaHHSIM i He nepeBuilye X~ (2,/3), a po3Mip KyTOBOrO CEKTOPY NPSIMYE IO HYJIS.
[Mozi6bHi ouiHky 6ya1K OTPUMaHi HAMU B ITPOOJIEMI eJIIcy Ha apudpMeTUYHil nporpecii. 3HaiAeHo aHATITHYHUI
Brpa3 nepetrBopenHs Jlamiaca no6yTky nap -¢yskuinv I'eke Z_m (s;o_1/0,0) Z_m (s 0;0,0_2 /o). JocaimpkeHa npobiema
300pa’KeHHS HATypaslbHUX YKCeJl KBalpaTUYHMMU (GOpMaMU Bifl N 3MiHHUX, sKa y3arajibHIoe 1pobsemy BapuHra.

[TobynoBaHa HOBa aCMMIITOTMYHA (POpMyJia [l KiIbKOCTI TOUOK BCEPEMHI eJlirica Ha apupMeTUYHil nporpecii.

2. This thesis is devoted to investigation the generating problems of the sequences of pseudorandom numbers
using a competitive recursion of the prime power modulus, as well as the problems of analytical number theory
that arise with constructing the asymptotic formulas for summatory functions associated with the distribution of
divisor functions o_k, k = 2,3 over the rings of rational integers or Gaussian integers. We introduced the
construction of new non-trivial estimates of purely completed or twisted exponential sums with a polynomial in
the exponent over the ring of Gaussian integers. In addition, there are investigated the special exponential sums of
Klosterman type over the ring of integers of an imaginary quadratic expansion of the field of rational numbers. The
studied norm Klosterman sums have no analogue in the rational case, and their estimates are used to obtain the
estimates of an error terms in problems of analytic number theory such as the problem of circle (or ellipse) in
arithmetic progression and in the coding theory with Klosterman code problems etc. The obtained estimates of
the norm Klosterman sums are related to the results of P. Deligne and E. Bombieri on the Riemann hypothesis for
algebraic varieties. R. Evans, G. Perelmuter, S. Stepanov, R. Dabrovsky, V. Fischer, H. Ivanets and others were
engaged in the development of methods for estimating of such sums. The significance of the obtained results on
estimates of completed exponential sums is that the asymptotic formulas for estimates of the distribution of
arithmetic functions on arithmetic progressions are based on such estimates. The second part of thesis is devoted
to construction the inversive congruential generators modulo the power of prime rational number p. We gave the
generalizations of the inversive congruential generator. We also investigated the inversive congruential generator
of second order. Here also we constructed a new type of generators for which the relative recursion is based on
the properties of elements from so-called the norm group, which is a subgroup of the multiplicative group of
residue classes of the ring Z[o] modulo the p”™~m. We used the constructed exponential sums to obtain the non-
trivial estimates for discrepancy function of sequences of PRN’s. The obtained estimates of discrepant function
improve the results of Niederreiter and Shparlinskii. The last part of thesis was being devoted to the problems of
analytical number theory.
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