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AHHoTaumA. 3dPeKTUBHBLIM crnocoboM obecneyeHUA HEOOXOAUMOrO YPOBHA CTPYKTYPHOM
CKPbITHOCTM KOAOBbLIX MOC/IeA0BaTeNIbHOCTEW, MPUMEHSAEMbIX B BeCnpoBoAHbIX CUCTeMax nepeaayu
MHGOPMALIMM C MHOMECTBEHHbIM JOCTYNOM M KOOOBbIM pasfefieHMEM KaHasoB, ABNAeTCA
NpUMeHeHWe M3MEHAEMBIX MO onpeaesieHHOMY NpaBusly NPeACTaBUTENIbHONO0 MHOMECTBA CTPYKTYP
KOZO0BbIX NocnenoBaTesibHOCTeN. BapnaHTOM MOBbILLEHUA CTPYKTYPHOM CKPLITHOCTU KOZOBbIX
nocnefoBaTesIbHOCTEN, NMPUMEHAEMbIX B PACCMATPMBAEMbIX TETEKOMMYHUKALIMOHHBIX CUCTEMAX,
ABNAETCA UCMOJb30BaHWe HeobX0AMMOro apceHana HermoBTOPAIOLLMXCA aHCaMbielt MHoropasHbIX
OPTOroHasIbHbIX KOLAOBbLIX MOC/e0BaTeNIbHOCTeNW, MOAENMPYEMbIX COBCTBEHHBIMU BEKTOPaMU
3pMUTOBOM MaTpuLbl. B M3BecTHbIX paboTax ¢pyHKLMOHAbHAA 3aBUCMMOCTb MEXKAY AMaroHabHbIMM
Ko3bdMLMEHTaMU TpexanaroHasibHOM 3PMUTOBOM MaTpULLbl U CUCTEMaMU ee COBCTBEHHBIX BEKTOPOB,
MOoZenupyoLLMMK aHcaMbIM MHOrodasHbIX OpTOroHasbHBIX KOLOBbIX MOC/Ie40BaTeNIbHOCTEN, paHee
He ycTaHaBfIMBanacb, YTo He MO3BOJIAMIO MOKa3aTb CTPOryio AETEPMUHMPOBAHHYIO CBA3b MeKay
nceBAOCy4alHbIM 3aAaHneM a3 anaroHasbHbIX KO3QPULMEHTOB 3pMUTOBOM MaTPULLLI M CBOMCTBaMMU
ee co06CTBEHHbIX BEKTOPOB, YTO U ONpefenseT akTyaslbHOCTb JaHHOr0 UcCnefoBaHuA. B cTatbe
[0Ka3aHo cyLecTBOBaHWE $pYHKLMOHANBbHON 3aBUCUMOCTU Me Ay KoaddPULMeHTaMn 3pMUTOBOW
MaTpULLbl 1 CUCTEMOW ee COBCTBEHHbIX BEKTOPOB. [MoKa3aHo, 4To NceBAoCyYalHbIA paBHOMEPHbIN
3aKOH pacnpefenieHna 3HaveHnin ¢as KoIQPULIMEHTOB BTOPOM AMaroHanmn 3pMUTOBBLIX MaTpuL, Npu
NOCTOAHHbIX 3HAYEHUAX UX MOZY/el, COXpPaHAETCA Y apryMeHToB (has) KoopaMHAT CUCTEM COBCTBEHHBIX
BEKTOPOB pacCMaTpMBaEMbIX MaTPUL, Ha OCHOBE OLIEHOK Mo KpuTepuAM Banbaa — Bonbgosuua, xu-
KBagpar 1 t-kpuTepumio Yanua. Ha ocHoBe aHanusa npoBefeHHOr0 3KCMEPUMEHTA YCTAHOBIIEHO, YTO
CMEKTP 3PMUTOBOM MaTPULLbI HE U3MEHAETCA NPU NCEBOOCITYHaHOM U3MeHeHWUN Ga3 ee AnaroHanbHbIX
KO3GPULIMEHTOB C NMOMOLLIbIO FeHepaTopa NceBAoCyvarHbIx Ymcen Buxpb MepceHHa Npu GUKCMPOBaHHbIX
3HayYeHNAX Moaynen ee AMaroHasbHbIX KO3GGULMEHTOB. AHANUTUYECKOE U IKCEPUMEHTASIbHOE
[OKa3aTeNbCcTBa B3aNMOCBA3M MeX Ay apryMeHTaMu1 AnaroHasbHbIX KoapduLMeHToB TpexamMaroHanbHoM
3PMWUTOBOM MaTPULLbI 1 apryMeHTaMV KOOPAMHAT ee CUCTEM COBCTBEHHBIX BEKTOPOB, pacCMaTPUBAEMbIX
B KayecTBe Mofenen aHcaMmbnen MHorogasHbIX OPTOrOHAsIbHLIX KOOOBbIX MNOCe0BaTeNIbHOCTEN,
MOKa3bIBaEeT, YTO CTAaTUCTUYECKME CBOMCTBA NOCNEeAHUX OMNPeAeNAoTCA CTaTUCTUHECKUMI CBOMCTBaMU
reHepaTopa nceBAOC/yHYalHbIX YMCen, 3a[al0LLEro UCXOAHbIE AaHHble OJ1A CTOXaCTUYECKOro
npeobpasoBaHuA. CaenaH BbIBOL, 0 HE3aBUCUMOCTU CMIEKTPA 3PMUTOBOI MaTPHLLbl OT NCEBAOCITYHaNHOro
NPMCBOEHWA 3HaYeHW a3 ee AMaroHasnbHbIM Ko3ddULMEHTaM NPY MOCTOAHHBIX 3HAYEHUAX UX MOZYNEeN.
