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IIpononyeThcsa it OOIDYHTOBYETHCS BJOCKOHAJEHUM MeTOJ HMOIYKY iHdopMmamii y Be-
JINKUX MAaCHBAX JAaHUX, HAHBAKJIUBIMIOI OCOOIHUBICTIO SIKOTO € $e3mocepeHe BPaxyBAHHS
ApiOpHOTO PO3IOALILY WMOBIPHOCTEH 3BEPTAHHS O OKPDEMHUX €JIEMEHTIB MAaCUBY. AKTyasIb-
HICTB AOCIIPKEHHST 3yMOBJICHA, IOCTIHHUM 3POCTAHHSAM OOCSATiB HECTPYKTYPOBAHUX JAHUX,
e KJACHYHI MiAX0au He 3aBXKAU 3a0e3[edy0Th ONTUMAJIBHY MIBUJKICTH JOCTYIy IIDH
HepiBHOMIpHI# wacToTi 3anuTis.

ABTOpH pO3POOUJIM AJTOPUTMIUHY MO, IO ATANTYE CTPYKTYPY WOIIYKY, BiI-
MOBiHO /10 CTATUCTHYHUX XAPAKTEPUCTHUK BXiJHOTO MOTOKY 3amuTiB. [OJIOBHA yBara
NpHUJiJeHa JOCTiPKeHHIO e(eKTUBHOCTI 3aMpPOMOHOBAHOIO METOY, HOPIBHSAHHO 3 TPaJu-
miffHUMHU IHCTPpYMEHTaMU: METOJOM IIOCJIiJOBHOIO IEPEerJisiy Ta KJIACHYHUM JIBiHKOBUM
momykoM. MareMaTudHe MOJEIIOBAHHS TA CEPII0 YHCEJbHUX €KCIEPUMEHTIB MPOBOIUAIIN
s pi3Hmx cumenapiiB po3moxisy #MoOBipHOCTEH, 30KpeMa st PiBHOMIpHOrO poO3moity,
crnenudiyHoro “6imapHoro” 3akoHy Ta emuipumunoro 3akony llinda, mo omnucye peaspni
mporecy 3BepHeHHS 10 iHdOpMAIifiHuX pecypciB.

PesynpraTy moOpiBHAMBHOTO aHAI3y JAEMOHCTDPYIOTH, IO JAJIsI PO3MOMINiB 3 BUCOKOIO
HepiBHOMIpHiCTIO (Takmx sik 3akoH llinda) 3anponoHoBaHUWil METOH Aa€ 3MOrY CyTTEBO
CKOPOTUTH CEPEHI0 KUIbKICTh MOPiBHAHBb, HEOOXiTHUX Ui 3HAXOKEHHS IIiJILOBOTO eJjie-
MeHTa. Busmadeno kpurmuni Mexi edekTHBHOCTI, 3a AKHX AJANTUBHHUIE miaxix Bumepe-
J2Ka€ ABIRKOBHUI mOmyK. TeOpeTHvHO JOBEIEHO, IO BPAXYBAHHS CTATUCTUYHOI IPUPOIA
3amuTiB ga€ 3MOry MiHIMi3yBaTH MaTeMaTWYHE CHOIBAHHS YaCy MOLIYKY, IO KPUTHUIHO
BaKJIMBO JUUISI CUCTEM ONpPANOBaHHs Beqmkux faHnx (Big Data). Orpumani mani MoxyTs
OyTH BHKOPUCTAHI JJIsI MPOEKTYBAHHS IHTENIEKTYAJbHUX CHCTEM MOIIYKY Ta ONTHUMi3alil
CcTpyKTYyp 30epiraHHsi JaHUX y Cy4acHUX iH(OPMAIHAX KOMIIJIEKCAX.

Ka104061 €A06a: aJITOPATM TOIIYKY, €(DEKTUBHICTD MONIYKY, 3aKOHU PO3IOAiay HMOBIpHOC-
Tel.

1. BcryIn

Asiropurmu molyky € OnHi€l0 3 (YyHIAMEHTAJIbHUX CKJIQJIOBUX 1H(OPMATHKU Ta
MporpaMuoi iFskeHepii. IX BUKOPWCTOBYIOTH /IS 3HAXOIJKEHHS eJ€MEHTIB y MaCHBaXx,
CTPYKTypax JaHuX, O0asax manux Ta iHdopmamiiianx cucremax. KdekTupHicTs morryky
3HAYHOIO MipOI0 BH3HAYAE MPOAYKTUBHICTH TPOrPDAMHUX CHCTEM, OCOOJIMBO Y BUIAIKAX
poOOTH 3 BETUKHUME OOCSTAMH TAHUX.

