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WH}popManmoHHOE TPOCTPAHCTBO B CTAThe PACCMATPHBACTCSA KAK MHOXKECTBO CBS3aHHBIX IO CMBICITY €JIH-
HUI[ KOHTEHTa (JOKyMEHTOB). B IiHAMIKe UX 3BOIIONHME 00pa3yloTcsi HHPOpPMALHOHHbEIE OTOKU. PocT 06beMOB
1 yCJIO)KHEHHE IUHAMUKH HH(GOPMAIHOHHBIX MOTOKOB ONPENENAIOT aKTyalbHOCTD 3a7aul. B cTaTbe mpHBOAUTCS
(opmanbHOE onpeeneHre HHPOPMAIMOHHBIX TOTOKOB. Ope/ieeHo Takke NOHATHE TEMAaTHYECKOro HHAOPMALH-
OHHOTO IoTOKa. Kitaccuueckue MeTOAbI arperaiuy HHGpOpPMaIiK He BCera CIIOCOOHBI aIeKBaTHO OTPaXKaTh COCTO-
SIHHE MHAMHYECKOH COCTaBIAIoNIeH HH(POPMAIIMOHHOTO IPOCTPAaHCTBA. J{jIs HcclieoBaHus COBPEMEHHBIX HHMOP-
MAallMOHHBIX IIOTOKOB BCE Yallle IIPUMEHSIOTCS HOBBIE IO/IXO0/Ibl, OCHOBAHHBIE HA METO/aX HEJIMHEHHON AMHAMUKHU.
B pabore ommcana norucTudeckas MOJelIb B3aHMOICHCTBIS HH(OPMAIIMOHHBIX MOTOKOB. CTPYKTypa ypaBHEHUI,
JIeXKAIIUX B OCHOBE JIOTUCTHYECKONH MOJIEIH, SBIISIETCS JOCTATOUHO OOMIei U MO3BOJIAET MOAEIHPOBATh d(PHEKTHI
KOHKYPEHIIMH U CHMOM03a, a TakXkKe CIydaifHble OTKIOHeH!s. K HerocTaTkaM MOJeIMpOBaHysl MOYKHO OTHECTH ITPO-
0IeMaTHIHOCTh HAaAEKHON BepH(DUKAINY Pe3yIbTaToB.

KuiroueBble cjioBa: l/lHq)OpMaHl/IOHHl)le MOTOKH, MOACIHPOBAHME, TIOI'HCTHYECKAA MO€C/Ib, nH(])opMauuonﬂoe
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Information space in the article we consider as the set of related units of content (documents). In dynamics
of their evolution formed information flows. Growth in the volume and complexity of the dynamics of information
flows determine the urgency of the problem. The article provides a formal definition of information flows. Also
defined the concept of thematic information flow. Classical methods of aggregation of information is not always
able to adequately reflect the condition of the dynamic component of the information space. To research of modern
information flows it is even more often applied the new approaches based on methods of nonlinear dynamics. This
paper describes the logistic model the interactions of information flows. The structure of the equations underlying
the logistic model, is quite general and allows to simulate the effects of a competition and symbiosis, and also casual

deviations. The disadvantages include the difficulty of modeling a reliable verification of results.
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WNHudopmalmoHHOE TPOCTPAHCTBO MOYKHO
paccMmarpuBaTh KaK MHOXKECTBO CBSI3aHHBIX TIO
CMBICITy JJIEMEHTOB (IOKyMEHTOB), 00Opa3yro-
IMX B JMHAMHUKE CBOCH 3BOJIIOIMU HH(OpMa-
uuonHble motoku [1]. Ilpu sTOM MHOTONETHHE
HAOIIONICHUST CBUJICTEIILCTBYIOT O TOM, YTO HH-
(hopMariioHHOE TPOCTPAHCTBO OONAAALT YCTOM-
YMBBIMH 3aKOHOMEPHOCTSIMHU, B YaCTHOCTH, TIO-
Ka3aHo, UTO MapaMeTPhl YACTOTHOTO U PAaHTOBOTO
pactpene/ieHni JOKYMEHTOB BO MHOTUX HH(OP-
MAIIMOHHBIX MMOTOKAX OCTAIOTCS ONWHAKOBBIMHU
Y OTIPEJIEIISIFOTCSI TApaMeTPaMu, 3aBUCSIIIUMU OT
coepyKaHuMsI, TEMATHKH HHpOpMarwH [2].

