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AnA ynpasneH~A Ha cKaH~py~eM asTOMaTe HPD npoljeccoM ~3MepeH~A 
~ $~nbTpalj~H CH~MKOB C TpeKOBbiX KaMep HCnonb3yeTCA MaCKa C06b1T~A, 

npeACTasnA~aA COOOH pe3ynbTaT ~3MepeH~H Tpex T04eK C T04HOCTb0 
/20740/ MKM Ha npoeKlj~AX Ka*AOrO TpeKa. 0w~6K~, B03H~Ka~He npH 
~3MepeHHH MacoK, CH~*aOT none3HWH BbiXOA HPD. 

B pa6oTe paccMoTpeH anrop~TM nporpaMM~ BERD, c noM~bO KOTopol< 
MO*HO Y*e AO ~3MepeH~I1 Ha HPD onpeAenHTb Ka4ecTso H3MepeHHH MacoK. 
B BERD HCnom.ayeTCA npo4eAypa TPACK-MATCH AnA onpeAeneHHA COOTBeT
CTBY~HX npoeKljHH Ka*AOrO npOCTpaHCTBeHHOrO TpeKa. HacKa C4HTaeTCA 
H3MepeHHOH npas~nbHO, ecnH BCe TpeKH C06b1THA MOryT fbiTb peKOHCTpyH
posaHbl B o6DeMe KaMepbl H 6YAYT YAOBneTBOpATb COOTBeTCTBY~HM KPHTe
PHAM. 04eHKH noKa3biBaOT, 4TO npHBeAeHHOH BbiWe T04HOCTH H3MepeH~A 

MaCOK CHHMKOB C 2-MeTpOBOH BOAOPOAHOH KaMepbl AOCTaT04HO AflA o6Hapy
*eHHA OWH60K H3MepeHHA, ecnH OHH npeBbllllaOT nonyWHPHHY 11AOpQ*KH 11 

B nporpaMMe $HnbTpaljHH. 
nporpaMMa BERD HanHcaHa Ha A3b1Ke 410PTPAH-63 AnA JBH COC-l604A 

H 3aHHMaeT 9MeCTe C MaCCHBaMH 9695 enos. 

Pa6oTa BblnOnHeHa a na6opaTOPHH Bbi4HCnHTenbHOH TeXHHKH 
H aBTOMaTH3a4HM 011RH. 

C006111eHHe Qfi'beiiHHeHHOrO HHCrHTyTB .llllepHbiX HCCneAOBBHHII, lly6HB 1979 

Baginian S.A. et al. 

Algorithms for Testing Event Masks. II. Using 
the TPACK-MA'I"CH Procedure 

P10 - 12327 

The efficiency of HPD system depends on the event mask quality. 
The elimination of event masks with errors before measurements on 
HPD will provide a more effective operation of the system. The 
algorithms ofBERDprogram is described. It is intended for cortrol 
measurements of masks of events registered in the bubble chamber 
and in other track chambers. For the analysis of event mask the 
BERD program uses the TRACK-MATCH procedure. The mask of event 
is considered as measured correctly, if tracks reconstructed in 
the chamber space comply with correspondent tests. The BERD prog
ram is written in the FORTRAN-63 language for CDC-lli04A computer 
and occupies 9695 words. 

The investigation has been performed at the Laboratory 
of Computing Technoq~es and Automation, JINR. 
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BBEAEHI1E 

AnR ynpa8neH~R npo~eccoM ~3MepeH~R ~ $~nbTpa~~~ Ha 
cKaH~PY~~eM a8TOMaTe HPD cH~MK08 c TpeK08~X KaMep ~cnonb
ayeTCR MacKa co6~T~R. Ow~6K~, 803H~Ka~~~e np~ ~3MepeH~~ 

MacoK, CH~ma~T noneaH~~ 8~XOA HPD.I1cKn~4eH~e COAepma~~x 
ow~6oK MacoK AO Ha4ana ~3MepeH~~ Ha HPD o6ecne4~8aeT 3$
$eKT~8HOCTb C~CTeM~. 0w~6Ky MOmHO OfiHapym~Tb, npOaHan~3~
po8a8 MacKy. CooT8eTCT8Y~~~ anrop~TM pean~3o8aH 8 nporpaM
Me BERD, npeAHa3Ha4eHHO~ AnR KOHTponR ~3MepeH~~ MacoK 
C06btT~~, 3aper~CTp~p08aHH~X 8 80AOPOAHO~ ny3~pbK080~ KaMepe 
~ 8 APYr~x TpeK08~x KaMepax. MacKa npeACTa8nReT co6o~ co8o
KynHOCTb ~3MepeHH~X T04eK, np~ 3TOM Ha KamAO~ npOeK~~~ Tpe
Ka ~MeeTCR Tp~ TaK~X T04K~ C T04HOCTb~ ~3MepeH~~ 20740 MKM . 
.l{nR ~3MepeH~R MaCOK ~cnOflb3Y~TCR CTOflbl onC-2 Ha n~H~~ C 38M 
TPA-1001 ,'5/. 

