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1. MeTo[, TPUTOHOMETPUYHUX CYM B TEOPil KOHTPYEHTHUX F€HEPATOPIB I1CEBIOBUINALKOBUX YMCETT T

ACHUMIITOTUYHUX 337ja4ax Teopii uucen

2. Method on exponential sums in theory of congruential generators of the pseudorandom numbers and
asymptotic problems in number theory

Pedepar:

1. Tlo6ymoBaHi HOBi HETPUBiaJIbHI OLIIHKY MOBHUX YMCTUX 200 TBICTOBUX CYM 3 MHOTOYJIEHOM B IIOKa3HUKY HaJ|
KiJIbBLIEM LIIJIMX €JIEMEHTIB YSIBHOTO KBaPAaTUYHOTO PO3MUPEHHS I10JIS1 palliOHaJIbHUX Yucell. JJocmimkeni
CIlelliasibHi TPUTOHOMETPUYHI cyMHU KilocTepMaHiBChbKOTO TUIY HAJ KijIbLIEM LIIJIMX YKUCEJI YSIBHOTO KBAaJPaTUYHOIO
PO3LINPEHHS I0JIS1 pallioHaNIbHUX Yncesl. [106yIoBaHi iHBEPCHI KOHIPYEHTHI FTeHepaToOpy 3a MOAYJIEM CTEMEHi
IIPOCTOTO PallioHaJIbHOTO YMCJa P, HaBEZEeHi y3arajlbHEeHHs iHBEPCHOTO KOHTPYEHTHOTO reHepaTtopa. [1o6ynoBaHo
HOBUM TUII T€HEPATOPIB, IJI5 IKUX PEKYPCis FeHepyBaHHS OCHOBAaHA Ha BJIACTUBOCTSX €JIEMEHTIB TaK 3BaHOi
HOPMEHOI I'PyIH, SIKA € MiArPyNo0 MyJbTUIIIKATUBHOI IPYIU KJACiB JIMLIKIB KisbL Z[i] 3a Mogysiem p~m, A€ p -
IPOCTE paljioHaJIbHE YUCIIO, SIKE He po3nanaetbes B rosi Q(V (-d)), d>0. Po3rianarTbes OLiHKY TPUTOHOMETPUYHUX

cymH Ha nocsinoBHocTsx [1BY, yepes siki OLiHIOETbCS lecKpinaHTHA QyHKLis nociigoBHoctel [1BY. OTpumani



OLIiHKM J€CKpiNaHCcii y3araJbHeHUX nocaigosHocren [1BY, nopokeHnx iHBepCHUMU I'eHePaTOpPaMHu, IOKPALYIOTh
pesynbpTaT Hinepaiitepa i lllnapsincekoro. [1o6ynoBaHi acuMITOTUYHI GOPMYJIH CyMaTOPHUX QYHKIIH 1715
CIlelliaJIbHUX apuPpMeTUYHUX QYHKIIN Haf KiJIbLSIMU LiNMX PallioOHaIbHUX a00 LiJIMX Y1Cel YSIBHOTO

KBaJIpaTUYHOT'O PO3LIMPEHHS I10JIS1 paLlioHAIbHUX YnACEs. TaKoXX OTPUMAaHIi OLiHKY 3a/IMIIKOBUX YJI€HIB OJIs1
CyMaTOpHUX (YHKLii, MOB'SI3aHUX 3 PO3NIOAJIiZIOM 3HadeHb O_3 (o). [To6ymoBaHa acMMNTOTUYHA GOpMYyJIa 1S
KiJIBKOCTI LIiJIMX IayCOBUX YMCEJI Y By3BbKOMY CEKTOPi Kosa pagiycy X~ (1/2) , HopMu sIKUX HajlexxaTb apudMeTHyHin
nporpecii, pi3HuULA IKOi pOCTe 3 3POCTaHHSIM i He nepeBullye X~ (2/3), a po3aMip KyTOBOrO CEKTOPY NPSIMYE IO HYJIS.
I[Tomi6Hi oLiHKYM 6y OTPUMaHi HAMU B IPOGJIEMi eJlincy Ha apudMeTUyHiil nporpecii. 3HaliIeHO aHaNITUYHUN

BUpas3 nepetrBopeHHs Jlamiaca no6yTky nap -¢yskuii 'eke Z_m (s;o_1/0,0) Z_m (s 0;0,0_2 /o). JocimpkeHa npobiema
300pakKeHHS HaTypaJbHUX YUCEJ KBaJpaTUYHMMU (OPMaMU Bifi N 3MiHHMUX, SIKa y3arajbHIOE Mpobiemy BapuHra.

[TobymoBaHa HOBa aCMMIITOTMYHA (POPMYyJIa IS KiJIbKOCTI TOYOK BCEPEHI eJ1ilca 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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