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Byayorbesi onTuMajbHiI cTpaTterii momyky 3amuciB y mnociaiioBHuUX (aiaax, ki
30epiraloTbes y 30BHilIHINA mam ATi 6aratonpouecopHoi EOM, 119 Takux 3aKOHIB po3moaiiay
iiMoBipHOCTell 3BepTaHHS /10 3aNMCiB, AK piBHOMipHMIi, “ OiHapHuii”, 3inda Ta y3araaibHeHHW,
YaCTKOBHM BHIIAIKOM SIKOTO € PO3NOIiT, IKMii HAGJIMKeHO 3a/10BoJIbHsIE nmpaBuio “80 — 20”.
3a kpuTepiii epeKTUBHOCTI B3ITO MaTeMaTH4YHe CHOAIBaHHS 3arajbHOro 4acy, HeoOXiIHOro
AJIS IOIIYKY 3anucy y ¢aiii.

Optimal strategist of record searching in sequenced files stored in external memory is
made for different probability distribution of record request frequency (discrete uniform,
binomial, Zipf and generalized the partial occasion of witch is the probability distribution
approximately satisfying the rule “80 — 20"). The mathematical expectation of total time
needed for search of arecord in fileistaken asa criterion of effectiveness.

Beryn

3acTrocyBaHHSI MapalelbHUX OOYMCIIOBAIBHUX CHCTEM € CTPaTerivHUM HaNpPSMKOM PO3BUTKY
ob0uncoBaabHOl TexHikH. [le BUKINKaHO 0OMEKEHICTIO MAKCHMAIbHO MOKIIMBOI IIBUAKOMIT 3BHUAaHUX
nocaigoBHux EOM, a TakoK HasBHICTIO OOYMCIIOBAILHUX 3a]ad, JUIsl PO3B SI3yBaHHS SKUX MOXKIHBOCTI
ICHYIOUMX 3aCc00iB OOUMCITIOBATIBHOI TEXHIKH HEIOCTATHI.

[Ipobnema CTBOpEHHS BHCOKOMPOAYKTUBHHX OOYMCIIOBATLHHX CHUCTEM HAJEXHTh JIO MEPENiKy
HAWMCKIIATHININX HAYKOBO-TEXHIYHMX 3a/a4. Opranizamis napaieibHIX OOUHCIICHb 3iHCHIOETCS ITEPEBaKHO
3a paxyHOK YBEICHHS HAUTHIIKOBHX (DYHKIIOHAIBHUX MPUCTPOIB (ISKUTBKOX MPOLEcOpiB). SIKIIO MOAUTHTH
3aCTOCOBaHI AJITOPUTMH Ha 1H(POpPMAIITHO HE3aIeKHI YaCTHHU 1 BUKOHYBATH KOXKHY YacTHHY OOYMCIICHb Ha
PI3HHX MpoIecopax, TO MOXKHA MPHCKOPHTH TMPOIEC O0YMCIIeHb. Takui MiAXiJ Ja€ 3MOry BHKOHYBATH
HEeoOXiHI OOYMCIIeHHST 3 MEHIIMMH 3atpatamy 4acy. OjepskaHHs MakCUMAaIbHO MOXKIMBOTO MPUCKOPECHHS
OOMEKYETBCSI TUTBKH KITBKICTIO HASIBHUX TIPOIIECOPIB 1 “ HE3AIGKHHUX ' YaCTHH alrOpHTMY.