3 po3BUTKOM iH(MOPMAINHAX TEXHOJOTIH Ta 3POCTAHHAM OOCATIB MTAHUX BHHHUKJIA
noTpeda y BAOCKOHAJIEHHI aJrOPUTMIB MOIIYKY, IO MPU3BEJO 0 MOSBU HOBAX METOIB
Ta ONTUMI3AIi#l KIACHIHUX MiIXOAIB. ¥ CYYaCHUX JOCIIKEHHIX 3HAYHA yBara MpuIis-
erbest ouruMizanil ckiuaguocti anropurmis [1, 5], BUKopucraniio iiMoBipHicHUX Mozesieit
(BaeciBebkmii zBifikoBuit momiyk) [6], amanTuBHEM MeToIaM TIOMYKY (BHKOPHCTAHHS
IIPOrHO30BAHOI eHTpomil) [7].
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V¥ npargx [2, 3] mocaimxena edeKTHBHICTH METO/IB MOCIIIOBHOTO MEperyIsi Iy i ABifiKo-
BOro momyky indopmariii y daitax 6a3 JaHux IjIs PI3HUX 3aKOHIB PO3IOIiIY WMOBIpHOC-
Teil 3Bepranus 10 3anuciB (piBHOMipHOrO i “6GiHapuoro”, 3akony Ilinda, ysaranbhuenoro
3aKOHY, YaCTKOBUM BHITAJKOM SIKOT'O € PO3IOJLI, 10 HAOIMAKEHO 33/0BOJIbHAE TTPABUIIO
“80-20”). 3a kpurepiit ePeKTUBHOCTI HPURHATO CEPEAHIO KLIbKICTh LOPIBHSAHDb, HEOOXi/-
HUX JJIs TIONMIYKY 3amucy y (haiii.

IIpomonyeTbes 3acTocyBaTn MOMIOHI TiAXOAM 0 MOMIYKY V BEJIUKUX MACHBAX JAHUX.

3Baxkam4u Ha Te, M0 AJTOPUTMM METOIIB TOC/ITOBHOIO MEPETJISIy 1 JABIHKOBOTO
(6inapHOro) IOHIYKY HiK He BPAaXOBYIOTb PO3MOALT HMOBIpHOCTEH 3BepTaHHs [0 eJie-
MEHTIB MaCHBY, BUHUKAE 33/a4a IOOYZOBH TAKOIO METO/y IOIIyKYy, AKAi Ou CyTTEBO
BPaxXOBYBAaB PO3MOIiJI WMOBIpHOCTEl 3BEPTAHHS IO JAHWX. 3 OISy Ha, aKTyaJbHICTH
MAXOIB M0 TiaBuIneHHsT e(DEKTUBHOCTI CaMe TaKUil METO/I TONTYKY MU MPOIOHYEMO.

IIpoBememo TakoXkK HOCTITKeHHS €(DEKTUBHOCTI 3aIIPONOHOBAHOTO METOY, MOPiB-
HIOIOYHU 3 METOJAMHU MOCJIIOBHOTO TIEPerJisiy Ta JABIKOBOrO TOIIYKY JIJis PIBHOMipHOTO
1 Tak Ha3BAHOrO OIHAPHOIO 3aKOHIB PO3MOILTY WMOBIPHOCTEH 3BEPTAHHS M0 TAHHUX, a
rakox i 3akony Lliuda [2, 3].

2. DOPMVJIIOBAHHSA 3AJTAYI TA AJITOPUTM METOJIY

Dopmysrosarns 3adaywi. Hexaii MaeMo JOBLIbHUN JOCTATHBO BEJIUMKUII MACUB [IaHUX.
[Mo3raunmo uepe3 N — 3arajbHy KiJIbKiCTh €JIEMEHTIB MACUBY, p; — UMOBIPHICTH 3BEPTAH-
HS JI0 1-T0 eJIeMeHTa MacuBy, K — 3HAYEHHS ¢ — TOTO €JIEMEHTA MACHBY.

