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1 MeTtoa k bnnxxanwinx cocepeii

§1.1 OnwncaHue anropntma

[lycrs mama obydarommas Boibopka X = (24, 1), C X n dbyHKmusa paccrosnus p :
X x X — [0,00), u Tpebyercst KiraccuduImpoBaTh HOBbIH 00bekT u € X. Pacmomoxkim
00beKThI 00y 4vaomieil BoIOOpKU X B HMOPSIKEe BO3PACTAHUS PACCTOSAHUN 10 1U:

1 2 Y4
plu,28) < plu,23) < ... < p(u, ),
r @ 06 -1 6 A k6. 7 detl
J1e qep63 Ty~ O003HAYACTCH -1 COCe, OObEKTa U. JII‘OpI/ITM AAUudCaUuuUxr coceoeu OTHO-
CurT O6’beKT u K TOMy Kﬂaccy, Hpe,ILCTaBI/ITeJIefI KOTOpOFO OKazKeTC4d 6OJ'H)H_I€‘ BCEIro Cpe,ZLI/I k’

ero OJIMKAMIINX COCEIe:
k

a(u; X*, k) = arg max Z[y(i) =1y
C

HapaMeTp k 0OBIYHO HaCTpanuBaeTCd C IIOMOIIBIO KPOCC-BaJIXJIAIlIUN.

§1.2 Cnyyaii eBKNINA0BON METPUKMU
Pazbepem ocobennoctu u mpobsembl MeToga k OIMKafmx coceeil, BOSHUKAIOIINE

[P UCIIOJIb30BAHUN €BK/IUJIOBON METPUKH B KadecTBe (DYHKITUU PACCTOSTHUSA:
1/2

d
ple,y) = | D lwi— il
i=1

1.2.1 [ paHuubl KNaccos

Jlnarpamma Boponoro, cooTercTByIomas BLIOopKe X — 3T0 Takoe pasbuenue mpo-
CTpaHCTBa Ha ODJIACTHU, UTO KazKjasi 00/1aCTh COCTOUT U3 TOYEK, JJId KOTOPBIX OJHA U Ta
JKe TOYKa U3 BBIOOPKU siBJIsieTcs Omkaiimieit. Bosee dpopmasibao, nuarpammva Bopomoro
nuis BeIoopku XY cocronT m3 ¢ obnacreit Ry, ..., Ry, onpeieaseMbIx Kak

Ri= (v € R | pla,2,) < plar,y), 5 # ).

OueBu/IHO, YTO MPU WCIOJb30BaHUN KiaccudukaTopa Oimxaiimero cocena (k = 1) rpa-
HUTIA MEK/Iy KJIACCaMU sIBJISIETCSI TIOAMHOXKECTBOM I'DAHMI] MEXKJLy TAKHUMU O0JIACTIMU.



Omp. 1.1. Ob6nacts R C RY maspisaercs 6uinykavim MHO202PAHHUKOM, CCIH OHA, SBJIs-
ercs 1epecedeHueM KOHEYHOI'O YHCJIa MTOJIYIIPOCTPAHCTB:

R = ﬁ{l’ € RY| (wy, z) < 0}.

=1

Bapgaua 1.1. [lokazaTh, 9TO MHOXKECTBO TOYEK, JIJIsI KOTOPBIX OJIMXKAHIIIM COCEJIOM U3
BBIOODKH SIBJISIETCS 3aJJaHHBIH OOBEKT T;, IPEJCTABJISICT COOOI BBIITYKJIbIH MHOIOIDAHHUK.

Pentenue. YcioBue TOro, 9T0 X; SIBJIAETC OJIMXKaiiieil TOUKO BRIOOPKHU K U, 3alliChIBa-
eTcsd Kak

d d

Z(zip - up)2 < Z(sz - up)2> ] 7& i
p=1 p=1

Pacoumem ero:

d d
Z(zfp — 22U, + uf)) < Z(xgp — 2z;,u, + uf,), Jj # i

p=1 p=1

d d
Z(x?p — 2zu,) < Z(']‘?p = 2x5u,),  JF# U
p=1 p=1

d
Z(m?p — :L?p +2(xj, — xip)uy) <0, JF#1;
p=1

d d

2 Z(xjp — Tip)Up + Z(m?p — xgp) <0, j#i.

p=1 p=1

Mur IIOJIy 911N Ha60p JIMHEUHBIX OTHOCUTEJILHO U HEPaBEHCTB, KazK/J10€ U3 KOTOPLIX 3a/1a€T
IIOJIYIIPOCTPAHCTBO. Nx IepecedcHue sABJIAdeTCd MHO2KECTBOM TOYEK, JIJId KOTOPBLIX T; fAB-
Jigercd OJIMzKaMIIIM coceiOM, 1 fABJIAETCA BbIITYKJIBIM MHOT'OI'DaHHUKOM IIO OIIPEAEJICHUIO.