Jlns mcenmenoBanus COBPEMEHHBIX HHQOP-
MAIMOHHBIX IMOTOKOB BCE YaIlle MPUMEHSIOTCS
HOBBIC MOJXOMbI, MOTOMY YTO KJIACCHUYECKHUE
METOJIbI U CPEJICTBA arperanuy nHHOpMaIoH-
HBIX MACCHBOB HE BCET/Ia CTOCOOHBI aJICKBAaTHO
OTpa)kaTh COCTOSHHE ITWHAMHYECKOW COCTaB-
JISFOIIeH MH(GOPMAIIMOHHOTO TIPOCTPAHCTRA.

Jnst MonenupoBaHus MH(DOPMAIIMOHHBIX
MIOTOKOB, C OAHON CTOPOHBI, BIOJIHE TOAXOIUT
KJIACCHYEeCKast TeopHus WHPOPMAIIUU, KOTOPYIO
MOYKHO TPaKTOBAaTh KaK MaTeMaTHYeCKyIO Te-
oputo cBsi3u, pazpadorannyio K. llleaHOoHOM
[3] B 40-x Tromax XX CTONETHUS U CYIIECTBEHHO
JOTIOJTHEHHYIO U PACHIMPEHHYIO B MOCIEAYIO-
e roasl paboramu H. Bunepa, B.A. Kotens-

HukoBa u A.H. Konmoroposa. B aTux paborax
paccMaTpHuBaliuCh KOJIWYECTBEHHBIE OLIEHKH,
OTHOCSIIMECS K MepeaaBaeMoil nHGOpMaIH,
OBLIO OMNpPENEICHO «KOJINYECTBO HH(pOpMa-
nuuy., OJIHAKO CErojiHsl MOHSATHA OrpaHUYCH-
HOCTh TaKOTO TOJXO/a, HEBO3MOXKHOCTh pas-
pelleHus] peanbHBIX MPOOJEM, CBSI3aHHBIX
C CoZiepKaTeIIbHON COCTaBIISIIONMEeH HHpOopMa-
WU, 3HAYUTEIbHBIA BKJIAJ B HUCCIICAOBAHUS
B 001acTH TEOpUN UHPOPMALIUK BHOCUT HEJIU-
HelHas TUHAMUKa, CHHepreTuka [4, 51.

Jlnst cTporocTy TanbHEWUIIEro M3JI0KEHUS
JaiM OfpeesieHne WH(HOPMAIOHHOTO TI0-
TOKa, KOTOpOE KOPPECIMOHAUPYETCS C Kiiac-
CHUYECKHMM ormpejeicHueM. He mpuHuMas BO
BHUMAaHUE JIMHUU TIEPE/Iadd JIaHHBIX, MMOTOKU
JAHHBIX MEXKJIy CepBEpaMH, KIMEHTaMH U T.II.,
OCTaHOBUMCS JUIIb Ha (pakTe pasMernieHus
nHpopManmu B WH(OOPMAIIMOHHOM TPOCTPaH-
cTBe. BBeieM Jisl 3TOrO MOHSITHE «UJICAIbHO-
ro CKaHepay, 00CCIICYMBAOIIEIO CUNTHIBAHUE
mo0oro TokyMeHTa (OyaeM /st euHO00pa3us
WCIIOJIh30BATh ATOT TEPMHUH I 0003HAYEHUS
eIVHUIBI KOHTEHTa, MMOHUMAas €ro KaK CHHO-
HAM TEPMHUHOB <«ITyOJUKAIIAs, COOOIICHHE)
Y T.I.) B MOMEHT €ro ToMelleHus1 B uH(opMa-
LIMOHHOE MPOCTPAHCTBO (K TaKUM CKaHepam
CEerofHs B BEO-MIPOCTPAHCTBE, KaK (hparmMeHTe

B FUNDAMENTAL RESEARCH Ne6,2012 H



B TEXHUYECKHWE HAYKU W

653

HHPOPMAIIMOHHOTO MPOCTPAHCTBA, Bce Ooree
MPHOIKAIOTCST POOOTHI TPOMBITIUIEHHBIX T10-
HUCKOBBIX cucTeM tuma Google).