AHan~a~pyR MacKy co6btT~~, nporpaMMa BERD AflR KamAor·o 
npOCTpaHCT8eHHOrO TpeKa onpeAenReT COOT8eTCT8y~~~e eMy npOeK
~~~ /npo~eAypa TRACK-MATCH/. MacKa C4~TaeTcR ~3MepeHHOI:i 
npa8~nbHO, ecn~ no Her:i nporpaMMO~ BERD co6btT~e MomeT 6b1Tb 
npa8HflbHO peKOHCTpy~p08aHO 8 npOCTpaHCT8e /ofi~eMe KaMep~/. 

TaK~M o6paaoM, nporpaMMa BERD npeACTa8nReT co6or:i npo
rpaMMY reoMeTp~4ecKo~ peKOHCTpyK~~H c 6noKOM TRACK-MATCH, 
paCC4HTaHHY~ Ha o6pa60TKY cofi~T~~ C 4~Cfl0M TpeK08 AO 20 
~ ~3MepeH~RM~ Tpex T04eK Ha KamAOM npoeK~~H TpeKa. 

npH peKOHCTpyK~~~ TpeK08 npeHefiperaeTCR HeOAHOPOAHOCTb~ 

MarH~THoro nonR ~ ~oH~3a~~OHH~M~ noTepRM~. To4Hee ro8opR, 
3T~ $aKTOpbl Y4~Tbl8a~TCR TOflbKO np~ Bbi60pe 3Ha4eH~~ KP~Tep~
e8, ~cnonbayeM~x 8 npo~eAype. 

6noK npocTpaHCT8eHHOI:i peKOHCTPYK~~~ pacc4~TaH Ha $0To
rpa$~4ecKy~ C~CTeMy KaMepbl C napannenbHbiMH OnT~4eCK~M~ OCRM~, 
nepneHA~KynRpH~M~ K no8epXHOCTRM pa3Aena OnT~4eCK~X CpeA*· 
PenepH~e KpecTbl Ha npoeK~~~ AOnmH~ 6~Tb 3aAaHbl 8 "onT~4ecKo~" 

"' 0nT~4ecK~e oc~ napannenbH~ OZ, noeepxHOCT~ pa3Aena na
pannenbH~ XOY. 
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C~CTeMe KOOPA~HaT: Ha4ano KOOPA~HaT 0 Ha npoeK4~~ nem~T 

a T04Ke nepece4eH~B onT~4ecKo~ oc~ ~ nnocKocT~ ~3o6pameH~B, 

oc~ oX ~ oY Ha npoeK4~~ napannenbHbl OX ~ OY. 
HacTOBlJI~~ aap~aHT nporpaMMbl Han~caH Ha B3b1Ke <l>OPTPAH-63 

,qnB 3BM CD~1604A. ,l\n~Ha nporpaMMbl aMecTe c o61111-1M~ Macc1-1aaM~ 
COCTaBnBeT 9695 enos. 06pa60TKa O,QHOrO C06~T~B BMeCTe C aao
AOM I-1H(jlopMa4~1-1 c Mil ~ Bbi,Qal.le~ pe3ynbTaTa Ha Al(nY 3aH!-1MaeT 
27 3 ceKYHAbl. 

KoHTponb ~3MepeH~~ MacoK co6biT~~ c noMOlJibi\J nporpaMMbl 
reoMeTp~4eCKO~ peKOHCTPYK4~1-1 6~n, no-BI-1A~MOMy, anepa~e 

ocyU~eCTBneH a KonyM6!-1~CKm~ YH~aepc~TeTe CllJA ;'il 1 • Ho nporpaMMa 
KOHTpOnB He Tpe6oaana OT reoMeTp~4eCKO~ peKOHCTPYK41-11-1 aaTOMa
T~4eCKOrO ono3HaaaH!-1B npoeK4~~ TpeKa Ha pa3n~4H~x cTepeo-
npoeK4~Bx /T.e. npo4eAYPbl TRACK-MATCH/, 1-1 a 3TOM oT-
HoweHI-1~ aHa 6n~3Ka K nporpaMMe, ~3nomeHHO~ a pa6oTe ~~. 

1 . \.1H<1>0PMAU~~, OOPE,l\Eil~IOU\A.R PA50TY nPOIPAMMbl BERD, 
~ nPE,l\BAPMTEilbH~A AHAil\.13 MCXO,l\HO~ ~H$0PMAL(M\.1 

~H$OpMa4~B, onpe,QenBIO~aB pa6oTy nporpaMMbl BERD, npo-
6~aaeTcB Ha nep<t>oKapTax ~ BBOA~TCB a cne,qyiOU~eM nopB,QKe*; 

a/ HOMep pynOHa; MaKC~M<:lnbHbl~ ~ MI-1H!-1ManbHbl~ HOMepa Ka,Q
pOB, KOTOp~e ,QOnmH~ 6~Tb o6pa60TaH~i 

6/ KOOp,Q~HaT~ onopH~X KpeCTOB a OnT~4eCKO~ CMCTeMe KOop
A~HaT Ha Kam,Qo~ npoeK4MVI. TaKMX KpecToa TPMi 

a/ KOOPAMHaTbl OnT~4eCKMX ace~ i 
r I K03<1><1>~4~eHTbl npenoMneHMB cpe,Q Ha nyTM caeToaoro ny4a 

OT 06beKTa AO 06beKT~Ba; 

sa; 
AI TOnlJII-1H~ cpe,q Ha nyTM ny4a caeTa oT o6beKTa AO o6beKT~-

e/ Ta6n1-14a nonpaB04HbiX K03$<1>~4MeHTOB i 
m/ paCCTOBHI-1e OT B~XO,QHOrO 3pa4Ka 06beKTMaa AO nneHK~. 
~cXOAHaH MH$OpMa4MH AnH nporpaMM~ BERD 3anMcaHa Ha Mil, 

HanBIOU~e~cH BbiXOAHOH Mil nporpaMMbl PREMIST /3/. 
npe,Qaap~TenbH~~ aHanM3 ~CXO,QHO~ ~H$OpMa4MM, OTHOCHU~e~CB 

K OAHOMY co6~T~IO,BKnl04aeT a ce6H npoaepKy cne,QyiOlJIMX ycnoa~~= 
1. 1. 4Mcno cTepeonpoeK4~~ He ,qonmHo npeaocxo,QMTb 3 Mn~ 

6b1Tb MeHbWe 2. 
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1.2. HoMep npoeK4MM AOnmeH 6~Tb a ~HTepaane [1; 3]. 
1.3. HoMepa npoeK4~~ ,qonmH~ 6~Tb pa3H~MM. 

1.4. HoMep co6~T~B ,QonycKaeTcB a MHTepaane [1; 8]. 

~0' *5onee AeTanbHOe on~caHMe MH$opMa4MI-1 npMae,QeHo a· ' 

1.5. ,l\onmH~ 6~Tb ~3MepeH~ KOOPA~HaT~ onopH~X KpeCTOB 