]

Knaccudukarop oanoro 6/mmKaiiiero cocesia ABsieTcsl KpaiiHe 1yBCTBUTEIbHBIM K
IIIyMOBBIM OObEKTaM M BBIOpOCaM, U T'PAHMIA MEXKIY KJIaCCAMU MOXKET OKa3aThbCd OYeHb
cnoxknoit. Ilo Mepe yBenmdenus k TpaHHIa CIVIAKUBACTCA 38 CUYET <«YCPEJIHEHHS» II0
HECKOJIbKUM OOBEKTaM.

1.2.2 Hopmanusauusa npusHakos

YMHOXKHUM OJIH W3 HPU3HAKOB (HAIpuMep, mepsbiit) Ha koHcTanty C. EBKInIoBo
paccTostHue TpUMeT CJIe YO B

pa(,y) = 4| Clz1 —y1)? + Z(l‘ — )2

Taxkum obpazoM, pazaudne Mo MepBOMY MpU3HaKY Oymer cantarhesa B C' pas3 boJiee 3HAYN-
MBIM, TeM Pa3InIus [0 BCEM OCTAJIBHBIM Ipu3HakaM. [Ipn 9ToM pacrosoykenne 06beKTOB
OTHOCHTEJILHO JIPYT Jpyra He U3MEHUIOCh — M3MEHMJICS JIMIIL MaciiTad!



PaccmoTpum mpocToit npumep UyBCTBUTEIBLHOCTU METOJa OJIMKAMIIEro cocelia K
MacinTaby npusHakos. Jlomycrim, peraercs 3a/1atua ompe/ie/IeHus 10/1a 9e/I0BEKa 110 JIBYM
Opu3HAKaM: pocry (B caHTHMeTpax, MPUHUMAeT 3HadeHusi npumepro ot 150 10 200) u
ypoBHIO sKcrpeccun rera SRY (6espasmepHasi BeJimduHa OT HYyJIsl JI0 €JIUHUIBI; Y MyK-
quH OJinzKe K eJIMHUIe, y KeHIuH O/ke K Hymmo). Ofydaionias BEIGOPKA COCTOUT W3
JByx obbekToB: x1 = (180,0.2), neBouka u xo = (173,0.9), mamsuuk. Tpebyercs kmaccu-
dbunuposars HOBBI 06bekT u = (178,0.85). Bocnosb3yemest KiraccudukaTopoM OIHOTO
6mzkaiitero cocefa. Paccrosinust or u 10 00beKTOB 00ydennst paBHbl p(u, 1) ~ 2.1 u
p(u, z5) &~ 5. Mbl npusHaeM HOBbIi 0OGBEKT JEBOUYKOM, XOTsI 9TO HE TaK — BBICOKHUH YPO-
BeHBb dKcripeccuu reHa SRY MO3BOJIsIET ¢ YBEPEHHOCTHIO CKa3aTh, ITO 3TO MaJbIuK. M3-3a
CUJIbHBIX PA3/In4uil B Maciitadbe IPU3HAKOB YPOBEHDb SKCIPECCUN TTPAKTUIECKU HE YIUThI-
BaeTCs MPU KJIACCU(PUKAINN, UTO COBEPIICHHO HEIPAaBUILHO.

Yro0b! n36€KaTh MO00HBIX TPOOJIEM, TPU3HAKH CJIE/IyeT HOPMUPOBATH. DTO MOYXKHO
JIesIaTh, HATIPUMED, CIIEIYIOMUMI CIIOCODaMU:

e HopMmupoBKa Ha €IMHUIHYIO JUCIEPCUIO:
y—
e —
o(xd)
e Hopmuposka Ha orpesok [0, 1]:

2y — min(27)

P = : .
max(z7) — min(z7)

3ech 27 — 9TO BEKTOD, COCTABICHHDII U3 j-X IPU3HAKOB BeeX 00beKTOB. VIHBIMHU c10BaMy,
9TO j-ii CTOJIOEI MATPUIIBI «O0bEKTHI-IIPU3HAKL .