Paccmotpum oTpe3ok (a, T) IeHCTBUTENb-
HOIl ocu (ocu BpeMeHHu), rme T>a. Homy-
CTHM, YTO Ha 3TOM OTpPEe3Ke BPEMEHHU B COOT-
BETCTBUHU C HEKOTOPHIMH 3aKOHOMEPHOCTSIMHU
B CETH «HJEANbHBIM CKaHEPOM» CUHUTHIBAETCS
HEKOTOpOE KOJHMYECTBO JIOKYMEeHTOB — k. Ha
OCH BPEMEHH MOMEHTHI IyOIMKAIMKA OT/CIThb-
HBIX JIOKYMEHTOB O0O3HAYUM KakK T,, T, ..., T,
(@<t <1,<.<71,<71). HHbOPMAMOHHBIM
ITOTOKOM éyz[eM HaspIBaTh npouecc N (1), pe-
aIM3aIHsl KOTOPOTO XapaKTepu3yeTcsl KOJrue-
CTBOM JIOKYMEHTOB, COCKAHWPOBAHHBIM B WH-
TepBaie (a, T), Kak (YHKIHUIO MPaBoro KOHLA
oTpe3Ka T. B coOTBETCTBUM C 3TUM oIpesere-
HUEM peau3alys HHOOPMAIMOHHOTO MOTOKA
SBIIICTCS HEYyOBIBAIOIIEH CTyIIeHYaToOl BCeraa
LeNnouncIeHHon pynkiueit N (t).

[IpuBeneHoe ompeneneHne Ha JOKaIbHBIX
BPEMEHHBIX 00IaCTSIX COOTBETCTBYET ICHCTBU-
TEIBHOCTH, HO HE YYWTBHIBAET TAKOW A(PQEKT,
KaKk cTapeHre WHPOpMalnu, KOTOpoe MPOTH-
BOPEUUT «HAKOMUTEIHHOI» CIIOCOOHOCTH HH-
¢dopmanoHHoro moroka N (T) Ha OONBIINX
POMEKYTKAX BPEMCHH. JITOT HEIOCTATOK
MOYKHO KOMIIEHCHPOBAaTh, BBEIS IOTIOTHUTEIb-
HbIE TIOTIPaBKH, Oa3WpYyIONIHecs Ha MOAETH
crapenus nHpopmaiuu baprona-Kebnepa [6].

Takoil monxo MO3BOJISET PAcCMATPUBATH
WHPOPMAIIMOHHBIE TIOTOKM KaK BpEMEHHBIC
PAIBL; YIUTHIBAS TO, YTO OTACIBHBIC JOKYMEH-
THI W3 WHPOPMAIMOHHBIX ITOTOKOB OTPaXKAIOT
MPOIIECChI, IPOUCXOMSIIIE B PeaIbHOM MUpE,
YTO JaeT BO3MOXKHOCTH IMPOTHO3UPOBATh WX
JIMHAMUKY, BBISBISTH CKPBITBIC KOPPEISIINY,
nukiabl. CerofHs JUisi pElIeHUsT Ha3BaHHBIX
3a/1ad BCE dalle MPUMEHSIOTCS KOPPEeISIHOH-
HBIH, MUCIIEPCUOHHBIN, (paKTaNbHBINA, BEHB-
JIeT-aHaJIi3 BPEMEHHBIX PSIJIOB.

OCHOBHBIM OOBEKTOM COBPEMEHHOIO MO-
JeTUpOBaHUsl MHPOPMALMOHHBIX  ITOTOKOB
SIBIISIIOTCS  TeMaTHYeCKre WH(POPMAIMOHHBIE
MTOTOKH, TIOCIIEOBATEIFHOCTH JOKYMEHTOB,
COOTBETCTBYIOIIMX OMNPE/ICICHHONW TEeMaTHKe.
MHorouncieHHble (akThl CBHIETEIBCTBYIOT
0 TOM, 4YTO B JCHCTBUTEIBHOCTH JMHAMHKA
TEMaTHYeCKUX WH(POPMAIMOHHBIX TIOTOKOB
orpenensieTcs KOMIUIEKCOM BHYTPEHHUX HEIH-
HEHHBIX MEXaHM3MOB, KOTOPbIE, KaK MPaBUIIo,
KOPPEJIUPYIOT C pEaIbHOCTBIO.