~ 3a,QaHa 4eHa eA~H~4~ oTcl.leTa Ha 50C-2. 

1.6. Koop,Q~HaT~ TO"leK MaCK~ C06~T~B 1-1 HOMepa TpeKOB 
/KpOMe ny4KOBOrO/ ,QOnmHbl 6~Tb OTn~4H~ OT HynB. Op~ YAOBneT
aopeHI-1~ ycnoa~B 2.:S N.::; 3. r,Qe N- 4~cno i-13MepeHHbiX npoeKll~~, 

YAOBneTaopBIO~~x ycnoa~BM 1 , 1 7 1 , 6, Bbl3bJaaeTcB no,qnporpaMMa 
TEST2, KOTopaB BBnBeTCB A~cneT4epoM ,QanbHe~wei:1 pa6oT~ 

nporpaMMbl. 

2. OPOBEPKA KA4ECTBA MACK~ no PEKOHCTPY~POBAHHO~ 
BEPW~HE C05~T~~ 

2.1. PeKOHcTpy~poaaHHaB aepw1-1Ha co6~T~~ AnB n106o~ cTepeo
nap~ AOnmHa nonacTb a pa6o4~~ o6beM KaMep~, T.e. ,QonmHo 
a~nonHBTbCB ycnoa~e: 

xmin < xij < xmax 

Ymin < Yij < Y max 

zmin < z ij <_ z max 

r,qe X .. , Y .. , Z .. - npocTpaHcTaeHHble KOOPAI-1HaTbl aepwi-1Hbl AnB 
IJ IJ .. IJ 

cTepeonapbl 1, J. 
EcnM 3TO ycnoaMe He a~nonHeHo, TO MacKa co6~TMB 6paKyeTcB. 

2.2. Ecn~ aepwMHa co6~T~H M3MepeHa Ha Tpex npoeK4MHx, 
TO OHa MOmeT 6~Tb peKOHCTpy~poaaHa Ha Tpex pa3H~X CTepeo
napax. 

B 3TOM cny4ae pa36poc peKOHCTpyMpoaaHH~X T04eK He ,QonmeH 
npea~waTb ,qonycKa T, T.e. 

3 1 3 2 
L (X ij - -- l X ij ) ' T X ' 

(I,J) 3 (I,J) 

8 1 3 2 
.1 (Yii - -- l. Yii) < T y , 

(I,J) 3 (l,J) 

i 1 3 2 (Z - -- l Z. ) 
(i,j) IJ 3 (i,j) IJ 

< Tz. 

np~ pa36poce, npeB~WaiOU~eM ,QOnyCK, MaCKa C06~TMH 6paKyeTCB. 
tl>opMynbl, OnMCbJBaiOU~Me peKOHCTPYK4MIO COOTBeTCTBYIOlJie~ T04KM 

/aepWMH~/ M KBa3MiOOTBeTCTBYIOlJIMX T04eK /BTOpaB 1-1 TpeTbH 
T04Ka MaCK~/, np~Be,QeHbl B /1, lO/. 

,l\nH TOro, 4T06~ peKOHCTpy~poaaTb TpeK B npOCTpaHCTBe, 
era npOeK4~~ ,QOnmH~ YAOBneTBOpBTb HeKOTOp~M He06XO,QMM~M 
ycnoa~HM, a ~MeHHO: 5 



a/ npoeK~MM TpeKa He MAYT SAOnb CTepeo6a3~; 
6/ OTCYTCTSY~T y4aCTKM npoeK~MA TpeKa, HanpasneHH~e 

SAOnb crepeo6a3bt; 
s/ yron nosopora npoeK~MM rpeKa AOnmeH 6~Tb MeHbWe 180c: 
r/ o6e npoeK~MM rpeKa nemar no OAHY cropoHy crepeo6a3w; 
AI npoeK~MM rpeKa MMe~r OAMHaKoswA 3HaK KPMSM3Hw. 
PeKOHCTPYK~MR rpeKa s npocrpaHcrse C4MTaercR ycnewHoA, 

ecnM peKoHcrpyMposaHH~e T04KM YAOsnersopR~T ASYM ycnosMRM: 
a/ see T04KM nonanM s pa6o4MA o6beM KaMep~; 
6/ SW4McneHHaR no seeM T04KaM rpeKa HeKoropaR senM4MHa E~ 

Ha3saHHaR rnaAKOCTb~ rpeKa, He npes~waer onpeAeneHHoro 
3Ha4eHMR 1 RSnR~~erOCR 4JYHI<~Mei1 M3MepMTenbHbiX r:wMfiOK. 

PacKpoeM COAepmaHMe nyHKTa 6/ /6onee noApo6Ho eM .. 10 /. 

EcnM MarHMTHOe none HanpasneHO SAOnb OCM Z M H€0AHOPOA
HOCTb ero npeHe6pemMMO Mana, TO a - yron norpymeHMR rpeKa 
I a - yron MemAY MMnynbCOM 4aCTM~bl M Z I MOll<HO C4MTaTb MH
rerpanoM ASMmeHMR /nOCTORHCTBO a 6yAeT HapyWaTbCR MHOro
KpaTH~M M RAepHWM pacceRHMeM, HO S ycnOSMRX SOAOPOAHOA Ka
Mep~ 3TM $aKTOp~ Manw/. 

B raKOM cny4ae peKoHcrpyMposaHH~e T04KM AOnmH~ nemaTb 
s6nM3M npRMOA Ha nnocKOCTM (77, Z). rAe 17 - yron nosopora 
npoeK~MM npocrpaHcTseHHoro rpeKa Ha nnocKOCTM (X.Y). MepoA 
6nM30CTM peKOHCTpyMpOSaHHbiX T04eK K npRMOA Z ~ X17, ~ X O RSnReT
CR senM4MHa E 2• rAe 

2 
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2 
E " min .~ (Zi- X11i- x 0l . 

!x·x II c 1 . 0 
TpeK ycnewHo peKOHcrpyMposaH, a 3Ha4MT, M3MepeH npasMnbHO, 
ecnM 

2 
E S k · Dz · Q, /2. 1 I 

rAe Dz ecTb senM4MHa, Y4MTbtsa~~aR M3MepMTenbHbte owM6KM, 
a Q _ 1 - MHOrOKpaTHOe pacceRHMe 11 ~ D Z MOmeT 6biT b 3anMCaHa 
S ynpo~eHHOM SMAe: 

4 -2 2 -2 2 2 ) Dz A 0 -BiJ ·a ·¢ 1i(2" 1.2(ctg e.( .. )~ctg e.( . . l . I I,J J I, J 

rAe A 0 = z 2 · ¢ 1i " ¢ i , a 2 - M3MepMTenbHaR owM6Ka oneparopa 
Ha crone 6nC-2, B'ii - 6a3a, ei(i,j) - yron, o6pa3osaHHbtA 