1.2.3 LymoBbie npusHakn

Bamaua 1.2. Paccmorpum 3ajady ¢ OJJHAM HPU3HAKOM H JBYMsT 0ObEKTaMH 00y dalorer
Beioopkm: x1 = 0.1, xo = 0.5. IlepBbIii 00BEKT OTHOCHTCSI K IIEPBOMY KJIACCY, BTOPOH —
KO BropoMmy. /lobaBuM K oObEKTaM IIIyMOBOI NMPH3HAK, PACIIPEACICHHBIH PaBHOMEDHO Ha
orpeske [0, 1]. Ilycrs Tpebyercst kinaccugpunupoBars HOBbIT 00bekT u = (0,0). Kakosa
BEPOSITHOCTH, ITO MOCJIC JJ00ABJICHUS IIIyMa BTOPOI OOBEKT OKaXKeTCsI K HEMY OJIHXKe, deM
11epBhIi?!

Pemenne. 3aaua ceoaurcs K prauciaennto sepogtaoct P(0.5% 4+ &2 < 0.124&£2), rae &
u £, — HE3aBUCHMbIe CJIydaiiHble BeJIMYIUHBI, pacipe/ieseHnble paaoMepro Ha [0, 1]. Boi-
YUCJIAM ee:

P(0.5° 4+ & < 0.1° + &) = P(£] > 0.24 + &) =

V076 pl V076
= drydzy = / 1— /23 +0.24 | dzy ~ 0.275.
0

0 \/2340.24

Taxum 0O6pazoM, MyMOBBIE TPU3HAKU MOI'YT OKA3aTh CUJILHOE BJIUSHIE Ha METPUKY.
ObHapyKUTDH MyMOBBIE TPU3HAKKA MOXKHO, YAAJIAs TTOOYEPE/IHO BCE MPU3HAKUA U CMOTPS
Ha OIMUOKY Ha TECTOBOI BLIOOPKE UJIN OMNOKY KPOCC-BaIUIAINU. BoJjiee CI0KHbIE METOTbI
oTbopa NHPOPMATUBHBIX IIPU3HAKOB OY/IyT pa300paHbl 11032Ke Ha JICKITHIX.



1.2.4 «[llpoknatne pasmepHOCTU>

[IycTh 00BEKTHI BLIOOPKU — 9TO TOYKU, PABHOMEPHO pacIpeie/ieHHbIe B d-MepPHOM
ky6e [0, 1]¢. Pacemorpum BBIGOPKY, coctosmyto n3 5000 06beKTOB, i TPIMEHNM aJIrOPUTM
T OJTVKARIIIX coceeit 1 KiraccnuKaimn o0beKTa u, HaXOIsIIerocss B Hadaje Ko-
opauHaT. BhISCHIM, Ha CKOJIBKO HY?KHO OTCTYIIUTH OT 3TOI0 00beKTa, YTOOBI ¢ OOJIBIION
BEPOSITHOCTBIO BCTPETHUTH IISITh OOBEKTOB BBIOOPKHU. [yt 3TOTO mocTpomMm HOaKyO eu-
HIUYHOTO Ky0a, BKJIFOYAIONNI B cedsd HAIaI0 KOOPANHAT U UMEIOIIHi 00beM 0, 1 Haiijem
Takoe 3Ha4YeHWe 0, IPU KOTOPOM B STOT MOAKYO IMOMaIeT KaK MHUHUMYM IISITh O00bHEKTOB
BBIOOPKU ¢ BeposiTHOCTBIO (.95,

Bamaua 1.3. Banwmmmre BhIpaskeHne JIst 0.

Pemienne.