KonnvecTBo 10KyMeHTOB B 00111€M HHOP-
MAaIMOHHOM TTOTOKE, COCTOSIIIIEM M3 TeMaTH4e-
CKUX TIOTOKOB, SIBJISIETCS BEJIIMYMHON OTHOCH-
TENBHO CTaOMIBFHON. VI3MEHSAI0TCS BO BpeMEHH!
T 00BEMBI TMOTOKOB, COOTBETCTBYIOLIHX
TOW WJIM MHOW TeMaTHKE, TOMY WA HHOMY
nH(pOpMAIIMOHHOMY CrOXKeTy. J[pyrumu ciosa-
MU, YBEIWYCHHE KOJIWYECTBA JOKYMEHTOB IO
OJTHOH TeMe COIPOBOXKIAECTCA YMEHBIICHHEM

JOKYMEHTOB M0 JIPyT'MM TeMaM, TaK 4YTO IS
Ka)KJI0T0 MPOMEKYTKa BpemeHH 1 umeeM [6]:

T M

[>n@)dt=NT,

0 i=1
e n(f) — KOIMYECTBO JIOKYMEHTOB B €IMHMILY
BPEMEHH TI0 TeMe £, a M — 00111ee KOTMIEeCTBO BCEX
BO3MOMKHBIX TeM. TakuM 00pa3oM Jist JIOKATbHBIX
BPEMEHHBIX [TPOMEKYTKOB MOYKHO HaOIIONATh TaK
Ha3bIBaeMBIi «TeMaTHYecKuii OanaHcy. OCHOB-
HOUM MHTEpecC TPH STOM TIPEICTABISIET U3yUeHHE
JMHAMHAKA OTJICTTHBHOTO TEMAaTHIECKOTO TOTOKA,
KOTOPBIA OIUCHIBAETCS TUIOTHOCTBIO 71(f). Tlpn
ATOM OOIIHE TIOIUTEMATIHYECKUE TIOTOKH SIBJISTFOT-
Csl CTAIIOHAPHBIMHE TI0 KOIIMYECTBY JIOKYMEHTOB,
JIMHAMHKA YK€ B OCHOBHOM OITPEJIEIAETCS «KOHKY-
PEHTHOM 6000 OTIACTEHBIX TEMATHK.

Emte cnoxHee BRIVISIAUT CHHXPOHHOE H3Me-
HEHHUE KOJIMYECTBA JOKYMEHTOB, OTHOCSIIIHXCS
K HECKOJIbKUM TEeMaTHYeCKHUM HH()OpPMAIIMOH-
HBIM TTOTOKaM. VX TIOBe/ieHHe YeTKO HarOMH-
HaeT MPOUECChl B3aUMOJICHCTBUS TOMYJISALUNA
B OmorieHose. Tak, Hampumep, B psizie CIydacB
YBEJIMYCHUE YHCTIA JOKYMEHTOB 110 OTHOM TeMe
COIPOBOXKIACTCS COKpAIICHUEM 4YHCIa JOKY-
MEHTOB M0 JpyruM Temam. OOmas JuHaAMHUKA
B ATOM CIIy4ae MOYKET OITMCHIBATHCS CHCTEMOI
YpPaBHEHUH, KaKI0€ W3 KOTOPBIX OTHOCHUTCS
K OTJICIIbHOMY MOHOTEMAaTUYECKOMY TIOTOKY.

Bmecte ¢ TeM B mpakTHUECKOM IJIaHE Ya-
CTO OKa3bIBAETCS TOJHOCTHIO YIOBIETBOPH-
TEJIHHBIM YIPOIEHOEe TIOHWMaHWe HH(OpMa-
LIMOHHOIO TOTOKAa KaK HEKOTOPOW 3aBUCHMOU
OT BPEMEHU BEJMUUHBI #1(f), KOTOpasi OIHMChIBa-
€TCsl ypAaBHEHUEM:

dn(t
O_ F(n(1),1) .
dt
B camom 1pocTOM BHJI€ TaKUE YPaBHEHUs
MOT'YT UMCThb CJ'IC)Iy}O].LII/Iﬁ BU:

d
rie N — KOJIMYECTBO TEMATHK; P, — BEPOATHOCTD
TMOABJICHUA B €AMHHUIY BPEMCHU HY6JII/IKaIII/II/I
1o TeMe i, 7, — KOO PHUINEHT B3aUMOCBSI3H Te-
MAaTHK [ 1.