Posrisuemo 3ama4qy moby10Bu TAKOTO METOJ TOITYKY, JITOPUTM SKOTO B MOBHIN Mipi
BpPaxXoOBYBaB OM PO3MOIiT iMOBIpHOCTEHl 3BepTaHHsS 0 WOrO €TEeMEHTIB, Ta MOCJIiIIMO
e(PeKTUBHICTD ITHOI'0 METO/LY, MOPIBHIOIOYH 3 e(DEKTUBHICTIO METOIIB ABIfIKOBOIO IMOIITYKY
Ta TOCJIiIOBHOTO TIEPETJISAIY JIJI PI3HUX BiIOMUX 3aKOHIB PO3MOALTY #MOBIpHOCTEH 3BED-
TAHHS 0 3aIIKCiB.

Anzopumm memody. TloniGHo 10 TOrO, K 1€ 3pobiaeHo y [4], s omucy aaropurmy
METOJy BBEJIEMO MOHATTS CEPEIHBOrO 3a WMOBIPHOCTSMU €JIeMeHTa MacuBy. BBarkaTnme-
MO, IO CepeHIM 33 IMOBIPHOCTSIMU CEPE/I €JIEMEHTIB MACUBY 3 IMOPSAIKOBUMU HOMEDPAMU
Binx m pon, ge 1 < m < n < N, Oyle ejleMeHT MacuBy 3 HOPAJKOBUM HOMEDPOM Squg,
SAKIIO YMOBA

k—1 n
min E ;i — E ; 1
mehdn |- Di ' Di ( )
i=m i=k-+1

JIOCATAETBCH [It K = Sgpg. 3ayBakuMO, IO MOXKe OyTu BHIAJOK, KOaM MiniMym
JIOCATAETBCA NI JBOX DPIi3HWX iHgekciB k. Y TakoMy BWTAIKY 3a Squg MPHUITMaAEMO
3HAYEHHST MEHINOTO 3 HHUX. Bapro 3ayBakKuTH, N0 BIAMOBIIHI cymMH MOXKYyTh OyTH
HEBU3HAUYEHUMH, SIKIIO BUKOHYIOTHCA MeBHiI ymoBu. Tomi nmpuiimaTumemo

k—1 n
Zpizo,s{muok::m, ijZO,HKH_[OkZm.
i=m Jj=k+1

[IpumycTumo, 110 y MacuBi JaHUX MOTPIOHO 3HAUTH JAESAKW eJIEMEHT, 3HAYEHHS STKOTO
crapoButh K. Tomi ma meprmomy erarmi MOpiBHIOBATHMEMO IMyKaHe 3HadeHHsa K 3i
3HAYEHHSIM €JIeMEHTY MACHBY 3 IHIEKCOM Sqqq, AKHH € cepenniM 3a imosipHOCTSMEH. 3a
TAKOTO TIOPIBHAHHS MOXKJIWBI JBa BuUNAAKU. llOpiBHAHHA ycmimHe (MIyKaHe 3HAYCHHS
Ta 3HAUEHHS, AKE € CEPEIHIM 33 HMOBIpHOCTSMU, 30iral0ThCsA) — YCIIIIHO 3aBEPIIYEMO
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agroputm. Ko 36iranHs He BiIOYII0CS, TO, TOAIOHO IO aJTOPUTMY TIOJLITY HABMLI, [2]
i3 mOpiBHSAHHSA BWJHO, B sKi#i YacTuHi MacmBy noTpibHO NpomoB)KyBaTm momyk. Ha
HACTYMHOMY KpOIli K MOPIiBHIOETHCA 31 3HAYEHHSIM €JIeMEHTa MACHBY, KUl € cepeaHiM
3a #MoBipHOCTAME y BHOpaHiii gactuui macuBy. Ilpm ycmimmaoMy mopiBHAHHI poboTa
anropurMmy 3akindyerbcd. llpm HeycoimmHOMy HOMIyK IIPOJOBXKYETHCH y II€ MEHIIiit
JacTuHi MacuBy. KpOKW ajropuTmMy TpPOIOBXKYEMO, JOTOKH HE 3aKiHYATHCS €JIeMEHTH
MacuBy. OTKe, depe3 CKiHUYEHHY KiJIbKICTh KPOKIB IIyKaHWi eleMeHT Oy/ae 3HalIeHui,
AKITNO BIiH MICTHTBCA y 3aaHOMY MACHBI.