5000

min 6| Y 5Ok00 §F(1 —0)F > 0.95
k=5

MunnmaJibHOE 3HAYEHHE 0, YIOBJIETBOPSIOIIEE 3TOMY YPaBHEHHIO, TPUOIN3UTEIHHO PABHO
npubansuresabao 0.0018. Orcioga HaXomuM, YTO JJIst TOrNO, 9TOOBI HAHTH MATH cocemeit
00beKTa U, Hy’KHO 10 KasKIoil Koopammare orcrymnuts Ha 0.0018/?. Vike mpu d = 10
noJrydaeM, 49To Hy:KHO orcTynuTh Ha 0.53, npu d = 100 — nma 0.94. Takum obpaszowm,
pu OOJIBIIIX PA3MEPHOCTAX OOBEKTHI CTAHOBATCH CHJIBHO Y/AAJEHBI JPYT OT JIpPyra, nU3-
3a 9ero KJjaccuukaims Ha OCHOBE CXOACTBa OOBEKTOB MOXKET IOTEPSITh CMBICI. B To ke
BpeMsi OTMETHM, 9TO B pACCMOTPEHHOM IIpUMepe MPU3HAKKA 00HEKTOB IIPEICTABIILIN COOOI
PaBHOMEpPHBII IIIYM, TOI/Ia KaK B PEAJbHBIX 3a/1a9aX 00beKThl MOI'YT UMETh OCMBICICHHBIE
pacupeeseHus, MO3BOJIAIONINE TTOCTPOCHTE MOJIC/N KJIaCCU(DUKAINN JTazKe TPU OOJIbITNX
Pa3MEPHOCTAX.

Hacrostmas ke npobiema, cBsi3aHHAs ¢ «IIPOKJISITHE PA3MEPHOCTH», 3aKII0IACTCS B
HEBO3MOXKHOCTHU 3P (HEKTUBHOIO IMONCKa OJIMKANIIIX cocemeil I/ist 3aaHHOil TouKn. Bbl1o
[TOKA3aHO, UTO CJOKHOCTb BCEX IOIYJISIPHBIX METOJ0B PEIIeHUsT ITOM 33 a4Ui CTAHOBUTCS
JIMHERHOM 10 pa3Mepy BBIOOPKH 1Mo Mepe pocTa pasmeproctd [1|. B To ke Bpemst MOXK-
HO J106UTHCs 9DPEKTUBHOIO TTOUCKA, €C/IM PEIiaTh 3aJiady MOUCKa OJTMKAUIINX coceeit
npubamzkenno. Huke 9ToT Borpoc Oyjier pazobpan 0oJiee mopooHO.

§1.3 [Mpumepbl cbyHKUMIA paccTosiHUA
1.3.1 MeTtpuka MuHkosckoro
MeTpI/IKa MuHKOBCKOTO OolpeJesisdeTcd KakK:

d 1/p

oo, y) = | D |z —uil?

i=1

st p = 1. Hpu p € (0,1) nannast GyHKIM METPUKOI He SIBJISIETCsI, HO BCE PABHO MOZXKeT
HCIIOJIb30BAaThCA KaK Mepa PACCTOSTHUS.
YacTHbIMU cTydasMy JaHHON METPUKH ABJIAIOTCH:



e EkimmioBa Merpuka (p = 2). 3ajaer paccTosiHue KaK JJIHHY PSIMOIl, COeIMHSIIOIEH
3a/laHHble TOYKHU.

e Manxsrrenckoe paccrosinue (p = 1). MunumanabHas JJIMHA [yTH U3 T B Y [PH
YCJIOBUM, YTO MOYKHO JIBUT'ATHCS TOJILKO IMapaJLIeIbHO OCAM KOOPJUHAT.

e Merpuka Yebbimesa (p = o0), Beibuparoinas HanboJIbIIee U3 PACCTOSTHUN MEZK Ty
BEKTOpaMU 110 KazK/IOi KOOp/IMHATE:

poo(,y) = max [z; —y.

goeoy

o «Cunrarormee» paccrostaue (p = (), paBHOE YHCIY KOOPIMHAT, O KOTOPBIM BEKTO-
PBI Z U Y Pa3IndaloTC:

d

polr,y) = [ # yil.

i=1
OTMGTI/IM, 9TO cHHUTaloniee pacCTOAdHNE HE ABJIACTCHA HOpMOfI.

