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B nosnsom t-apaom jepeBe ¢ BHyTpeHHUMH y3aamu {1,2,...,n} poaurenem y3na k 6yjer
y3eqa
L(k+¢t—2)/t] = [(k - 1)/t],
a 1eTbMH y3ia k— y37bl
th=1)+2, t(k—=1)+3, ..., th+1.
9TO JepeBO MMEET MHHUMAJIbHYIO BHYTPEHHIOK JJIMHY IYTH Cpead BCeX t-apHbIX jJepe-
BLER ¢ 1 BHYTDEHHUMHY vanamMu. R vin. ] nmnuBonuTCes NOKARATENLCTBO TOO, 4TQ erg
T BHYTPEHHHUMH y3JlaMH. DB yIIp. ¢ NPHBOIUTCA AOKA3ATEJLC T )
BHYTPEHHAA JJIMHA NIyTH PABHA
1 (t7+1 — 1)
n = )q- g = [log((t — n +1)]. (7)
( t—1 (t-1)2° l J

ITU pe3ybTaThl HMEIOT €iHe OHO BaxkHoe 0000iieHHe, eCid PacCMOTPeTb HX C
HECKOJbKO JApyroit To4yku 3penus. Ilycth ganbl m JeHCTBUTeNbHBIX 4HCEd W), W2,
vrey Wy, 3371244 3AKJIIOYAETCA B OUCKE PACIIMPEHHOro BUHAPHOrO JepeBa ¢ ™M BHeIlHU-
MH y3JaMH W TAKOrO COOTBETCTBHUS MeXJy YHCIAMH W), ..., Wy, W y3JIaMH 3TOrO JepeBa,
P KOTOPOM CyMMa »_ w;l; AiBIAeTcs MUHUMAJIbHOI, rae |; — njaMHA NyTH OT KOpHA, a
cymMma Gepercsi no BceM BHellHMM y3aaM. Hanpuwmep, ecnd 3agaHsl udcna 2, 3, 4, 11,
MOXKHO IOCTPOMTH TPH TAKUX PACIIMPEHHBIX GMHAPHBIX JEPEeBA.

11 2

[2] 1] [3][4] (8)

3aech “B3BernenHbIMH” gaMHamu nytH » w;l; OyayT 34, 53 u 40 coorsercrBenno. (Kak
BUJHO U3 JAHHOrO NpHUMEpPa, C NOMOIULIO MOJHOCTLIO COATAHCUPOBAHHOIO AEPEBA HEALIA
HOJYYUTh MUHUMAJIBHOE 3Ha4YEeHHE B3BEILEeHHOMH AJHHBL IYTH A5 BecoB 2, 3, 4 u 11, xoT4,
KaK [OKA34HO BbIIIE, 3TO BO3MOXHO B 0CODOM CiIyuae, C BeCAMH Wy = ws = - -+ = Wy, = 1.)

B pa3HblxX KOMIIBIOTEPHBIX AJITOPUTMAX IIOHATHE B3IBEIIEHHOH JJIHHBI Y TH MOXKET HH-
TepPIPeTHPORATHCA No-pa3zHoMy. Hanpumep, ¢ ero noMoubo MOKHO BbLIOJTHATL CIMAHHE
YHOPAJOYEHHbIX NOCeI0BATEIBHOCTEH ¢ ATHHAMHE Wi, Wa,. .., W, (cM. raaBy 5). Oaxo
13 Haubosee HeOCPEACTBEHHBIX MNPUIOKEHHH ITOrO NMOHATHA 3AKJAI0YAETCA B TOM, 4TO
OUHAPHOE AEPEeBO PACCMATPUBAETCA KAK HeKas NporpaMma noxcka. Ilomck HayMnaercs

B KODHe ¢ 1INOoRenkoil HexoTONOro voIaOoBUE. 2aTeM B IABHCHUMOCTH OT ero pe3yaeTaTa

[SEEE AN VS S e ) ALPFASIFURFIRIUEL TV LAV AL W YRV DKy S0l ¥i pr SRS ELLY 1 i

NPOUCXOANT EPexo] K OAHOH U3 ABYX BeTBeil, re CHOBA NPOBEPAETCS HEKOTOPOE YCJIOBHE,
u T. 4. Hanpumep, ectn HeoOXOIMMO BBLINOJHHThL IPOBEPKY HCTHHHOCTH YEThIpEX pas-
JIMYHBIX YCJIOBUH, a BEPOATHOCTH HX UCTHHHOCTH PaBHbI COOTBETCTBEHHO -22—0, 5%—, ;‘,% H %-(1;,
TO JEepeBO, KOTOPOe MHHMMH3HPYET B3BEIIEHHVIO MIMHY NyTd, W OyJeT NnpeacTaBisATb
co6oil onmumarsryro npozpammy noucxa (optimal search procedure). [ITH BeposTHOCTH

paBHEI yKas3aHHbIM B (8) BecaM, ecii YMHOMXHUTE UX HA HOPMHPOBOUHBIH MHOKHTE b 20.]