3. BUBHAYEHHSA CEPEJIHBOTO 3A MMOBIPHOCTSIMU EJIEMEHTA
TA OHUIHKA E®EKTHUBHOCTI AJI'OPUTMY

Posrnaremo Ha#ibinbn B:KUBaHI BHUMAIKKA PO3IMOALIY HMOBIPHOCTEH 3BEpTAHHS 0
Janux macuBy. llpumycrumo, 1o 11 3aK0Hu PO3MoAiny iMoBipHOCTEH BioMi Ham ampiopi.
Bunadox nepwuti. BBaxkatumemo, 10 €I€MEHTH MACHBY PO3MOJLIEHI 33 PiBHOMIp-
HUM 3aKOHOM DPO3TOILTYy WMOBiIpHOCTEH 3BEpTaHHS 10 JaHWX. 101 aJropuTM TOMIYKY B
TOYHOCTi 36iraTnMeTbCst 3 METOJOM JIBiffKOBOrO MOIIYKYy. Y TaKOMY BHUIAQJKY CepeIHIM

3a WMOBIPHOCTAMHK Cepej eTEMEHTIB 3 HOMepaMu Bil M 0 N BKJIIOYHO Oyae eeMeHT 3
m+ n}

2
Bunadox dpyeuti. Hexail remep iMOBIpHOCTI 3BepTraHHs [0 JAHUX PO3ILOJLIEHI 3a

HOMEPOM Sgug, 1€ Squg = {

“OimapHuM”’ 3aKOHOM, TOOTO p; = 50 i=12,..., N=1,py = Toni nyist enemenTis

N1
3 momepamu 2k — 1,2k, 2k +1,...,N (k= 1,2,...,[N/2]) cepennim 3a iiMoBipHOCTSMHI
OyIe eJeMenT 3 IHIEKCOM Sqqq = 2K.

Bunadox mpemit. Ilpumyctumo, mo iMOBIPHOCTI 3BEpTaHHS [0 JAHWX PO3MOIIIEHL

3a 3akonoM Linda ( p; = o i1=1,2,...,N, ne Hy = 25:1 7~ acThHmA cyMa
LIIN
rapMoHiuHOro psay). Ockinbku

Zmp— S (Yioy !

i=k+1 =m 1= k+1

TO cepeJHIM 3a HMOBIpHOCTSMHU cepej] eJIeMeHTIB 3 HOMepaMu BiJl M JI0 M BKJIIOYHO,
(3a ymoBu n > m + 1), Oyzne ejleMEHT 3 HOMEPOM Squg = k, Jie k — IHmeKC ais 9Koro
BUKOHY€ThCst yMoBa (1). dIkmo x n = m + 1, To cepennim 3a fiMoBipHOCTSAMHU Oyme
€JIeMEeHT 3 HOMEPOM 1.

Opnepxany dOpMyITy /I8 3HAXOMKEHHS 1HAEKCY k MOXKHA 3aMiHUTHU OiIbIIT MPOCTOIO.
Cupaszj,

Zi /kldx—kfsl(k) In(k —1) — Inm + &1 (k),

n

" odx
Z - / — +ey(k)=lnn—In(k+1) 4+ ea(k),
i=k+1 ¢ kt1 ¥

ne e1(k) Ta ex(k) — moxubrm anpokcumanii Bigmosigaux cym. Tomi

Z,_ Z :|ln(k2—1)—lnnm+5(k)|'

1= k+1
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Tyt e(k) = e1(k) — ea(k). 3 ornanmy Ha 1€ JjIa 3HAXOMKEHHS k MOYXKHA BAUKOPUCTATH
nabsmkeny dopmyny k ~ v/nm+ 1. Ockinbku k mOBUHHO OyTH IJIMM YHUCIOM, TO

MOXKeMO MPUHHATHA
k= [\/ nm+ 1.

Posrisinemo renep edexktuBHicTh MeTOMy. 3a Kpurepiii e(beKTUBHOCTI BUKOHAHHS AJITO-
puTMy TYT i HaJAI OyIe BUKOPUCTOBYBATHUCSA CEPEIHS KiMbKICTh MOPIiBHAHD F, HEOOXi-
HUX JIJIS TIOTTYKY €JIeMEHTa MacuBY. ¥ BUTNQJKY PiBHOMIDHOTO PO3MOALTY HMOBipHOCTEIH
3BEpTAHHS [I0 3aMKCIB CepeIHs KiJIbKICTh MOPIBHSHB, HEOOXITHUX JIJIS MOIIYKY, BUPAXKar-