OnHak Tpeba 3a3Ha4YMTH, 1110 ChOrOIHI MapaielibHi 00UYMCIICHHS HE € HACTUIBLKYU MOIIUPEHUMH, K MOTJIN
OYiKyBaTH IOCTHiAHUKU. OHIEI0 3 MOXJIMBHX MPUYMH Takol CHUTyallii Oy/la JOHEJAaBHA BHMCOKa BapTICTh
BUCOKOIPOYKTHBHHUX 0araTorpolecOpHUX cUCTeM. Ta cuTyallisi KapAUHAILHO 3MIHUIIACS 3 BIPOBAKEHHIM
TOPIBHAHO JIEHIEBUX OaraTosJIePHUX TPOIECOPIB, SKI BXe HAOYJIM MacOBOTrO 3acTOCYBaHHS. [HINA MpUYMHA
CTPUMYBaHHsI TIOIIMPEHHS Napalie/IbHUX CHCTEM IOJISArae B TOMY, IO JUISA ITPOBEICHHS OOYMCIICHbh HEOOX1IHO
3aMIHUTH TPaMIIIHHY MTOCITiIOBHY TEXHOJIOTIIO PO3B’ si3yBaHHs 331a4 Ha EOM mapanenbHoro.

3aBAsSKM BHCOKiM HaAAiHHOCTI Ta MPOAYKTHBHOCTI OararomporecopHi EOM mmpoko BHUKOpHC-
TOBYIOTh ISl MIATPUMKH # opranizamii Benukux 6a3 ganux (BJI). Ilix uac po3B’si3yBaHHS Pi3HOMaHITHHX
3a1a4 i3 BUKopucTaHHsM b/l OCHOBHHIA aKIEHT IMEPEHOCUTHCS 3 MPOIIEAYp ONpaIloBaHHs iHpopMallii Ha
MpoIeypy oprasizamii 30epekeHHs] Ta TOmyKy iHdopMmarii B HuX. ToMy NpPOAYKTUBHICTH OOYHCITIO-
BaJIbHUX CHUCTEM, OPIEHTOBAHUX Ha PoOOTY 3 BelukuMHu BJl, 3HaYHOIO MipOI0 BU3HAYAETHCS ©()eKTHBHICTIO
METO/IiB MONIYKY iH(opMalii.

VY [3-5] mpoanamizoBaHo METOAH NMHIAPAIETFHOTO TOCTITOBHOIO MEPErIAY Ta IMHIApajIeTbHOTO
OJIOYHOTO MONIYKY 3aIHCIB IS PI3HUX 3aKOHIB PO3MOALTY HIMOBIpHOCTEH 3BEpTaHHS JIO 3aIHCiB.

VY 1iii cTarTi, BUKOPUCTOBYIOUH METOJ MHIapalelbHOrO IMOCTiJIOBHOTO MEperisiay, MmodyayemMo
ONTHMAJIBHI CTpaTerii MOIIyKy 3aluciB B MOCTIIOBHUX (Qaiinax, siki 30epiratoThcsl y 30BHINIHINA Mam’ ATi
6araromnpornecopHoi EOM.

[MoOynoBy onTUMaJbHUX CTpaTerii MpoBeAeMO Ui PIBHOMIPHOTO pO3MOALTY HMOBIpHOCTEH
3BEPTAHHS JI0 3aMHUCIB i TAKUX 3aKOHIB HEPIBHOMIPHOTO PO3MOIiTy MOBipHOCTEi, sk [1-8]:

207



“OiHapHUIA" pO3MOMLT

ae P; —HMOBIpHICTb 3BepTaHHs 10 i-ro 3anucy, N — KilbKicTb 3anMCiB y ¢aitii,

3akoH 3irnda

pi :_i, i=l,2,...,N
IH
N
Jc HN :él,
k= K

y3araJlbHEHH# 3aKOH PO3IOILTY

I
Q—W,I—I,Z,...,N

1

k=1K®

3ayBaKMMO, 10 y BUNAAKY omHomnporecopHux EOM edexkTUBHICTH METOJIB IOIIYKY, a TaKOX
no0yZ0Ba ONTHUMAIBHUX CTpaTteriii momryky iHdopmarii By mocmigoBHUX (aiinax, Ui pi3HHX 3aKOHIB
PO3MOiTy HMOBIPHOCTEH 3BEpTaHHSI 70 3alUCiB pO3rsiHyTI B [1-2, 6-10].