OrmernM, 9TO 1O Mepe YBeJIMYeHHs apaMerpa p MeTpuka ciabee mrpadyer
HeOOJIBINE PA3IUINs MEXKy BEKTOPaAMU U CUJIbHee MTpadyeT 3HAYUTEIbHBIC PA3THIUS.
B ciyuae, eciin nmpu3Haku HepaBHO3HAYHBI, UCIIOJIb3YIOT B3BEIIICHHOE PACCTOSTHUE:

d 1/p
pp(zay;w) = sz|xz_yz|p 9 wy 2 0.
=1

Bamaua 1.4. Paccemorpum yrkmmio f(x) = po(x,0;w). Uro npeacrapisror u3 cebst
JINHAW YPOBHS Takoi (hyHKImmn?

Permtenue. Pacrmmiem kBajipar dyukiwn f(x) (dopma JUHUIA yPOBHS OT 3TOrO He U3Me-
HUTCS):

d
fix) = Zwle
i=1

xX
CrenaeMm 3aMeny r; = —=

\/’Ll)i:
d
2/ I\ __ 12
i=1

B HOBBIX KOOpAMHATAX JIUHUK YPOBHS (DYHKITUU PACCTOSHUS TIPEJICTABIAIOT COOOM OKPY K-
HOCTH C 1eHTpoM B Hyste. CaMma Ke 3aMeHa MpeJICTaBIgeT coOON pacTsizKeHe BIOJTh KarK-
JIOM M3 KOOP/IMHAT, TIO9TOMY B MCXOTHBIX KOOpPUHATAX JIMHUSA YPOBHS SBJSIOTCS SJLIUII-
caMu, JJIMHBI IOJIyOoCeil KOTOPBIX MPOIOPIMOHAIBHEL /W

|

BreiBosi: Girarojiaps Becam JIMHUHM YPOBHsSI MOYKHO CJIC/IATH JLTHIICAMEU C OCSAMHU, Ia-
PAJLIEJIBHBIMEI OCAM KOOP/MHAT. JTO MOKET OBIThH ITOJIE3HO, €CJIN TPU3HAKN UMEIOT PA3HbIE
MacITabbl — OJ1arogapst BecaM aBTOMATUYIECKN OYIET caesiaHa HOPMUPOBKA.



Beca moxkHO 1100 HACTPAUBATH, MUHUMU3UPYS OMINOKY KPOCC-BAJIMJIAINH, JIMOO BbI-
buparh 3 sBpucTUIeckux coobpazkennit. Hampumep, Mmoxkuno 6paTh Beca paBHBIMU KOP-
PeJIAIUIN MEZK/1y IPU3HAKOM M IICJIEBBIM BEKTOPOM:

4
> i1 TjiY;

1/2 1/2
¢ ¢
(Zaat) " (Za3)

1.3.2 PaccrosHme MaxanoHobuca

Paccrosinne Maxaonobuca orpejie/isgeTcs CJIeIyIonuM o0pasoM:

p(z,y) =/ (x —y)TS 1z —y),

rae S — CUMMEeTpUIHAs MOJOKUTEILHO OIpeIeIeHHAsT MaTPHUILA.

HamomunM, 910 cOOCTBEHHBIM BEKTOPOM MATPHUIILI S HA3LIBAETCsS TaKOil BEKTOD T,
gro Sx = \x myig nekoroporo \. Ecim marpuna S cuMMeTpudHasi, TO U3 ee COOCTBEHHBIX
BEKTOPOB MOYKHO COCTaBUTH OpTOHOPMUpOBaHHbIN Oasuc. ChopmupoBas marpuily () u3
TAKUX COOCTBEHHBIX BEKTOPOB (OMH CTOJIGEI] — OJIMH BEKTOD ), HOJIyINM CJIEIYIOIIHe TBa
COOTHOIIICHUS:

SQ=QA=5=QAQ7",

rne A — JmaromanbHas MaTpHIA, B KOTOPOH 3alllCaHbl COOCTBEHHBIC 3HAYCHNS MATPH-
et S. Ilpu stom Marpuna () aeagerca oproronaabnoit: QT Q =1, QT = Q.

Mzyunm, Kak BeJeT cebs paccrognne Maxagonobuca, eciii ¢ ero IoMOIIbIO CPABHI-
BATh HAYAJIO KOOPIMHAT ¢ IPOU3BOJILHOI Toukoit . CrestaeM j1d 9T0oro 3aMeny o’ = Q7 x.
Ona coOTBETCTBYET TAKOMY IIOBOPOTY Oceil KOOPAMHAT, YTO KOOPIMHATHDBIC OCH COBIIAIAI0T
co crosibramm MaTpuiibl  (To ecTh ¢ COBCTBEHHBIMI BEKTOPAMH).