Caenyromuii 3JIETAHTHBIH AJrOPUTM NOHCKA JepeBa ¢ MHHMMaJjibHOH B3BEIIEHHOMH
JauHoi nytH 6o mpepnoxken . Xaddpmsnom [D. Huffman, Proc. IRE 40 (1952),
1098-1101]. Cravasna Hy>XHoO HalTH ABa HAUMEHBIIKMX Beca w, HanpuMep w; U w2, [Tocne
9TOTO 3a3/34a pernaercsa aa8 m — 1 BecoB w) + ws, W3, ..., W,, IPHIEM B €€ DelleHun
y3en

w1 + wWao (g)

/< )\ (10)

wi wa

3aMEHAECTCA y3TOM

B kayectBe npHMepa Ucnonb3oBanua Meroaa XadgpMiHa HaigeM ONTHMAaJbHOE je-
peBo aJisi Becos 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41. Hns sToro cHavdasia obbegiHHM
BepIIMHbI 2 + 3 ¥ Haiizem pemiedue aast 5,5,7,...,41, 3arem ob6beUHUM 5 + 5 U T. 1.
B ofmeMm, nocinegoBateabHOCTh AeiicTBUil OyAET BoIrIfsaeTh TaK.

2 3 5 7 11 13 17 19 23 20 31 37 41
3 5 7 11 13 17 19 23 29 31 37 41
10 7 11 13 17 19 23 29 31 37 41
17 11 13 17 19 23 29 31 37 4l
17 24 17 19 23 29 31 37 41
24 34 19 23 29 31 37 41
24 34 42 29 31 37 41
34 42 53 31 37 41
42 53 65 37 41
42 53 65 78
95 65 78
9 143
238
CnenoBatesnbHO, TakOMYy nocrpoenuo Xaddmaua 6y1eT cooTBeTCTBOBATH AEPEBO
238
95 143
42 53 65 78
19{ |23| (24) |29| (34) [31] 37| [41] . (11)
11 131 {17} 17
10 7
5 5

2 3

(Uncna B KpyIVIBIX y3JaX 1I0KA3bIBAXOT CBSA3b MEXY JEPEBOM H 3TANAMH NPHBEIEHHOIG
BbIIII€ BHIMUCIEHUS; CM. TaKXe yrp. 9.)



Herpyaxo nokasars ¢ noMouibo MeToia HHAYKUHM N0 M, 4TO 3TOT cnocob aeficTBH-
TEIbHO I103BOJIAET MUHHUMHU3WPOBATH B3BEHIEHHYIO JJIMHY NyTH. /JlONyCTHM, 4TO JaHbI
Beca wy < wy < w3 £ -+ < Wy, rge m > 2, U JepeBo, KOTOpOe MHHUMH3UDYET
B3BelleHAYI0 JmuHY nyTH. (Takoe aepeBo HO/KHO CyIUECTBOBATH, TAK KAK CYIIECTBYET
TONRKO KOHEYHOE MHOKeCTBO OHHAPHBIX AEPeBheB C M KOHLUEBbIMH y3aamu.) Ilycts V —
BHYTDEHHHH y3€Jl, KOTOPbIif HAXOAUTCSH HA MAKCHUMAJLHOM PAacCTOAHHU OT KOpHA. Ecau
Beca wi U wy ellle He NPUNUCAHbI JeTaM y37da V, TO UMM MOXXHO 3aMEHUTh BeJIMYUHBI,

KOTODBIE Y Ke TaM HaXOAATCH, HE yBeJIUYHBAA B3BEIICHHYIO JJUHY nyTH. Takum ob6pa3om,
cymeCTByeT JAEPEBO, KOTOPOE MUHHMH3UPYET B3BEILUEHHYIO J/IHHY NYTH U COACPXKUT IOI-
AepeBo \J.u) T!‘:‘:ﬁepi: MOXXHO JIErKO J0Ka3aTbhb, 4TO B3BElleHHaA.dJHH4 NYTH 11U,I10uHOI‘U
aepesa OyJeT MUHUMAJILHOM TOTA U TOJIBKO TOrJa, KOTAa 9TO AepeBo ¢ nogaepesom (10),
3aMeHeHHbIM Yy3som (9), obnagaer MUHUMAJBHON IJUHON NYyTH AJA BECOB W) + Ws,
W3, ..., Wm. (cM. yup. 9).