N
ne ¢ (0<c<1) — 6yap-sxuii mapamerp i H © =

IHoOynoBa onTUMAJLHMX CTPaTerii momyky iHdopmauii

PosrisiHeMo ToCHiOBHUE yropsiiKoBaHUMA (aiin, 1o 30epiraeTses y 30BHIMHIA mam’ ati EOM, no
CKJIaay SIKOTO BXOASATH IM IIPOIECOpIB, SKI MPAILfOIOTh MapajefibHO 1 MarOTh CIUIbHE IOJie IaM’ STi.
IMpunyctumo, 1o (aiin, skuii mictuts N 3amuciB, momiieHHi HA N GIOKIB, Y KOKHOMY 3 sAKuX € Ml
samuciB. Hexait ap = by + doml — wac untanns 610Ky 3ammciB B OCHOBHY T1aM’ siTh, 1e by, 0o — meski craii;
to — yac BUKOHaHHS orepallii MHapaaeIbHOro MOCIiIOBHOTO TIEPErIIsly 3alKCciB B OCHOBHIN mmam’ sTi; [ —
HMOBIpHICTh 3BepTaHHs [0 i-T0 3anucy (aiina, E — MaTtemaTiyne criofiBaHHs 3araibHOrO 4acy, He0OXiTHOTO
JUIsL TIOWIYKY 3amucy y daiimi. [IpuiiMaeMo, mo i MOIIYKY 3alucy CIIOYaTKy BiJIOYBa€ThCS TMOCIiOBHE
YUTaHHs OJOKIB 3aIKCIB B OCHOBHY IaM' sITh 1 iX MHapane’bHuid mocinoBHui neperssia. Toxi

n I m
E=3 a a {keo +[(k- 1) +i]t0}p(k-1)n1 +(i-m+j -
k=1i=1j=1
3uaiinemMo sBHUI BHUpa3 ;i E y BUmanky pisHUX 3aKOHIB pO3MOJiUTy WMOBIpHOCTEH 3BEpTaHHS IO
3aMKCiB 1 BU3HAYMMO 3HAUCHHS MmapaMeTpiB N i |, 32 SKUX MaTeMaTH4HE CIOIIBAHHS J0CATAE MIHIMYMY.
PiBHomipnuii po3moain. fAkmio po3monin iMoBipHOCTEW 3BEpTaHHS 0 3alMCIB € PIBHOMIpHUI, TO
st E onepxxyeMo Bupas

E——é(n+1 >€%O +d0—9+g— 191

®yukuis E nocsrae minimymy, sxmo N = (dgN/ bo)ll 2,

“binapuuii” po3moain. Hexail iMOBIpHOCTI 3BEpTaHHS O 3aIlUCIB 3aJ0BOJBHSIOTH “OiHapHMit”
posnoain. Toxi s E, ananoriyno sik B [8], MaTuMeMo q)opMyny

ml m
2 2 - 10
E=——f- 2N g +e——(1- 27N+ gy
2" - 1 g2 - 1 2N 9|
HexTyroun HeCKiHUEHHO MAJIOIO BEITMYHHOO 27N i3 10CTATHBO BUCOKOK TOUYHICTIO MOYKEMO TIPUHHATH
2m 2m
2M.1" 2m.g
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abo
2|Ti m
E= 2 (bo + doml) +

Jlist BU3HaueHHs napamerpa |, 3a sikoro q)yHKm;[ E nocsrae miHiMyMy, OTpMaeMO PiBHSHHS

tg.
10

x 0
2" =1+ gml +&¢In 2.
do g
Oneprxane piBHAHHS Ma€ po3B’ 130K lp> 1, AKINO [T M BUKOHYETHCS yMOBa

2m £§m+ b O fin2+1.