BBISCHUM Telephb, KaK BLIVIS/IAT JMHAR YPOBHA METPHKH B HOBLIX KOOD/IHMHATAX:

p2(l’,0) — 2T9 1y = ZL’,TQTS_lQZL'/ _ :L'/T(Q_lsQ)_ll’, _
d 2
T A —1 7 xz;
x x ;:1 \

[Tomyyaem, 9TO JUHUN YPOBHS HPEICTABIAIOT COOOH SJIIUIICHI C OCAMU, TAaPaAJLICIbHBIMA
OCAM KOOP/IMHAT, IIPIHYIEM JJINHBI TTOJIyoceil paBHBI KOPHAM 13 COOCTBEHHBIX 3HAUCHUIT /).
Taxum obpasoMm, paccrosinne MaxaaoHoOUCa TTO3BOISECT TOJIYIUTH JIMHUU YPOBHS B BHJIC
ITPOM3BOJIBHO OPUEHTUPOBAHHBIX IJITHIICOB.

Marpuiy S MOXKHO HACTpamBaTh JNOO 1O KPOCC-BAJMIAINN, JTUO0 OparTh paBHOM
BBIOOPOYHOI KOBAapHUAIMOHHON MaTpHUILE: S = ﬁX TX.

Bapaua 1.5. Ilokaxkure, 9T0 BHIOOpPOYHAST KOBAPHUAIIMOHHASI MATPHIIA SIBJISICTCS HEOT-
pHIlaTeJIbHO OIpPEIeJeHHO].

Pemenne. Hanomunm, uro marpuiia A Ha3blBaeTCsl HEOTPUIIATEIHHO OIPE/IeIeHHOI, ec-
mm (Az, z) > 0 jaud Beex z.



[Tokarkem HEOTPHUIATEHLHYIO OIMPEICJICHHOCTb BHIOOPOUIHON KOBAPUAIMOHHON MAaT-
PUIIBL:

(XTXz,2) = (XTX2)" 2= 2TXTX2 = (X2)T(Xz) = | X2|* > 0.

1.3.3 KocuHycHas mepa

HyCTB 3a/laHbl BEKTOPbI X 1 V. I/ISBGCTHO, YTO UX CKaJIgdApHOE IIPOU3BEICHNEC 1 KOCUHYC
yria 0 MeEXK/1ly HUMU CBA3aHbI CJICAYIONIMM COOTHOIIECHHUEM:

{z,y) = ll=[l[lyll cos(8).

CoOTBeTCTBEHHO, KOCHHYCHOE PACCTOSHIE OIIPEIEISIETC KaK

d
<:L’, y> — Arccos Zizl TiYi

][y (24_1 362)1/2 (24_1 y2)1/2

KOCI/IHyCHaH Mepa 9aCTO HUCIIOJIb3YyeTCd JIJid U3MEPEHUA CXO2KECTU MEZKJ/1y TEeKCTaMU.
Ka}K,ILbIﬁ JOKYMEHT OIIMCBIBA€TCA BEKTOPOM, KazK/lad KOMIIOHEHTa KOTOPOI'o COOTBETCTBY-
€T CJIOBY U3 CJIOBapsi. Kowmmonenra PaBHa €IWHUIIE, €CJIM COOTBETCTBYIOIIEE CJIOBO BCTPE-
JaeTCd B TEKCTE, 1 HYJIIO B IIPOTUBHOM CJIy4dae. TOI‘,ZLa KOCHHYC ME2KJ/1y ABYMA BEKTOPpaMU
6y,ZLeT TeM 6OJII:>H_I6, qeM OOJILIIE CJIOB BCTPpEYAIOTCA B 9THUX JABYX JOKYMEHTaX OJHOBPE-
MECHHO.

