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JIbBiBCHKMIA HaiOHANBHUIT YHIBepcHTeT iMeHi [Bana Opanka

ONTUMAJbHUI B.‘JJIOKOBI/II‘/'I NOMYK Y BUIAAKY PIBHOMIPHOI'O
PO3IIOALTY UMOBIPHOCTEU 3BEPTAHHA 10 3AIINCIB

Y pobomi poseasHymutl onmumaavHuil 670k08uUll Nowyk y eunadky pieHOMipHO20 po3nodiny iimogipHocmeil
36epmaHHsl 00 3anucie, AKWO 8 J10KA1I308aHOMY 610yl 8ukopucmosyemucsi Memod 0dsilikogozo nowyky. IIposedeHo
docaidxceHHs: onMuUMAabHOl Kiibkocmi nopieHsiHb, HeobXxidHux 0451 nowlyky 3anucy y daiiai. IlokazaHo epekmusHicmb
Memody 08iliko8020 NOWYKY Y NOPIGHAHHI 3 BUKOPUCMAHHAM Memody Nocaido8H020 nepezaasdy 05 NOWYKy 3anucy y
/10KAAi308aHOMY 610YL.

Kawuosi caoea: pigHomipHull po3nodin ilimogipHocmell 36epmanHsi 00 3anucie, 6/10ko8uli noulyk, memod
08iliKk08020 nouwlyKy, Memod noc/aid08H020 nepez/sidy.

L.I. FUNDAK, H.H. TSEHELYK

Ivan Franko Lviv National University

OPTIMAL BLOCK SEARCH IN THE CASE OF A UNIFORM DISTRIBUTION OF PROBABILITIES OF ACCESS
TO RECORDS

The purpose of the article is to investigate the effectiveness of the optimal block search in the case of a uniform distribution of the
probabilities of access to records if the localized block uses the binary search method. Among the methods for finding information in large
databases, the block search method is most effective. The essence of this method is as follows. If file entries ordered in ascending or
decreasing values of a key, then it is not necessary to view all records preceding the searched for the record. Entries can be split into blocks
and first locate the block containing the desired entry by viewing the latest block records. After the record block is localized, the search for
the desired record in the block is continued using one of the methods below. Block search method investigated for different laws of
distribution of the probabilities of access to records when used in a localized block to search for the method of sequential viewing. However,
in the case of a uniform distribution of probabilities, the block search method can be made much more efficient by using the binary search
method in the localized block. This case investigated in the work. The graphs show the dependence of the average number of comparisons
between the number of records in the file and the number of blocks on which the file is split. A comparison of the effectiveness of two block
search options (with using in block sequential viewing and binary search) is conducted. The average number of comparisons for the different
number of records in the file for both methods was calculated and compared. It is shown, that using a binary search method to search for a
record in a localized block, you can significantly reduce the average number of comparisons required to search for a record in a file.

Keywords: uniform distribution of probabilities of access to records, block search, binary search method, sequential search.

Beryn

SIkmo 3amucH (aiiny BIOPAIKOBaHI 32 3pOCTAHHSIM UM CIaAaHHAM 3HaueHb KIII04a, TO IS MOMIYKY 3alHCy
He 000B’3KOBO MEperisiAaTH BCi 3aIKMCH, IO MePeIy0Th HIyKaHOMY. 3alliCH MOXKHA PO30UTH Ha OJIOKH 1 CIIOYaTKy
JIOKaTi3yBaTu OJIOK, SIKMii MICTUTh LIYKaHWN 3alKC, MEperisiialoud ocTaHHi 3amucu OisokiB. Ilicist Toro, sik 00K
3aIiCiB JIOKaJIi30BaHHUH, MOUIYK MOTPIOHOr0 3amucy y Oowi MPOJOBXKYIOTh 3a JOIIOMOTOI0 OJJHOTO 3 PO3TIISTHYTHX
HIDKYE METO/IIB.