€TbCsi (POPMYIIOI0

P
E=1-"—_"—
l N

nme I =1+ [logy NJ.
SIK110 MOBIPHOCTI 3BEpTAHHS 0 €JIEMEHTIB BiamoBimaTuMyTh “GiHapHOMY” DPO3MO/Ii-
JIy, TO [IJIsi CEPEIHBOI KIIBKOCTI TIOPIBHAHB, TOTPIOHUX [IJTsT TIOIITYKY, OJE€PKYEMO BHPA3

k
1 1 1 3k 42

=2

opu N =2F i

k
1 . 1 1 3k+3
E:22+ZZ<221'—3+222‘>+ o2k

i=2

mpu N = 2% 4+ 1.
s 3HAXOPKEHHST CEPEIHBOI KLIHKOCTI MOPiBHSAHD, MOTPIOHUX JJId MOMIyKY, ¥ pasi
3akony Ilinda 6yme BUKOPUCTAHO AITOPUTMOM METO.Y.

4. IIOPIBHAJIbLHA EQ®EKTUBHICTb AJITOPUTMY

VY rabs. 1 HABEnEHO HAaHI MPAKTUYHONO PO3PAXYHKY CEPeIHbOI KiTbKOCTi TOPIBHSAHD,
MOTPiOHMX I BiAIIyKaHHS eJeMeHTa MacuBy, gy 3akony llinda, piBHOMipHOrO Ta
“GiHapHOr0” 3aKOHIB PO3MOALITY HMOBIPpHOCTEH 3BEpTaHHS JO €JeMEHTIB i mgesakux N y
BUMAIKY METOJy, KWl CyTTEBO BPAXOBYE PO3MOJILIT iMOBIpHOCTEH 3BEpTAHHSA 1O JAHUX.
Y Tabu. 2 i 3 Ay aHAJOTIYHUX 3AKOHIB PO3MO/ILITY IMOBIPHOCTE! 3BEPTAHHS /10 €JIEMEHTIB
i myts Takux ke N, MpuBeeHnil pO3PAXYHOK CepeTHbOl KiMTbKOCTI MOPIBHSAHD, MOTPIOHIX
JJIsL BIIIIYKAHHS €JIEMEHTA, Y BUMAJKY BUKOPUCTAHHS METOMIB IMOCIJOBHOIO HEePeryisiay
Ta JIBIKOBOI'O IIOIILYKY, BiJIIIOBI/IHO.

Tabauys 1

CepenHs KiIbKICTh TIOPiBHSIHB, TOTPIOHUX JJIsT MOMIYKY €JIEMEHTA, ¥ Pa3i MeTomy,
AKWI CYTTEBO BPAXOBY€E PO3MOILN iMOBIPHOCTEH 3BEPTAHHS JI0 €JIEMEHTIB

N 1023 | 32 767 | 1048 575 | 33 554 431 | 1 073 741 823
Pisuowmipamit | 9.01 14.00 19.00 24.00 29.00
“Binapunit” 2.00 2.00 2.00 2.00 2.00
Hinda 7.999 | 9.755 12.65 15.55 18.43




Meavnuwun A., Qunypro A.

ISSN 2078-5097. Bicu. JIbBiB. yu-ry. Cep. npuksa. mareMm. ta iud. 2026. Bun. 36 235
Tabsuys 2
CepeniHst KiIbKICTh MOPIBHSAHD, MOTPIOHWX JIJId MOIIYKY €JIEMEHTA,
Yy BHMAJIKY METOY TOCJITOBHOTO TEPETJIsA Ty
N 1023 32767 | 1048 575 | 33 554 431 1073 741 823
Pirnomipamii 256 16 384 | 1048 576 | 33 554 432 | 1 073 741 824
“Binapunit” 2.00 2.00 2.00 2.00 2.00
Iinda 136.26 | 2 985.83 | 72 614.94 | 1 873 501.47 | 50 245 287.55
Tabauuys 3
Cepeist KibKIiCTh MOPIBHSAHD, MOTPIOHUX JIJIsi TIOILYKY €JIEMEHTA,
y BUTIQJIKY METOIY ABIMKOBOTO MOTIYKY
N 1023 32 767 1 048 575 33 554 431 1073 741 823
PisroMmipHmii 9.01 14.00 19.00 24.00 29.00
“Binapumnii” 417.88 | 13 372.20 | 427 910.37 | 13 693 132.80 | 438 180 249.62
Minda 362.36 | 11 362.60 | 272 702.39 | 6 981 181.41 | 186 164 838.50