3akon 3inda. Hexali iMOBIpHOCTI 3BEpPTaHHS JI0 3aHI/ICiB 3aJI0BOJIBHAIOTH 3akoH 3inda. Tomi mis E,
aHaJIoriuHo sK B [8], omepxyeMo Bupas

E:Hi{[(nﬂ)HN - S (M](3g +tol)+[(L- 1)Hy +1Sy (n) - S ()]t}

N

e
nl

n
[¢} [¢}
Sm(M=a Him » Sm(n)=a Him-
k=1 k=1
Sxmo mis cym Sy(n) i Sp(nl) BukopucraTu BianosiaHo anpokcuMaritii [8]:

S, (N)»n(Hy - 1)+%Inn+C1, S, (nh)»nl(Hy - 1)+%Inn| +C,
ne Cy = 0,5In2x, T0 3 7OCTATHEO BUCOKOIO TOYHICTIO MOXKEMO TTPUHHATH
N
E-—%N +n- —Inn Clos% +d O+%| +E- lInﬁ- Clgt
n

Js HaGIH/DKeHoro 00YMCIIeHHs 3Ha4YeHHSI mapamMeTpa N, 3a skoro E nocsrae MiHiMymy, MaeMo piBH;[HHs[

doN

2n?- n==0"(2H, +1- Inn- 2C,).

Y3aranbHenuii 3akoH. Hexaii iMOBIpHOCTI 3BepTaHHS JI0 3alMCIB 3aJI0BOJBHSIOTH Y3aralbHeHUI 3aKOH
posmonity. Tomi st BU3HAYEHHS MATEMATHUYHOTO criofiBanHs E, anasnorivHo sk B [8], Maemo dhopmyity

E ——1( Slln+2)H ) - S(C)(n)]>(a0 +tol )+ [(1 NH (O +159) (n) - sm°>(n|)]>¢0}
H
e
S© HO 5O 8 ©
y(M=a Hgm» Sw'(n)=a Hyy -
k 1 k=1
ko ams Sr(ﬁ)(n) i S,(ﬁ)(nl) BUKOPHMCTATH BiIIIOBIHO aHpOKCHMaui'i [8]:

l-c - ©)(n 6 () )
N7 g 1,,a M8 sOmy»aH© +N Tl 2l
1-c 22- Cc nl_ ¢ B 1-¢C 22 c (nl)l-C B

S©(n) » nH© +

ae
a(C) (k) H(C 1) 1 kZ-C
2-C
HOBITLHO 3pOCTaoya (yHKIs, 3 JOCTATHBO BUCOKOIO TOYHICTIO MOKEMO IPUIMHATH

e 1 g N &1 aOmGe  doNo,
H(NC);g N 1-c §2-c al- ¢ (R 5

209



+

(© N"C&-1N a(c)(N/m)O‘LJJt 7

N

DD :I(?) M-

ngZ cm (N/m)l Caj b

OOuuciuMo noximHy Big GyHkmii E mo N, miacTapisiouu 3aMicTh MOXIAHOT Bif (x(c)(n) BIAIIOBIAHO
pizanmo o9(n + 1) — a®(n) . OmepskiMO PIBHAHHS IS HAGIIKEHOTO OOYKCIICHHS 3HAYCHHS TapaMeTpa N

e O
2 c )gn+2$N
ﬂ

2 (n)=

d ; 2-c & dgy, 0
=(2- ¢) 2N CHE® + 2 —=nEh+ O N2 O (n+1)- 2 (n)).
( )I N TG g I ga (n+1) ( ))

HopiBHAHHSA pe3yabTaTiB
OntuManbHi 3Ha4YeHHs mnapamerpa |, 3a SKMX MaTeMaTHYHE CIOAIBaHHS 3arajbHOrO 4acy,
HEOOXIIHOr0 [T MOIyKY 3ammucy y daiimi, nocsrae minimymy mmst N = 108, do/bp = 20, meskix m i pisHux
3aKOHIB PO3IOALTY HMOBIpHOCTEH 3BEpTaHHS JI0 3alKMCIB HABEACHO B TAaOJIHIII.