Peos(T,y) = arccos

1.3.4 PaccrosiHue Oykakkappa

Belrre MBI paccMaTpuUBa/Id pas3jimdHble (DYHKIUU PACCTOSHEUSA JIJIsl CJIydasi, KOrja
00BEKTHI 00yYaloIIell BEIOOPKH SABJISIOTCS BEIECTBEHHLIMEU BeKTOpaMu. Ecim ke 00bek-
TaMU SIBJIIOTCSI MHOYKECTBa (HAPUMED, KAXKIBI 00BEKT — 9TO TEKCT, IIPEJICTaBICHHBIIT
MHOXKECTBOM CJIOB), TO UX CXOJCTBO MOXKHO U3MEPSITH C HMOMOIIBIO paccmoanus Jlocar-
Kapoa:

|AN B|

Bamaya 1.6. I[lycTp Bce MHOXKeCTBA SIBJISIIOTCST IMTOAMHOXKECTBAMH HEKOTOPOIO KOHETHO-
ro ynopsijodenaoro muoxkecrsa U = {uy,...,uy}. Torma Jioboe mHOMXKECTBO A MOXKHO
MIpe/ICTaBUTH B BHJIe OMHAPHOI'O BEKTOpa JIHHBI N, B KOTOPOM CIMHHUIA B i-H MTO3UIIHU
CTOHUT TOTJia W TOJIBKO ToIja, Korja u; € A. Bamummmre opmysry mist paccrosaust k-
aKKap/a, HUCXOJS U3 TaKux 0003HAYCHUIl, U CPABHUTE ee C (POPMYJIOH JIJIsI KOCHHYCHOI

MEpBbI.
Pemenne. [Tycts X u' Y — asa muoxectsa, (1;), u (y;); — ux BekTopHbIe NpejcTaB-
nennst. Torma MOITHOCT UX MEPECEUCHUs MOYKHO 3aIICATE CIICAYIONIM 00Pa30M:

N

1=1



a MOIIHOCTDL UX O6’]3€,ZLI/IH6HI/IH KaK

N N N

X UY|= Zx +Zyi — ny =
z;l 27\[1 z:]\l[

= Zx? —I—Zy? - Zl'z'yi =
i=1 i=1 i=1

= [IX]*+[[Y]* = (X, Y).
Torna:

(X, Y)
X+ Y12 = (X, Y

pJ(X7Y) =1-

1.3.5 PepakTtopckoe paccTosiHue

JI71st m3MepeHusi CXOJICTBA MeKJLy JIByMsl CTPOKaMu (HAIIPHMED, MOC/IeI0BATETbHO-
cravu JTHK) moxkuO ncnosib3oBath pedaxmopckoe paccmosmnue, KOTOPOE PABHO MUHHU-
MaJIbHOMY YHCJIy BCTABOK U yJIaJ€HUI CHUMBOJIOB, C IIOMOIIBIO KOTOPBIX MOXKHO IIpeodpa-
30BaTh IEPBYIO CTPOKY KO BTOpOil. B 3aBucuMocT OT crienuduky 3a/1a9u MOKHO TaKzKe
pasperniaTh 3aMeHbl, IIEPECTAHOBKHU COCEJIHUX CUMBOJIOB U IIPOYME OIIEPAIIUN.

§1.4 3aknwo4yeHne

OcnoBHOIT TIPO6GIEMOI MeTOa OIMAKARIINX COCEIEH ABIACTCA TO, UTO €ro 00yJIeHne
3aKJII0YAETCs JIUIIb B 3aIIOMIHAHIN BBIOGOPKHU (1, BOSMOYXKHO, TIOCTPOEHIN CTPYKTYPBI JIaH-
HBIX 151 9 derTuBHOro noucka B Heil). [Ipu 5TOM He TPOMCXOIUT HUKAKO# HACTPONKN
IapaMeTPOB € LEIbI0 MAKCUMU3AIUN KAIeCTBa, U3-3a 9ero METOJ HE MOXKET HPUCIIOCO-
OUTHCA K HEHOPMUPOBAHHLIM WJIM IIYMOBBLIM IIPU3HAKaM. B To ke BpeMmst MeToJ] paboTaer
¢ 0ObeKTaMU JIMIID Yepe3 (DYHKIUIO PACCTOSHUS, UTO MO3BOJIAET HCIOJIL30BAThL €0 JIJId
paboThl ¢ CAMBIME DPA3HOOODA3HBIMU JIAHHBIMU (BEKTOPAMU, MHOYKECTBAME, CTPOKAMII,
pacipeieJIeHusIMU U T.11.).
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