npoeK4HeA TpeKa co cTepeo6asoA, ¢i, ¢ 1i onpeAenR~TcR 
OnTMKOA $OTOrpa$M4eCKOA CMCTeMW ny3WPbKOSOi1 KaMepw 10'. 

B ycnosMRX 2-MerposoA SOADPDAHDA KaMepbt "n~AMMna" 3KcnepM
MeHranbHO nOA06paHHbiA K03$¢M4MeHT k paseH 0,8, npM 3TOM 
KPMTepM~ YAOSneTSOpReT 6onee 0,998 MCTMHHWX TpeKOS. 
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3. nOHCK COOTBETCTBY~mHX APYf APYfY TPEKOB 
HA PA3HWX CTEPEOnPOEKUHRX 

KamAaR npoeKqMR TpeKa CTepeonpoeK~MM Vl MccneAyeTCR Ha 
S03MOmHOCTb npOCTpaHCTS€HHOi1 peKOHCTpyK~MM CO SCeMM npOeK
~MRMM rpeKos Ha crepeonpoeK~MM V2 I Vl, V2 , V3- ycnosHbte 
HOMepa npoeK~MA, Kall<AWA M3 KOTOP~X MOmeT npMHMMaTb n~6oe 
3Ha4eHMe/. 

no aHanorMM c ~/ SSeAeM PRA onpeAeneHMA. 
napa npoeK~MA TpeKOS k M f Ha CTepeonpoeK~MRX Vl M V2 

Ha3wsaeTCR S03MOmHOA, ecnM peKOHCTpyK~MR npOCTpaHCTSeHHOrO 
TpeKa no AaHHOA nape 6yAeT ycnewHoA. 

CnHCKM so3MOmHwx nap npoeK~MA TpeKos MoryT swrnRAeTb, 
HanpHMep, KaK noKa3aHO Ha PMC. 1. 

CnHcoKI 

Vl- V2 

(
1' 1) 1' 2 
3' 3 
3' 4 
4' 3 

CnHCOK II 

t¥7 - v~l 
\4' 4) 

PHc. 1. CnMCKM nap npoeK~MA rpeKos. 

CnMCKOS MOmeT 6wTb OT OAHOro AD Tpex. 

CnMCOK III 

V3 - Vl 
f2' 2\ 

Bo3MOmHaR napa Ha3wsaeTCR opHrMHanbHoA, ecnM npoeK~MM 
TpeKa, SXOAR~Me S Hee, He SCTpe4a~TCR S APYrDA nape n~6oro 
cnMcKa. npHMepoM opHrMHanbHoA napw MomeT cnymHTb napa /2,2/ 
M3 TpeTbero CnMCKa. 0cTanbHWe Ha3wSa~TCR COMHMTenbHWMM. 

nporpaMMa HaXOAMT see OpMrMHanbHWe napw M SW4epKMB2eT 
MX M3 CnMCKOS. HaATM OpMrMHanbHY~ napy - 3TO 3Ha4MT HaATM 
KOM6MHa~M~ HOMepOS npoeK~MA TpeKa Ha pa3HWX CTepeonpoeK~MRX, 
KOTOpwe OAH03Ha4HO COOTSeTCTSy~T OAHOMY npOCTpaHCTS€HHOMy 
TpeKy. no3TOMY 4MCnO HaAA€HHWX OpMrMHanbH~X nap COOTSeTCT
syeT TaKOMY me 4MCny npOCTpaHCTSeHH~X TpeKOS. 

OpMrMHanbHaR napa cocrasnReTcR M3 npoeK~MA rpeKa Ha 
CTepeOCHMMKaX (Vl.V2). C ~enb~ o6HapymeHMR nOT€pM MnM MCKa
meHMR MH$OpMa~MM no SMHe onepaTOpa Ha TpeTbeA npOeK~MM (V~, 
peKOHCTpyMpOSaHHWA npOCTpaHCTSeHHWA TpeK, COOTSeTCTSY~~MA 
OpMrMHanbHOA nape, npoeKTMpyeTCR Ha npoeK~M~ (V3).EcnM no
nbiTKa COCTaSMTb S03MOl!<HY~ napy 3TOA 11 MHMMOA 11 npoeK~MM TpeKa 
Ha V3 XOTR 6w c OAHOA M3 npoeK4MA rpeKOS VI MnM v~ SXOAR~MX 
S MCXOAHY~ OpMrMHanbHY~ napy, OKOH4MTCR ycneXOM, TO npo-

7 



rpaMMa 3anacaeT 
IliO *. 

npeAynpe>KAeHille 

3. 1. AHaili113 eAiiiHCTBeHHOro cnillcKa 
C COMHiiiTeilbH~Mill napaMill 

onepaTopy-i113Mepi11Te-

nycTb nocne a~6opa opillriiiHailbH~x nap ocTaHeTc~ OAiiiH cniiiCOK 
/MHO>KeCTBO/ C COMHiiiTeilbHbiMill napaMill /eM., HanpiiiMep, piiiC. 2/. 

Vi 

(

1, 

1' 
2, 
7' 

V2 

v 
Pille. 2. CniiiCOK, COAep>Kalllill!)i coMHiiiTeilbHble napbl. 

Aae nap~ a cnillcKe, iiiMeiOl!lille o6lJIYIO KOMnoHeHTY, Ha3~aai0Tc~ 
POACTBeHHbiMill. 

HanpiiiMep: /1,1/ ill /1,2/ i113 cnillcKa pillc. 2. 
4iiiCilO pa3Ili114H~X KOMnOHeHT nap B CniiiCKe /piiiC. 2/ B IleBOM 

ill a npaaoM cTon6~ax o6o3Ha4i11M cooTaeTCTBeHHO NP ill NP 1. 

Ecnill NP fNP 1,To MacKa co6b1Till~ 6paKyeTc~. An~ NP NP
1 

OHa 6paKyeTC~, eCilill i113 3TOrO CniiiCKa HeB03MO>KHO B~AeiliiiTb 
HOB~!)i, COAep>KalJiillj)j NP nap, ~Bil~IOllliiiXC~ B 3TOM HOBOM CniiiCKe 
OpillriiiHailbHbiMill. 

npo~eAypa TaKoro aHaili113a HCXOAHOro.cnHCKa Ail~ NP ~NP 1 
CBOAiiiTC~ K aHailill3y cne~illailbHO!)i MaTpill~bl, COCTO~lJie!)i i113 Hyne!)i 
ill eAiiiHill~ /eM. npiiiilO>KeHHe/. B npiiiilO>KeHiiiH noKa3aHo, 4TO nonH~!)i 
nepe6op acex B03MO>KH~x KoM6i11Ha~ill!)i nap H3 cnillcKa MO>KeT 6~Tb 
3aMeHeH B~4iiiCileHilleM AeTepMiiiHaHTa iiiilill MHHOPOB 3TO!)i cne~Hailb