OnTumainbHi 3HaYeHHs napaMerpa | 1uisi pi3HUX 3aKOHIB
po3noainy iMoBipHOCTell Ta pi3HOI KiJILKOCTI pouecopis

. . 8 V3aranpHeHun . e .
m PiBHOMipHMIA 3inga Binapuuit
c=0.2 | c=04 | c=0.6 | ¢c=0.8

1 4464,29 4201,68|3831,42|3278,69(2421,31| 1367,99 4
2 2232,14 2100,84(1915,71|1639,34|1210,65| 684,00 2
4 1116,07 1050,42| 957,85 | 819,67 | 605,33 | 342,00 1
5 892,86 840,34 | 766,28 | 655,74 | 484,26 | 273,60 1
10 446,43 420,17 | 383,14 | 327,87 | 242,13 | 136,80 1
20 223,21 210,08 | 191,57 | 163,93 | 121,07 | 68,40 1
40 111,61 105,04 | 95,79 | 81,97 | 60,53 | 34,20 1
50 89,29 84,03 | 76,63 | 6557 | 4843 | 27,36 1
100 44,64 42,02 | 38,31 | 32,79 | 2421 | 13,68 1

SIk Gaummo 3 Tabmuil, i3 30UTBIICHHSAM KiTBKOCTI mporecopiB B K pa3iB onTuMaiibHI 3HAYCHHS

napamerpa | 3meHIIyoThCs B K pa3iB [ist BCIX PO3IJISIHYTHX 3aKOHIB PO3IOJLTY HMOBIPHOCTEH 3BEpTaHHS

OnTumanbHi 3Ha4YeHHsA napameTpa n

800
700
600
500

n 400
300

200
100 ~
0 —

c=04 c¢=06 <¢=0

3akoH posnoginy

Puc. 1. Onmumansii snavenns napamempa Ny eunaoky N = 10°
ma Aok = 20 o maxux 3axonie po3nodiny timosipHoCmell 36epMaHHs
00 3anucis. pisnomiprozo (c¢=0), ysazarvnenozo ma 3inga (c=1)
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JI0 3amuciB, OKpiM “OiHapHOTr0” .

Ha Binminy Bin mapamerpa |, orru-
MaJIbHI 3HAUYCHHS MapaMerpa N, 3a sSKUX
MaTreMaTH4yHe CIHOMIBAaHHS  3arajibHOTO
4acy, HeOOXIHOrO JUISl TOIIYKY 3aIuCy Y
(aiini, mocsrae MiHIMyMy, 3aJeKaTh HE
Bill KUIBKOCTI ITPOLIECOPIB, a JIMIIE Bif
3MIHM 3aKOHY pO3MOIUTY HMOBIpHOCTEH
3BEPTAaHHS JIO 3aIMCIB ISl BCIX 3aKOHIB
po3MoIiTy, KpiM “OiHapHOTO” . 3aIeKHICTh
ONTUMAITBHOTO 3HAYEHHS rapamMeTpa N Bix
3MIHM 3aKOHY pO3MOIUTY HMOBIpHOCTEH
3BEpPTaHHSI JIO 3aIlKCIB Ta 3ATCKHICTh Map-
ameTpa N Bil 3MiHKU KUIBKOCTI MPOIIECOpPiB
y BUIIAJKY “ OIHAPHOTrO” 3aKOHY PO3MOILTY
wis N = 10° i dybp, = 20 300paKeHO
BIANOBIIHO Ha puc. 112,



OnTumarnbHi 3Ha4YeHHA napameTpa n

300000
250000 +
200000 +

n 150000 ~
100000 +
50000 ~
0

1 2 4 5 10 20 40 50 100

KinbkicTb npouecopis

Puc. 2. Onmumanoni snavenns napamempa Ny eunadky “ 6inapnozo” 3axomy poanooiny
. . . . an6 _ . . . . .
timosiprnocmeti 36epmanns 00 3anucie, N = 10°, do/bg = 20 ma pisnoi xinokocmi npoyecopis