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Abstract. An effective way to ensure the required level of structural secrecy of code
sequences used in wireless data transmission systems with multiple access and code division
multiplexing is to employ a representative set of code sequence structures that can be changed
according to a specific rule. A variant of increasing the structural secrecy of code sequences used
in the telecommunication systems under consideration is to employ the necessary arsenal of
non-repeating ensembles of multiphase orthogonal code sequences modeled by the eigenvectors
of a Hermitian matrix. In known works, the functional relationship between the diagonal
coefficients of a tridiagonal Hermitian matrix and the systems of its eigenvectors modeling
ensembles of multiphase orthogonal code sequences has not previously been established. This
precluded the demonstration of a strict deterministic relationship between the pseudo-random
assignment of the phases of the diagonal coefficients of a Hermitian matrix and the properties of
its eigenvectors, which determines the relevance of this study. This article proves the existence
of a functional relationship between the coefficients of a Hermitian matrix and the system of its
eigenvectors. It is shown that the pseudorandom uniform distribution law of the phase values of
the coefficients of the second diagonal of Hermitian matrices, with constant values of their moduli,
is preserved for the arguments (phases) of the coordinates of the eigenvector systems of the
matrices under consideration, based on estimates by the Wald - Wolfowitz criteria, chi-square,
and Welch t-criterion. Based on the analysis of the conducted experiment, it was established
that the spectrum of the Hermitian matrix does not change with a pseudorandom change in the
phases of its diagonal coefficients using the Mersenne Twister pseudorandom number generator
with fixed values of the moduli of its diagonal coefficients. Analytical and experimental proof of
the relationship between the arguments of the diagonal coefficients of a tridiagonal Hermitian
matrix and the arguments of the coordinates of its eigenvector systems, considered as models
of ensembles of multiphase orthogonal code sequences, shows that the statistical properties of
the latter are determined by the statistical properties of the pseudorandom number generator
that specifies the initial data for the stochastic transformation. A conclusion is made about the
independence of the spectrum of the Hermitian matrix from the pseudo-random assignment of
phase values to its diagonal coefficients with constant values of their moduli.
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