HO!)i MaTpill~bl. 

no HepaaeHCTBy HYiliO AeTepMiiiHaHTa MaTpH~~ iiiilH MiiiHOPOB 
HeHyneaoro 3IleMeHTa AenaeTc~ 3aKill04eHHe o B03MO>KHOCTill co
CTaaneHill~ CniiiCKa, COAep>KalJiero TOilbKO NP OpHrHHailbHb~ nap. 
3Ti11 nap~ onpeAeil~IOT a npocTpaHcTae NP TpeKoa. 

3AeCb ill a AailbH~!)iweM 4iiiCilO y>Ke onpeAeneHH~x npocTpaH
CTBeHHbiX TpeKoa o6o3Ha4iiiM MATCH. 

*npegynpe>KAeHille 03Ha4aeT, 4TO Ha V3 He iii3MepeHa npoeK~ill~ 
TpeKa' Aaawero OpillriiiHailbHYIO napy Ha Vi ill V2. nocKOilbKY 11 MHiii
Ma~" npoeK~ill~ ycnewHo peKOHCTPYiiiPYeTc~ c Vi ill V2. To ill iiiCTiiiH
Ha~ npoeK~ill~ TpeKa 6~na 6~ peKOHCTPYiiiPOBaHa c Vi iiiilill V2, 
T.e. napa Ha Vi ill V2 nepecTana 6bl 6b1Tb opillriiiHailbHci1. 
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4i11CilO TpeKOB AaHHOro co6~Till~ (NEV) onpeAeil~eTC~ KaK 
MaKCiiiMailbHOe 4iiiCil0 TpeKOB Ha pa3H~X npoeK~iii~X /C4HTaeTC~, 

4TO Ha OAHOi1 i113 npoeK~illi1 AOil>KHbl 6~Tb -1113MepeHbl ace TpeKill/. 
EcnH MATCH~ NP = NEV. TO MacKa co6b1Till~ C4iiiTaeTc~ 

i113MepeHHo!)i npaaiiiilbHO. B npOTiiiBHOM cny4ae oHa 6paKyeTc~. 

3.2. nocTpOeHille ill TeCTillpOBaHille TpOeK 

nycTb Tenepb nocne a~6opa opillriiiHailbH~x nap ocTaHeTc~ 
HeCKOilbKO CniiiCKOB C COMHiiiTeilbH~Mill napaMill, ill3 KOTOp~X CO
CTaBil~eTC~ CniiiCOK TpOeK. 

B HaweM npHMepe /pillc. 1/H3 nap~ /3,3/ cnillcKa I ill nap~ 
/3,3/ cnillcKa II MO>KHO cocTaBHTb Tpo!)iKy,/3, 3, 3/. AHanoriii4-
HO ill3 napbl /4,3/ cnillcKa I ill napbl /3,3/ cnillcKa II MO>KHO co
cTaBHTb TpO!)iKy /4, 3, 3/. 

BaeAeM HeKoTop~e onpeAeneHill~. 
Tpo!)iKa Ha3~aaeTc~ opillrHHailbHo!)i, ecnill Hill OAHa i113 ee 

KOMnOHeHT He BXOAiiiT Hill B OAHY i113 APYriiiX TpoeK. B npOTiiiBHOM 
Cily4ae TpO!)iKa Ha3~BaeTC~ COMHiiiTeilbHOi1. 

HeonpeAeileHHOi1 TpO!)iKoi1 M~ Ha3~BaeM COMHiiiTeilbHYIO napy, 
He BOWeAWYIO Hill B OAHY ill3 COCTaBileHH~X TpOeK ill npeo6pa30BaH
HYIO B TpOi1Ky C OTCYTCTBYIOl!le!)i KOMnOHeHTOi1. 

Aae Tpoi1KH Ha3~Bai0Tc~ POACTBeHH~Mill, ecnill OHill iiiMeiOT XOTb 
OAHY o6lJIYIO KOMnoHeHTY. Aae Tpoi1Kill T 1 1-1 T n Ha3biBaiOTC~ ~ 
aaneHTHbiMill, ecnill iiiMeiOTC~ (n- 2) APYrillx TpoeK Ti TaKiiiX, 4TO T i 
POACTBeHHa T i + 1 Ail~ i = 1, .... n - 1. Tpoi1Ka Ha3blaaeTc~ 

3aMKHyToi1, ecnill OHa nony4eHa i113 Tpex cnillcKoa nap, npi114eM 
TaK, 4TO nepaa~ KOMnoHeHTa nap~ i113 I cnillcKa pasHa aTopoi1 
KOMnOHeHTe nap~ i113 TpeTberO CniiiCKa. noH~Tille 3aMKHyTOCTH 
HCnOilb3yeTC~ npill OnPE\AeileHillill cpeAHei1 KOMnOHeHTbl TpOi1Kill. 
npo~ecc ono3HaaaHill~ npocTpaHCTBeHH~x TpeKoa no Tpoi1KaM co
CTOHT B aHaili113e TpOeK C y4eTOM npi11BeAeHHOi1 B~We iiiX KilaCCiii
$HKa~iiiH,ill Ha4iiiHaeTc~ c a~6opa opillriiiHanbH~x TpoeK H3 acero 
MHO>KeCTBa TpoeK (MATCH 3) ill Bbl4epKHBaHill~ iiiX i113 cnHCKOB /MHO
>KeCTBa/. Pe3ynbTaT 3TOi1 npo~eAYP~ npiiiBeAeT K OAHOMY ill3 ABYX 
cny4aea: nH6o 3.2. 1, ni116o 3.2.2. 

3.2.1. B c e T p o i1 Kill o pill rill Han b H ~ 

06o3Ha4HM 4iiiCilO opillrHHanbH~x TpoeK 4epe3 NT. TorAa, ecnill 
MATCH _,_ NT = NEV. TO MacKa co6biTH~ C4HTaeTc~ iii3MepeHHOi1 
npaBHilbHO. B npOTiiiBHOM cny4ae oHa 6paKyeTc~. 
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3.2.2. H e B C e T p 0 ~ K ~ 0 p ~ r ~ H a n b H ~ 

K KamAO~ TPO~Ke OCTaawerOCR cn~cKa np~MeHReM ABa TeCTa, 
KOTOpble on~CaHbl B /l0, 2/. 0603Ha4~M MHOmeCTBO TpOeK, YAOBlleT
BOpR~~~X TeCTaM, 4epe3 W• K 3TOMy MHOmeCTBy CHOBa np~MeHR