Buchoku
[MoOynoBaHO onTUMaNbHI CTpaTerii MONIYKY 3aIlKCiB B MOCHIJOBHUX (aiiax, siki 30epiratorbcs y
30BHIIIHIN MaM’ ATi GaraTorporiecopHoi EOM, mjs Takux 3aKOHIB PO3IOALTY HMOBIPHOCTEH 3BEPTaHHS JI0
3aIuCiB, SIK piBHOMIpHUH, “OiHapHmMit”, 3inda Ta y3araibHEHUH, YaCTKOBUM BHIIAJKOM SIKOTO € PO3IOJILN,
mo HaOmmwkeHo 3anoButbHse mpamio “80 — 20". 3a kputepii epeKTHBHOCTI B3ATO MaTeMaTHYHE
CTIO/IiIBaHHSI 3aTaJbHOTO Yacy, He0OX1THOTO /IS MOIIYKY 3anucy y daiini. 3HalIeHO onTHMaIbHI 3HAYCHHS

napamerpiB, 3a IKUX MaTeMaTU4YHe CIIOJIIBAHHS JIOCITAE MiHIMyMY.

1. Kuym Ji. Ucxycemeo npoepammuposanus ons IBM. T. 3. Copmuposka u nouck. — M.. H30. dom
“Bunvsimc” , 2000. — 832 c. 2. Mapmun [oc. Opeanuzayus 6a3 OAHHbIX 6 GLIYUCTUMETLHBIX CUCTHEMAX. —
M.. Mup, 1980. — 644 c. 3. Jlicoseyv B.A., l{ecenux I'.1". Memoo Mrnapanenvio2o nociidosHo2o nepeisioy
3anucie ma 1020 SUKOPUCMAHHA O NOWYKY [Hopmayii y nocridosnux gatinax 6az danux Il Disuko-
Mamemamuune Mooenosants ma ingopmayiiuni mexunonozii. — 2007. — Bun. 5. — C. 109-119. 4. Jlicoseyw
B., Lecenux I'. Memoo MrnapanenvHo2o nociioo8H020 NOULYKY 3anucie y ¢ainax 6az 0anux i oo
epexmusnicmo Il Bicn. Jlvsie. yu-my. Cep. npukin. mamem. ma ingopm. — 2006. — Bun. 13.— C. 177-186.
5. Jlicoseyv B.A., llecenux I'.I. Memoo Mrnapanenvhoco 6104HO20 HOWYKY 3anucie y ¢avinax 6a3z 0anux
ma tio2o egpexmusnicmo [l Biobip ma 06pobka ingopmayii. — 2007. — Bun. 27(103). — C. 87-92. 6. Menb-
Huuun A.B., Hezenux I'.I". Ananiz memooie nowtyxy ingpopmayii 6 ¢aiinax 6a3 oanux Oas pisHUX 3AKOHIE
PO3n00iny tmosipHocmell 36epmanns 0o 3anucie Il Komn' omepni mexuonoeii opyxapcmsa. — 2006. — Ne 15, —
C. 95-112. 7. Menvhuuun A.B., Hezenux I'.I". Memoou nowyky ingpopmayii y ¢atinax 6a3z oanux ma ix
epexmusnicmo 015 PIHUX 3aKOHI8 PO3NO0INYy UmogipHocmeil 3eepmanis 0o sanucié Il Komn' tomepni
mexnonozii opykapcmea. — 2006. — Ne 16. — C. 41-52. 8. lezenux I'.I". Opeanuzayusi u nouck ungopmayuu
6 bazax oanuvix. — JIbeoe. Buwa wx., 1987. — 176 c. 9. Lecenux I'.I"., Menvnuuun A.B. Ilopisusivhuii
ananiz egpexmusHocmi memooie nowyky ingopmayii' y gpatinax 6az oanux Il Biobip i 06pobka ingopmayii. —
2005. — Ne 23. — C. 135-142. 10. [jecenux I'.I., @inax M., Hopoyvxka X.C. I[lopiensnvhutl ananiz
epexmusHoCmi Memoody 6104H020 HOULYKY OISl PI3HUX 3AKOHI8 PO3NOOiLy UMOGIPHOCHEN 36ePMAHHA 00
sanucie Il Komn’ tomepni mexnonocii opykapcmea. — 2000. —Ne 5, — C. 320-326.

211