Knaccudeckue mopenu HHGOPMAIIMOHHBIX
MOTOKOB, JIMHEHHBbIE U YKCIIOHCHIIHAbHBIC,
MaJIO OPUTOAHBI NI U3YYCHUS peanLHoﬁ AN~
HaAMHKHU CETEBBIX I/IH(i)OpMaHI/IOHHLIX IIOTOKOB
B TEUEHUE JUTUTEILHBIX WHTEPBAJIOB BPEMEHHU.
Kak 0000111eHue 3KCIIOHEHIINATBHON MOZIEIH,
MPeAyCMaTPUBAIOIIEH TPOMOPIIMOHATEHOCTD
CKOPOCTH pocTa QYHKIUH 7(f) B KaKIbIH
MOMEHT BPEMEHH €€ 3HaueHHI0, MOKHO pac-
CMapuBaTb JIOTUCTUYCCKYIO MO/CIIb. I'maBHas
uaes JIOTUCTUYECKOW MOJENN 3aKII04aeTCs
B TOM, YTO JJIsl OTPAHUYCHHSI CKOPOCTH POCTA
Ha (yHKIUIO0 7(f) HAKIAIBIBACTCS JOIOJHU-
TEJIHOE YCJIOBHUE, B COOTBETCTBUH C KOTOPBIM
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€¢ 3HAYCHHEM He JIOJDKHO MPEBBIIIATh HEKOTO-
pyto BenmunHy. Jist 5T0r0 BhIOEpEeTCS MHOXKH-
TeJb k(f) Takoro BUA:

k(t)=k-[P—rn()],
e P — HeKoTopoe MpeneNibHOe 3Ha4eHHe, KO-
Topoe (QyHKIMS 7(f) HE MOXET TNPEBBIIIATH
(rn,<P)(); r — Koa(b(bI:IuHeHT, OTIMCHIBAIOIIUN
HeraTHBHBIC I JAHHOW TEHICHIIMH MPOLECCHI;
k — xoadurpieHT TpoNopIIoHaIEHOCTH. B pe-
3yJbTaTe MOTy4aeM JIOTHCTHIECKOE YPaBHEHHE:

dn(t) B
a0 =kn(t) [P rn(t)],
n(t, )= n,.

[IpuBeneHHOE ypaBHEHHE MOKHO CUUTATh
(heHOMEHOJIOTHYECKNM: FHCCIIeIOBATENsIM He
00s13aTeNIbHO 3HATh, KaK JIEHCTBYIOT KOHKpPET-
HBIE MEXaHU3MBI, IT0 Mepe pocTa 71(¢) CHIKAIO-
III1e CKOPOCTh €€ U3MEHEHNI.

B cnyyae nHpOpMAIMOHHBIX MOTOKOB, KO-
TOPBIC aCCOLMHUPYIOTCSI ¢ KOHKPETHBIMU TeMa-
MU, HEOOXOTMO ONHCHIBATh JTHHAMUKY KaXKII0-
TO U3 TAaKUX IMOTOKOB OTACJIBHO, IIPUHHUMAA BO
BHUMaHHE TO, YTO POCT OAHOTO M3 HHUX aBTO-
MaTU4YeCKH TPUBOIANT K YMEHBIICHUIO APYTHX
1 HaoOopoT. [loTOMYy OrpaHHyYeHHE Ha KOJIH-
YeCTBO JOKYMEHTOB IO BCEM TeMaTrhkaMm pac-
MPOCTPAHSIETCS U HAa COBOKYITHOCTh BCEX MOHO-
TEMAaTHYECKUX IIOTOKOB. B ciyuae wu3ydeHus
o01ero MHPOPMAIMOHHOTO TIOTOKA HAOMIIo/a-
eTcsl SIBJICHHE «IEePETEeKaHUs» TOKYMEHTOB M3
OIHWX TEMaTHK, B JIpyTue, 6oJiee akTyalbHbIE.