eTCR npol..leAypa Bbl6opa op~r~HanbHbiX TpoeK. TaKoe MHomecTao 
op~r~HanbH~X TpOeK 0603Ha4~M w

2
. 

MHomeCTBY TpOeK W CTaB~TCR B COOTBeTCTB~e MHOmeCTBO nap 
w 1• ~3 KOTOp~x nocTpoeH~ 3T~ Tpo~KH. M3 MHOmecTaa nap w 1 
HCKnl04aiOTCR napbl, POACTBeHHble napaM, o6pa3yi01J1HM Op~r~HanbHble 
TpO~K~ W 2. 

K OCTaBWeMyCR MHOmeCTBY nap w 3 CHOBa np~MeHReTCR npo
l..leAypa a~6opa opHr~HanbH~x nap, 4TO HCKnl04aeT HeonpaaAaHHOe 
Tpe6oaaHHe nOBTOPHOrO H3MepeH~R C06~THR /eM. PHC. 3/. 

Cn~coK I 

(! 
' 

v (i ' 
' 
' 

Cn~coK TpoeK: 

5,4,4 
5,4,5 
5,5,5 + 
5,5,6 
6,5,5 
6,5,6 
6,6,5 
6,6,6 + 

CnHcoK II 

' 4\ Bblp,enReTcR napa /4,4/ 

' 5 

' 5 

' 6 
5 
6 

PHc. 3. npHMep a~6opa nap~ /4,4/ nocne aHan~3a cn~cKa nap. 

np~MeHeHHe TeCTOB H ~CKnl04eHHe TpOeK, He YADBneTBOpRIOIJIHX 
TeCTaM, MOmeT npHBeCTH nH60 K TOMy, 4TO MHO~eCTBO w 6yAeT 
COAepmaTb TOnbKO OpHrHHanbH~e TPO~KH /3.2.2.1/, n~60 K MHO
meCTBY w, COAepmaiJieMy TaKme COMH~TenbH~e TpO~K~ /3.2.2.2/. 
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3.2.2.1. ~H_£m~C~B£ ~ -~_o.ae_em~T_T_£n~K£ ~T_o..e_H.!:_H~a~b~bl~ ~p_£e~ 

B 3TOM cny4ae paccMOTp~M cyMMy MATCH+ NT. EcnH MATCH,NTc 
=NEV. TO MacKa co6biTHR C4HTaeTcR H3MepeHHO~ npaaHnbHO. 
B npoT~BHOM cny4ae onepaTopy AaeTcR yKa3aHHe nOBTOPHTb 
H3MepeHHe MaCKH. 

3.2.2.2. ~H_£m~C~B£ _!:::! _C_£A~P~H~ £.Dl!C~B~H~bl~ ~P£~~H

BaeAeM OnpeAeneHHe: rpynna TpOeK, KamAaR H3 KOTOP~X 

3KB~aaneHTHa XOTR 6~ DAHO~ TpO~Ke 3TO~ rpynn~, o6pa3yeT 
Knacc 3KBHBaneHTH~X TpOeK. 

Pa306beM MHOmeCTBO TpOeK w Ha Knacc~ 3KBHBaneHTH~X 

TpoeK. 06o3Ha4HM 4Hcno nony4eHH~x Knaccos 4epe3 m. 
Hac HHTepecyeT, KaKoe MaKCHManbHOe 4HCnO HepOJlCTBeHH~X 

TpOeK COJlepmHTCR B KamJlOM Knacce. npHMeHRR anrOpHTM, o6ner-
4ai01J1~~ nonH~~ nepe6op, Ha~AeM 3TO 4~cno AnR KamAoro i -ro 
Knacca (NTi ) . m 

Ecn~ MATCH · ~ NT ~ NEV.To MacKa co6biT~R c4~TaeTcR ~3-
i ~ 1 I 

MepeHHO~ npaa~nbHO. B npoT~BHOM cny4ae oHa 6paKyeTcR. 

4. B03MOIHOCTM PACCMATPMBAEMOfO METOAA AHAflM3A 
KA4ECTBA MACOK 

nepaoe np~MeHeH~e nporpaMM~ BERD K pe3ynbTaTaM ~3MepeH~R 
MacoK AnR KaMepbl "fliOAM~na" /3Kcnep~MeHT pp, 22 f38/c/ noKa-
3ano, 4TO B 6onbWHHCTBe cny4aea np01..1eAypa KOHTpOnR Ka4eCTBa 
MacoK ycnewHo 3aaepwaeTCH nocne npHMeHeHHR KP~Tep~R rnaAKOCT~ 

K napaM. np~ 3TOM n~6o ace nap~, n~6o B~AeneHH~e Tpo~K~ 
oKa3~aan~cb op~r~HanbH~M~. AanbHe~w~e TeeT~ AnR TpoeK Tpe-
6oaan~cb AOCTaT04HO peJlKO. 

no3TOMY npeJlCTasnReT ~HTepec Ol..leHHTb aen~4~HY JlOnycT~MO~ 

OW~6K~ np~ ~3MepeH~~ MaCK~ TpeKa, COOTBeTCTBYIOIJie~ JlOnycKy 
B Kp~Tep~~ rnaAKOCTH /2. 1/, ~ COnOCTaB~Tb 3TY aen~4~HY 
c w~p~Ho~ Ha4anbHoro nonyKop~Jlopa a nporpaMMe ~~nbTPall~~ 
~3MepeH~~ HPD HAZE2 7 

MomHo C4~TaTb, 4TO nporpaMMa BERDpa6oTaeT ycnewHo, 
ecn~ OHa B COCTORH~~ 06Hapym~Tb OW~6K~, MeHbW~e ~n~ paBH~e 
nonyw~p~He KOP~Aopa, Heo6xoA~Moro AnR ycnewHo~ pa6oT~ HAZE2. 

01..1eH~M AnR ycnoa~~ KaMepbl "fliOAM~na" ~3MeHeH~e ~3MepeHHO~ 
KOOPA~HaTbl tly nonepeK npoeKI..I~~ TpeKa, COOTBeTCTBYIOIJiee Bbl-
6paHHO~ aen~4~He k a KP~Tep~~ rnaAKOCTH /eM. ~opMyny 2. 1/. 

nycTb paCCMaTp~aaeM~~ TpeK HanpaaneH nOA Man~M yrnOM 
K ny4KY /ocb OX/, TOrAa, npeHe6peraR JlHCTopc~e~ ~ pa3H~Lie~ 

o6beKT~aoa, 6yAeM ~3 BblpameH~H AnR Z 
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z - ---~---- - _</>._ 
¢ 1 (YJJ -y n) ¢ 1 

lt!MeTb 

2 (~y)2 0 32 
~ z c 2 --------------

2 4 ' 
¢1 ·(Yjl -yll) 

/4 01/ 

rAe: B - 6a3a eTepeo$oToannapaTa An~ npoeK~~t~~ n 1t1 n, yJJ, 