B [1] noGyznoBaHi onTuMaibHI MOJiesi OJIOKOBOTO IOLIYKY JUIsl Pi3HMX 3aKOHIB PO3MOJiTY HMOBIpHOCTEH
3BEpPTaHHA JI0 3allUCiB Yy pa3l BUKOPUCTAHHS METOAY NOCIIOBHOTO TIE€peryisiLy JUIs MOWIYKY 3amlucy y
JoKaizoBaHoMy Osonti. OfHaK, y BUIaAKy PIBHOMIPHOTO PO3IOALTY HMOBIPHOCTEH 3BEpTaHHS 10 3allMCiB MOXKHA
3HAYHO 3MEHIIUTH CEPEAHI0 KIIbKICTh NOpIBHSAHb, HEOOXIMHUX I NOMIyKy 3amucy y (aiim, skmo B
JIOKaJTi30BaHOMY OJIOIi BUKOPHCTATH METO] IBIHKOBOTO TIOMIYKY.

OcHoOBHA YacTHHA

Hexaii yci 3amucu BIOPSIKOBaHOTO (aitity po30uTi Ha # OJOKIB IO 71 3alKCiB Y KOXHOMY, TOOTO

KinbKicTh 3anucis y Qaiini pisna N = nm . BeaxatumeMo, 10 po3HOiI HMOBIPHOCTEH 3BEPTaHHS 0 3aIUCIB €
piBHOMipHHMH. Toal mpu BHKOpPHCTaHHI B JIOKQJIi30BaHOMY OJIOL[ METOAY MOCHIZOBHOTO MEpEerisiay CepeaHs
KIUJIBKICTB MTOPIBHSHB, HEOOX1THUX JUIS TIOIIYKY 3anucy y daiini, Bupaxaerscs Gpopmysoro [1]

E'=%(n+m)+1.

®ynxuis E' e onyknoro Ta icHye eauHa Touka, y AKil BoHA gocsrae MiHiMymy. Y po6ori [1] mokasaso,

IO ONTUMAJIBHE 3HAUeHHs QYHKIII gocaracTbea mpu X =m =~/ N .

OTxe, oNTMMaIbHE YMCIIO NOPiBHAHBL £ ', HeoOXimHUX s MOMyKy 3anucy y (aiii, 069uCcIIoBaTHMEMO
3a Takor (popMyIoro

E/ =N +1. )
Hexaii Tenep KUIBKICTh 3amuCiB y BropsikoBaHomy Qaiimi N = (21 —Dn, ne n — kinpkicTs 610KiB, Ha

. o o ] . . . . PR, . o
ki pos6utuii paitn, a (2° —1) — kinbkicTs 3anuciB y koxkHOMY 611011, BBaskaTuMeMo, 10 PO3MOLT HMOBipHOCTEH
3BEpPTaHHA JI0 3amucCiB € piBHOMipHUI. Toxi NpM BHKOpPHCTaHHI B JIOKaJi30BaHOMY OJIoLli METOAY IBIHKOBOTO
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MOIITYKY CepenHs KUTbKICTh OPiBHIHD, HEOOXITHUX IJIS TIONIIYKY 3amucy y ¢aiini, Bupaxkaerbes GopMyoro [2]

1 1 < .
E"=—(n+1 27,
2(n+ )+2/ 1;1

Ockinbk [2]

/
D2 =(1-1)2"+1,
i=1

TO
s 1 /
E'=—(n+1)+]-14+——.
2 2" -1
3uaiineMo 3HaueHHs napaMeTpiB 71 i [, 3a KMX cepejiHs KilbKiCTh MOPiBHAHb E” nocsrae MIiHIMyMY.
N
Hamamo E” y Burisiai GyHKUii Bij ofHiel 3MiHHOI. s 1boro 3poOMMO 3aMiHy 3MiHHUX # = 1
OJEPKUMO
»_ 1 (N 1
E"=— —+ |+l )
2 -1\ 2 2
Jlist 3HaX0KEeHHsI TOUKH eKCcTpeMyMy (YyHKIIT (2) micraeMo piBHSAHHSA [3]
1
2 -1 In2=1+_Nl2. 3)

VY [3] moka3zaHo, 1m0 oJep:KaHEe PIBHSIHHSA Ma€ €IUHHUNA TOJATHUN KOpPiHB [= lo , 1 e KOpiHb € TOYKOIO
minimymy onyknoi pynxuii £ = E"([) .