3a3HaUNMO, IO [JIsT ODYHMCIIEHHST CepeIHbOI KLIHKOCTI MOPIBHSHB, MOTPIOHWX st
TIOITYKY eJIEMEHTa, /I PI3HUX 3aKOHIB PO3MOALTy HMOBIpHOCTE! 3BEpTAaHHS 10 3aIUCIB
Yy BUMAJKY METOMY TMOCJIIOBHOIO MEPErJisily MW BUKOPHUCTAIN (DOpMYyJH, TOMIOHO sK
B [3]. A mus obuuCIeHHS MATEMATUYHOIO CIIOIBAHHS y BUIAJKY 3aCTOCYBAHHSI METOILY
JBIKOBOIO IIOLILYKY MM CKOPUCTAJIUCh (DOPMYJIOI0, AHAJIOITYHOIO $IK B [2]

i—1

[}

oy

i=1

iD(2k—1),,
=1

=

sKka cupaskyerbes i N = 20 — 1, sie | — 6ynp-axe narypasibhe qucio (I > 2), n; =
m=mn/2"1, m=[N/2]+ 1 (axmo N Gyse M0BiibHe, TO B 3aralbHOMY BUTIAJKY MOMKHA
BHUKOPHCTATH AJTOPUTMOM METOIY).

5. BUCHOBKU

Y 1mpoMy AOCIITKEeHH] 3alpOMOHOBAHO aJTOPUTM TIOIIYKY, KW CYTTEBO BPAXOBYE
PpO3IOAiT HMOBIpHOCTEH 3BEPTAHHS 10 €JIeMeHTiB MacuBy. [Ijis mopiBHsAHHS epeKTHUBHOCTL
3aIPOIIOHOBAHOTO AJITOPUTMY Ta METO/IIB OCJiJIOBHOIO MEperisay i ABIIKOBOrO MOIIyKY
(19151 POBIVISHYTUX 3AKOHIB PO3LOALLY HMOBIPHOCTEH 3BEPTAHHS 10 €JEMEHTIB MaCcuBy )
TPOBEJIEHO PO3PAXYHOK CEPEIHBOI KiJTbKOCTI TOPIBHSHB, TOTPIOHMX [IJIsT TIOMIYKY €JIeMEeH-
Ta, g gesakux N Jjis BXiJHMX MACUBIB maHuX. Pe3yiapTard mOpiBHSHB IiATBEpIU/IN,
o TOOymoBaHUN MeTox 33 e€(hEKTHBHICTIO 3HAYHO EPEBAYKAE METOAW TOCJiJOBHOTO
Teperisily Ta ABIMKOBOrO TOIIYKY Yy BHUIAJAKY PO3MOMiIy MaHuX 3a 3akoHoM llimda.
3’s1coBaHO, 110 y BUNAJIKY “OiHAPHOIO” PO3MO/Iiay HMOBIpOHCTEH BiH 36ira€ThCst 3 METOIOM
TIOCJTi/TOBHOTO TEPEeryisily, a y BUNQJKY PIBHOMIDHOTO PO3TMOMALIY WMOBIpHOCTEH — 3
MEeTOJIOM JBiffKOBOTO TIOIITYKY.
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The paper proposes and justifies an improved method for searching for information in
large data sets, the key feature of which is the direct consideration of the a priori probability
distribution of accessing individual elements of the array. The relevance of the study is due
to the constant growth of unstructured data volumes, where classical approaches do not
always provide optimal access speed with uneven frequency of requests.

The authors have developed an algorithmic model that adapts the search structure ac-
cording to the statistical characteristics of the incoming query stream. The main attention
is paid to the study of the effectiveness of the proposed method in comparison with tradi-
tional tools: the sequential review method and the classical binary search. Mathematical
modeling and a series of numerical experiments were carried out for different probability
distribution scenarios, in particular for a uniform distribution, a specific “binary” law and
the empirical Zipf law, which describes the real processes of accessing information resources.

The results of the comparative analysis demonstrate that for distributions with high
non-uniformity (such as Zipf’s law), the proposed method allows to significantly reduce the
average number of comparisons required to find the target element. Critical efficiency limits
have been established, at which the adaptive approach outperforms binary search. It has
been theoretically proven that taking into account the statistical nature of queries allows
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minimizing the mathematical expectation of search time, which is critically important for
Big Data processing systems and highly loaded databases. The obtained data can be used
in the design of intelligent search systems and optimization of data storage structures in
modern information complexes.

Key words: search algorithm, search efficiency, probability distribution laws.