Y ll - KOOPAit!HaTbl eOOTBeTeTBYIOlllit!X T04eK Ha npoeK~Iti~X Jl It! II 

/+o.Y- ow~t~6Ka B Y-KOOPAHHaTe H3MepeHHO~ T04KH MaeKH, ~z
OWH6Ka S Z-KOOPAHHaTe peKOHeTpyHpOBaHHO~ T04KH MaCKH, 

¢ 1 ~h-
1 - o6paTHOe paeeTO~HHe OT BbiXOAHOrO 3pa4Ka 06beKTHBa 

AO nnoeKOeTH H306pameHH~, ¢- MaewTa6 Ha HHmHe~ nosepXHOeTH 
BepXHero eTeKna KaMep~ no OTHOWeHHIO K nneHKe. 

H3 s~pameHH~ /2.1/ An~ E 2 HMeeM 

E 2 
= 3 . (!+o. Z) 2 , 

eenH He Y4HT~SaTb KOppen~~HH BeneAeTSHe H3MepHTenbH~X 
OWH60K MemAY T04KaMH. Y4eT 3TO~ KOppen~~lt!H npHBOAHT K Bbipa
meHit!IO 

E 2 ~ 12 7 · (/\Z) 2 

/BbiSOA $opMynbi np~t~BeAeH s np~t~nomeHH~t~ 2 K pa6oTe '10/ I. 
noAeTasn~~ /4.1/ It! /4.2/ S $OpMyny /2. 1/, nony4HM 

2 )4 

/4.2/ 

2 7 ¢ 1 (Y;I- Yn 
(.1\y ) ::: 24- . ----82 ____ . D z . k. I 4. 3/ 

An~ KaMepbi II niOAMHna 11 HMeeM 
¢ · (Y .il - Y 11 ) ~ 8 = 46 CM, ¢ 1 - (0,004 · ¢) eM - 1 , 
Dz~3,3 eM 2 , ¢=15,1. 

nocne nOAeTaHOBKH 3THX BenH4HH B /4.3/ nony4HM 
-2 --

~y '::_ 1 , 19 · 1 0 · VK eM. /4.4/ 

06e4eT eo6~TH~ noKa3~saeT, 4TO An~ 6onbWHHeTBa xopowo 
H3MepeHH~X TpeKOB HepaBeHeTBO /4.4/ 6yAeT B~nonHeHO npH 
k = 0,005, 4eMy eOOTBeTCTByeT 

~y k = 0.005 8,45 MKM 

Ha nneHKe. 
H3 aHan~t~3a H3MepeHH~ eneAyeT, 4TO rpaHH~e~ An~ npas~t~nb

HO H3MepeHH~X TpeKOS eneAyeT B~6paTb k= 0,8, 4eMy eOOTSeT
eTByeT H3MeHeHHe KOOPAHHaT~ y nonepeK TpeKa Ha 

~yk = O,B = 107 MKM. 
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BenH4HHa nonyKOPHAOpa B nporpaMMe HAZE2 npHH~Ta pasHo~ 

200 7 400 MKM. 
CneAOBaTenbHO, TpeKH, KOTOp~e He S COCTO~HHH OT$HnbT-

pOBaTb nporpaMMa HAZE2 ~t~3-3a nnoxo~ MaCKH, yme Ha 
ypOSHe KOHTpOn~ MaCOK MOryT 6biTb 06HapymeHbl. 

AsTop~ rny6oKo npH3HaTenbH~ A.n.CTenbMaxy H B.H.W~t~raesy 
3a nOCTO~HH~il1 HHTepec K pa6oTe H none3H~e 3aMe4aHH~. ABTOp~ 
TaKme npM3HaTenbH~ B.H.H~t~KHTHHO~ It! r.H.TeHTIOKOsoR 3a npe
AOeTaBneH~t~e MaTep~t~anos no nporpaMMe 11 1-811

• 

nPHnQ)KEHI-1E 

noeTpoeH~t~e H aHanH3 ene~HanbHOA MaTpH~~ 

M3MeHHM HyMepa~HIO TpeKOS, BXOA~liiHX B en~t~eOK nap, TaK~t~M 

o6pa3oM, 4To6~ nes~A H npas~~ eTon6~~ en~t~eKa cocTo~nH M3 
noeneAOBaTenbHOeTH Ha4anbH~x 3neMeHTos HaTypanbHOro P~Aa 
1. 2 ... ,n. Hanp~t~Mep, enHeKy pHC. 2 /eM. 3.1/ 6yAeT COOTSeT

eTSOSaTb en~t~eOK pMe, 4. 

(1 , 1) 1 , 2 

\

2 , 3 
3 , 3 

P~t~e. 4. Cn~t~eoK nap. 

np~t~MeM 3neMeHT~ nesoro eTOn6~a 3a HOMepa CTpOK MaTpM~~. 
a HOMepa npasoro CTOn6~a - 3a HOMepa eTon6~0S MaTpM~bl. no
eTpOHM KSaApaTHYIO MaTpM~y, see 3neMeHT~ KOTOpoA paSH~ HyniO 
KpOMe HaXOA~liiMXC~ Ha nepeee4eHit1M i -oA CTpOKM It! j-oro eTon6-
~a, rAe (i, j) eeTb napa M3 s~weyKa3aHHoro cn~t~eKa. Ha 3T~t~x 

MeeTaX 6YAYT eTO~Tb eAMHitl~~. 
HeTPYAHO 3aMeT~t~Tb, 4TO ~t~ceneAOSaHMe so3MOmHOCT~t~ BbiAeneH~t~~ 

~t~3 cn~t~eKa nap /p~t~e. 4/ Hosoro en~t~eKa, eoAepma111ero TOnbKO n 
op~t~r~t~HanbHbiX nap I cr:;::- 3. 1 I, csOAVITe~ K aHanH3Y 3TOA KsaApaT
HoR MaTpVI~bl nop~AKa n , A= (aij ), COAepma111eA S KamAOIIi eTpOKe 
H S KamAOM CTOn6~e XOT~ 6bl OAHY 1. 

6bl6epeM lt13 KamAOA eTpOKVI s~weonVICaHHOA MaTpH~bl no OAHOMy 
HeHyneSOMY ~neMeHTy aij . nony4VIM HeKOTOpOe MHOmeCTSO a, 
MOliiHOCTbiO a= ll. . 

Ha30SeM MaTpH~Y A OTAenHMOA, eenH eyllleCTSyeT TaKoe MHO
meCTSO Q, see 3neMeHT~ KOTOpOrO HaXOA~TC~ S pa3nVI4H~X 
eTOn6~ax MaTpVI~bl A. 3aMeTMM, 4TO An~ OTAenVIMOA MaTpVI~bl A 
MOmHO noeTpOVITb enVICOK, COAep>KaliiVIA TOnbKO Il OpVIrVIHanbHbiX 
nap. 
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OnpeAenHM ycnoaH~, npH YAOaneTaopeHHH KOTop~x MaTpHqa A 