. . . . . ” .
V tabn. 1 HaBeAeHI KopeHi lo piBHsHHEA (3) 1 009HCIeH] 3a hopMyOIO (2) 3HaYCHHS Eon qus pisanx N .

Tabmums 1
OnTuMajibHe 3HAYEeHHS E:n aas pisaax N

! 2-1 | n N L, E,

1 1 10 10 2,65706 3,59976
2 3 10 30 3,81137 4,75407
2 3 50 150 5,83364 6,77633
2 3 100 300 6,77702 7,71971
3 7 10 70 4,83865 5,78135
3 7 50 350 6,99034 7,93304
3 7 100 700 7,96069 8,90339
4 15 10 150 5,83364 6,77633
4 15 50 750 8,05808 9,00077
4 15 100 1500 9,04201 9,9847
5 31 10 310 6,82231 7,765
5 31 50 1550 9,08876 10,0315
5 31 100 3100 10,08 11,0227
6 63 10 630 7,81222 8,75491
6 63 50 3150 10,1029 11,0456
6 63 100 6300 11,0981 12,0408
7 127 10 1270 8,80493 9,74764
7 127 50 6350 11,1095 12,0522
7 127 100 12700 12,1068 13,0495

. . 4 .
Ha puc. 1, 2 mokasano noseninky [, i £, nns pishux suadens N .
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Puc. 2. IloBeainka Eon JUUISl Pi3HUX 3HAYEHDb N

Ha puc. 3 306pakeno rpadix nosexinku (yrxuii £~ B oxomi Touku minimymy mis N =300 , npu
SIKOMy OnTUMalibHe 3Hauenns [, = 6,777 ,a E:n =7,719.
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Puc. 3. I'padik noBeninku E" 8 oxoni Touxn MiHiMyMy st N =300
[IpoBenemMo MOPIBHAIBHUN aHAJI3 ONTHMAIBHOTO 3HAYEHHS YHCIA MOPIBHSIHD, HEOOXiTHUX U TOIIYKY
o . . . . 4 .
3anucy y (aiiii, y BHNAAKy BUKOPHCTaHHS B JIOKaJi30BaHOMY OJIOII METOJY ITOCIIOBHOIO MEpEerismy (Eo a1

“o 4 .
mertozy aBiiikoBoro momyky ( £ ) ams pisuux sHauens N .V TaGn. 2 HaBeIeHO pe3ylbTaTH 00YHCICHb JUIs 000X

METO/IIB.
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Tabmums 2
OnTHMAJILHOIO0 3HAYEHHS E(: L, EZn aas pisaax N
N E, E,,
150 13,24745 6,77633
300 18,32051 7,71971
700 27,45751 8,90339
1500 39,72983 9,9847
3100 56,67764 11,0227
6300 80,37254 12,0408
12700 113,6943 13,0495

. . “o ’ . 4 .
Ha puc. 4 306paxeno rpadik noexinkn dyuxuini £ i E s pisuux suadens N .
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BucHoBku
[IpoBeneHO mOCTiIKEHHS ONTUMANBHOI KUTBKOCTI MOPIiBHAHB, HEOOXIMHUX UIS MOMIYKY 3aliCy B METOML
OIIOKOBOTO TIONIYKY IIPW BUKOPHUCTAHHI B JIOKANi30BAaHOMY OJIOLI METOMY MABIMKOBOTO TMOIIYKY. 3IiHCHEHO
MOPIBHAUTBHUI aHai3 OJIOKOBOTO MOMIYKY ITiJ] 9aC BUKOPHCTAHHS B JIOKAJI30BAaHOMY OJIOLI METOAY TOCIIiJOBHOTO
neperysily i MeToay ABiIMKOBOro mnomryky. OpepaHi pe3ysibTaTd MOKa3ylTh, IO Y BHUNAAKY PIBHOMIPHOTO
PO3MO/Iiy HMOBIPHOCTEH 3BEpTaHHS A0 3alKCIB Cepe/iHs KUIbKICTh MOPIBHSHb, HEOOXIAHUX VIS MOIIYKY 3alUCy Y
(aiini, Oyse 3HAYHO MEHIIIOIO, SIKIIO B JIOKAII30BaHOMY OJIOIl BUKOPHCTATH METOJ ABIMKOBOT'O IOLIYKY.
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