OOmiasi MHAMUKA JOJDKHA OIMUCHIBATHCS
CHCTEMOM ypaBHEHMH, KaX10€ U3 KOTOPHIX OT-
HOCUTCA K OTACJIbHOMY MOHOTEMATU4YC€CKOMY
nmoToky. IIpuBeneHHy0 BEIIIIE CHCTEMY ypaB-
HEHUIl «KOHKYpEHTHOH OOpBOBI» B paMKax
000O0IICHHOH JIOTHCTUYECKON MOJIEITH MOYKHO
MpeaACTaBUTb B TAKOM BH/IC:

O — (p+ D) n0-3 7 n,0m,0) |

e D (f) — mapameTp akTyalbHOCTH TEMBL.
W3yueHne B3auMOJICWICTBHS TEM SIBIISICT-
Cs TOCTATOYHO CIIOKHOM 3ajadeii, TaKk KaKk Ha
MPAaKTUKE TEeMarnyeckue HH(HOPMAIUOHHBIC
MTOTOKH OXBATBHIBAIOT OOJBIIIOE KOIMYECTBO 3a-
BUCUMOCTEH, YpPOBEHb B3aMMO3aBUCUMOCTEH
KOTOPBIX 3a4acTyr0 HeWsBecTeH. Ecim ke ro-
BOPUTH O CUCTEME JIOTUCTUYCCKUX ypaBHeHHﬁ,
TO B paMKax JIaHHOM MOJIENN JJOMHUHUPYIOT JIBE
OCHOBHBIC TEMbI B3aPIMO,ZIeI710TBPI’I — KOHKYPCH-
st ¥ cuMOr03. KOHKypeHIIN COOTBETCTBYIOT
TTOJIOXKUTEITFHBIC 3HAYCHNUS KOA(DPHUITICHTOB T
COOTBCTCBYHOIIUX [-U U j-U TEMaM, T.C. B3au-
MOJICHICTBHE TPOUCXOIUT TaKUM 00pa3oM, 4TO
YBCIIMYCHUE KOJIMYECTBA JOKYMEHTOB I10 OIIHOI\/'I
13 TEM MPUBOIUT K COKPAIIEHUEI0 BTOPOTO MH-
(hopmarronHoro moroka. CuMOMO3 BO3HUKACT
IIPU OTPHIIATEIBHBIX 3HAYCHUSAX KO UIIeH-

TOB 7, T. €. IIPH YCJIOBHSIX, KOI/IA TCMATHYCCKUE
[IOTOKH HE TOJIBKO MOTPEOIIAIOT ONpeeIeHHbIE
peCypehl, HO U IIOAMUTHIBAIOT» JIPYT JIpyTa.

CTpyKTypa NPHUBEICHHBIX BBIIIE YpPaB-
HEHUHl (JIeXalux B OCHOBE JIOTMCTHYECKOM
MOJICTIN) SABJISIETCSl JOCTaTOYHO OOIIeil u, Ha-
TIpUMep, TIO3BOJISIET MOJICTTMPOBATh CIIy4aiiHbIe
oTkyIoHeHHs. K HegocTaTkam Takoro Mojelnu-
POBaHHS MOXKHO OTHECTH TOT (paKT, 4TO BOC-
MPOU3BECHUE PE3yIbTaToB (T.e. HaJeKHAas
Bepu(HUKaKs PEe3yTbTaTOB) B TaHHOM CITydac
SIBTISIETCSL OYEHB MPOOIEMATUYHBIM.

Bmecrte ¢ TeM pa3BUTHE METONOB MareMa-
TUYECKOTO MOJIETMPOBAHMUS, TaK Ha3bIBAEMOTO
«MSITKOTO MOJIECIUPOBAHUSD [5], B KOTOPOM MO-
JIeTIM CTPOSITCS, OTMPAsiCh HE HAa CTPOTHE KOJH-
YECTBEHHBIE 3aKOHBI, a HA KaueCTBEHHBIE 3a-
KOHOMEPHOCTH, TO3BOIWIA IONOWTH K HOBOH
TOUKE 3peHHsI B 00JIaCTH MCCIIENOBaHUsI MHPOP-
MAaLMOHHBIX ITIOTOKOB, YTO I103BOJIIET KOPPEKTHO
HCIOJIB30BaTh METOABI HEIMHCHHON JTUHAMUKH,
TEOPHH KJIETOUHBIX aBTOMATOB, [IEPKOJISLMH, Ca-
MOOPTaHW30BaHHOW KPUTHYHOCTH [8].
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