6yAeT OTAenHMOH. 

06o3Ha4HM AeTepMHHaHT KaaApaTHOH MaTpHq~ A nop~AKa n 
4epe3 lA n ). 3anHweM pa3no>KeHHe AeTepMHHaHTa \A nl no nocneA
HeMy CTOn6qy 

n n i+j n-1 
I A I = . I (- 1) · a i · I A I 1· • 

1 = 1 n 
/1/ 

EcnH HH>Ke 6yAeT HATH pe4b 0 M~Hopax, TO nOApa3yMeaa~TC~ 
TOnbKO MHHOpbl, COOTaeTCTaYIOUIHe HeHyneaoMy 3neMeHTY. 

nycTb cpeAH MHHOpoa n-1 nop~AKa k13 /1/ cy~ecTayeT MHHOp 
co cTon6qoM, He ace 3neMeHTbl KOToporo paaH~ Hyn~. 3anHweM 
pa3nO>KeHHe TaKara MHHOpa no 3TOMY CTOn6qy aHanOrk14HO /1/. 
nony4eHHbte MHHOPbl n- 2 nopnAKa HccneAyeM H paanmKHM aHano
rH4HO MHHOpaM n-1nop~AKa H T.A. nony4HTC~ qeno4Ka MHHOpOa 
\An-~, \An-~, CTporo COOTaeTCTay~~a~ onpeAeneHHOMy Ha6opy 

3neMeHToa MaTpHQbl A Ia ij = 11. 4T06bt nony4HTb ace MHO>KecTao 
qeno4eK, Heo6xOAHMO nepe6paTb a pa3no>KeHH~x THna /1/ ace 
MHHOP~ /CM. PHC. 5/. 

' ' ' 

PHc. 5. ~HarpaMMa nocTpoeHH~ acero MHO>KecTaa qeno4eK. 
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K Ka>KAOi1 qen04Ke /pHc. 5/ A06aaHM o6~Hi1 3neMeHT IAn 1. 
EcnH npH nocTpoeHHH o4epeAHOH qeno4KH nony4HTC~ MHHOP 

nop~AKa 6onbwe 1, ace 3neMeHTbl KOToporo paaH~ 0, nocTpoe
HHe AaHHOi1 qeno4KH o6p~aaeTc~. Ha3oaeM TaKy~ qeno4KY Henon
HOH. l.\en04KH THna I A n I , I A n- 11, ... , 1 A 1 \ Ha3~aa~TC~ 
nonHbiMH. nonHa~ qeno4Ka Ha3~aaeTc~ HeHyneaoi1, ecnH 3neMeHT 
!A 1

1 o~·o. T.e. IA1 \=L 
An~ Taro 4To6~ cy~ecTaoaana nonHa~ HeHyneaa~ qeno4Ka, 

He06XOAHMO H AOCTaT04HO cy~eCTaoaaHHe XOT~ 6~ OAHOH qe-
n04KH I Ani, lA n- 1), ... c MHHOPOM [A k I I= 0. rAe 
k = n, n-1. ... , 1. 

EcnH k=l. TO AOCTaT04HOCTb AOKa3aHa. nycTb k 4 1. TorAa 
k pa3no>KHM MHHOp \A I no $opMyne /1/. CpeAH MHHopoa k- 1 

nop~AKa Hai1AeTC~ XOTb OAHH, OTnH4H~i1 OT Hyn~, H T.A. B pe-
3ynbTaTe nony4HM MHHOp JA 11 40, H, cneAOaaTenbHO, nocTpOHM 
nOnHy~ HeHyneay~ qen04Ky. TaK KaK a HeH cy~eCTayeT MHHOp, 
OT nH4Hbti1 aT Hyn~ I a HMeHHO I A 1 \ 4 0 I, TO 3THM caMbiM He
o6xoAHMOCTb AOKa3aHa. 

An~ Taro 4T06br MaTpHqa 6btna OTAenHMOH, Heo6XOAHMO 
H AOCTaT04HO cy~eCTaoaaHHe XOT~ 6bl OAHOH nonHOH HeHyneaOH 
qeno4KH. n n- L 1 

Aei1cTaHTenbHO, nonHoi1 HeHyneaoi1 qenoy_Ke [A ), [A J, ... ,)A I 
COOTaeTCTayeT MHO>KeCTaO fl C MOUIHOCTb~ 0=n 3neMeHTOa MaT
P1.1Qbl A, paaHbiX 1, Ka>KAOMY H3 KOTOPbiX OAH03Ha4HO COOTaeT
CTayeT MHHOP a AaHHOH qen04Ke. Bee 3neMeHTbl MHO>KeCTaa Ha
XOA~TC~ a pa3nH4HbiX CTpOKaX k1 CTOn6qax MaTpHQbl A, 4TO cne
AYeT H3 onpeAeneHH~ nocTpoeHH~ qeno4KH. noKa>KeM Heo6xoAH
MOCTb cy~eCTaOaaHH~ nonHOH HeHyneaoi1 qen04KH, An~ Taro 
4T06~ MaTpHqa A 6~na OTAenHMa. nycTb Hawa MaTpHqa OTAenHMa. 
3To 3Ha4HT, ~To cy~ecTayeT MHO>KecTao {!=IX I X E A, X= 11 
C MOlJ1HOCTb~ 0 = n, ace 3neMeHTbl KOTOporo HaXOA~TC~ a pa3-
nH4H~X CTpOKaX H CTOn6qax MaTpHQbl A. 

AonyCTHM, 4TO 3neMeHT MHO>KeCTaa n, HaXOA~~Hi1C~ B n-oM 
CTon6qe, ne>KHT Ha i -or::1 cTpOKe (a in 0 0). Bo3bMeM co-
OTaeTcTay~u~Hi1 eMy MHHOp [An-l[. 113 onpeAeneHH~ OTAenHMOCTH 
cneAyeT, 4TO 6yAeT Cy~ecTaoaaTb 3neMeHT a j n- 1 E 0 if j . 
CooTaeTcTay~~Hi1 eMy MHHOP 6yAeT \An- 2 1· 3TOT npoqecc npo
AOn>KHM AD nony4eHH~ MHHopa nepaoro nop~AKa I A 

1
[ = a L 1 = 1. 

TaKHM o6pa3oM, M~ nocTpOHM nonHy~ HeHyneay~ qeno4Ky. 
Ha OCHOaaHHH H3nO>KeHHOro cneAyeT, 4TO aHanH3 a03MO>KHOCTH 

nocTpoeHH~ cnHcKa, coAep>Ka~ero TOnbKO n opHrHHanbH~x nap, 
CaOAHTC~ K anrOpHTMY onpeAeneHH~ OTAenHMOCTH MaTpHq~ no 
pe3ynbTaTaM B~4HCneHH~ MHHOpOa. 
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