Bceaknit pa3, Korga B HOCTPOEHHUH OOBEIWHAIOTCS ABA BeCa, OHM DO Kpaiineil Me-
pe He MeHblIe BECOB, KOTOpbie OOLEAUHAINCh HA NPEeabIAyIIeM 3Tane, ecid Bce w; —
HEOTpHLIATE/bHbIE YHCTA. IDTO 3HAMHMT, YTO CYILIECTBYET IPEKPacHbIfl criocod nomcka
nepesa XaddMmMaHa OpH ycloBHH, UYTO BECA PACIIOIOXKEHBI B NMopsAjke HeybpiBanusa. To-
I‘r_fla TIO(‘THTO‘-IHO (‘n?rm'rh WRP OWPHP‘TH (VIHR uz= Kn'rnnb[x ﬁV*!P'T' f‘ﬂ'lPh}K_aTh H_CXOWHBTP

BeCa, a Apyraa — obneauHeHHble Beca. Ha KAa>K;10M 3Talle 3TOoit poueaypbl HAUMEHbIIH
HEUCN0Jb30BaHHbII BEC 6y,IIET HaXOAUTHLCA B HavaJsie OAHOH U3 ouepeaeil, NOSTOMY ero He
pHIeTcs WckaTek. B ynp. 13 noka3aHo, KaK peasii30BaTh 3Ty NMpoueaypy npH pabote ¢
OTPHUATEIbHBIMY BECaMHU.

Boobiue, CymecTByeT MHOrO AepeBbeB, KOTOpble MUHUMU3MpYOT  w;l;. Ecm B
OIMCAHHOM BBIIIIE AJITOPUTME NIPH OYepeHOM 00bLEAMHEHHH BECOB BCEra MCIOIb3Yercs
HCXOAHBIA, a He KOMOWHMPOBAHHBIN BeC, TO NMOJY4YEHHOE C IIOMOMILIO ITOr0 aJrOopuUTMa
AepeBo OyJer UMeTh HaMMeHblllee 3HAYEHHE BeMYMH max!; u Elj cpeaM Bcex jepe-
BbEB, KOTOpble MHHHMHM3UPYIOT »_ w;l;. Ecau Beca npMHMMAIOT NOJOXKUTETbHbIE 3HA-
YeHHd, ITO JepeBo TAKXKe MUHUMU3Upyer »_ w;f(l;) ansa ww0bot Boinyknoi Gyrkuun f
no Bcem TakuM nepesbnaM. [Cu. E. S. Schwartz, Tnfnrmatmn and Control 7 (1964), 37-44;

G. Markowsky, Acta Informatwa 16 (1981), 363 -370.)

Metoza Xacb(bmaﬂa MOXKHO 0600MNTE 415 t-apHbIX, & TAKIKE A GHHaprxx JEPEBLEB
{cm. ynp. 10). Eme oaHo Baknoe o6obmenne metosa XaddpmsHa paccMaTpHBaeTCA B
pasaene 6.2.2. O6cyxaenue Anuuel nyTH Oyaer NpoaoyikeHo B pasgenax 5.3.1, 5.4.9
u 6.3.
YNMPAXKHEHUA
1. [12] Cyuecrryror i xaxue-nubo Jpyrue 6unapHsie Jepesbsa ¢ 12 BHYTPEHHNMY Y3IAMHU U

Mnﬂnma.nbﬂofa JJIMHOM My TH, Kpome nosHoro 6unapuoro aepepa (5)7

2. [17] Hapucyiite cXeMy pacmmpeHHoOro 6UHapHOro JepeBa ¢ KOHLUEBBIMH Y3J1aMH, KOTOpble
comep:xar seca 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, uMerue MMHHMAJIbHYIO B3BEUIEHHYIO JJIHHY
OyTH.

3. [M24) PacurMpenHoe 6MHApHOe NEpPEBO C M BHEUIHMMHM Y3TaMH OMpEJENsieT MHOMXECTBO
JJIMH yTH Uy, l2, . .. | lm OT KOPHS K COOTBETCTBY IOIMM BHeMHUM y3iam. 11 #aoboporT, ecny JaHo
MHOecTBO 4yucen ly,lz,...,ln, Bcerna 14 MOXHO MOCTPOUThL pacuiipeHHoe ODuHapHOE aepeBo,
B KOTOPOM 3TH HOMepa SBJIAIOTCH NJIHHAMM IIYTH, PACIIONOXEHHBIMM B HEKOTOpPOM Hopsnake?
IMokaxkuTe, 4TO ITO BO3MOXKHO TOTJAA M TOILKO TOr/ia, KOraa Z;’;l 27l =1,



