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Aekumsa 3: OnepaLLMOHHMU
CTPYKTYpM 30 paboTa C
doMKCHUPAHA 3aneTas

Onepaunn yMHOXEHHNEe U AeAeHuUue.
YHUTAPHU onepaLuunu
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CbAbBPXAHKE
Onepauusi yMHOXeEHHUe

BAO30BA AOTMYECKA CTPYKTYPA HA YCTPOMCTBO 30
YMHOXEHME, OCHOBAHAO HO KOMOMHALIMOHEH CYMATOP

BA30BA AOTMYECKA CTPYKTYPA HA YCTPOMCTBO 30
YMHOXEHME, OCHOBOHAO HO HATPYMBALL, CYMATOP

Onepauus AeAeHue

YHUTAPHU onepauuu



OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe

MHOTOKpPATHO (K-KPATHO, KbAETO K € APYIUAT MHOXUTEA)
HATPYNBALLLO CE€ CYMA HA EAMHUA OT MHOXUTEAUTE,

LIKAMYECKM AATOPUTBM C NMPEABAPUTEAHO U3BECTEH OPOMU
NOBTOPEHMUS.

HeAOCTATLK — PA3AMYHO BPEMETPAEHE (3ABUCK OT BPO4
CbOMPAHUY, T. €. OT MOAYAQ HO EAMHUS OT
MHOXUTEAMTE).



OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe
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Y; CA ULMQPPHTE HO MOAYAQA HO MHOXHTEAA, 3AINMMCAH B N-

PA3PAAHA ABOMHHA MPEeXd KATO YNCAO CbC 3HAK B MNMPOAB
KOA.

X.y; - MOPA3PIAHM MOOM3BEAEHMS
B ABOMYHO BponHa cuctema X.1=X n X.0=0!

[ToOU3BEAEHNMETO NPU TO3M BUA HO MHOXMUTEAT MOXE ACHT
Ce MOAYYM YPE3 AOTMYECKO M3MECTBAHE HA. |
~ MHOXMMOTO HOASBO HA | PA3PAAGETTT
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OnepaLUoOHHU CTPYKTYPU

Onepauum BbpPXy YNCAA C PUKCUPAHA 3aneTas
Onepauusi yMHOXEHHUe
YMHOXEHNE C MACALLIMTE PA3PIAMN HAMPEA:
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YMHOXEHNEe CbC CTAPLLUNTE PA3PIAMN HAMPEA:
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OnepaLUoOHHU CTPYKTYPU

Onepauum BbpPXy YNCAA C PUKCUPAHA 3aneTas
Onepauus YMHOXeHHe e =
YMHOXEHME C MAGALLNTE PA3PAAN HAMPEA: xxxxxl,+
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CXxemMa 30 YMHOXEHME C HEMOABUXXHA MEXAUHHA CyMda
e CyMAaTOP C ABOMHA AbAXMHQ;

 N3MECTBALL, PETMCTBP HO MHOXMUMOTO C ABOMHAO

 N3MECTBALLL PEMMCTbP HA MHOXMUTEAS C_eAVHNYHO
_AbBAXKMHO., e
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe
YMHOXEHME C MAQALLUTE PA3PAAN HAMPEA: XXX KK
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Cxema 30 YMHOXEHNE C HEMOABUXKXHO MHOXKMMO
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ONTUMUIUMPAHA CXEMA 30 YMHOXEHUE-CTHEMOABUXHO
- - —MHOXWMO
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe
YMHOXEHME CBC CTAPLUUTE PA3PAAU HAMPEA:
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CXeMA 30 YMHOXEHME € HEMOABMXHA MEXAUHHA CYMa



OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe
YMHOXEHME CBC CTAPLUUTE PA3PAAU HAMPEA:
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Cxema 30 YMHOXEHNE C HEMOABMKHO MHOXKMMO

Ta3m cxema nNpPeAAara YAOOHoTo n obeAmHgIBaHE B OOLLLO
AOTMYECKA CTPYKTYPA C ONepaLmi AEAEHME.

OT BCUYKM OPTAHM3ALLMOHHM CXEMM HO QATOPUTMM 30
YMHOXEHME, PA3FAEATHN AO MOMEHTA, HAM-
MKOHOMMYHA CE OKO3BA TPETATA — ONTUMMU3UPAHT
CXeMQ 30 YMHOXXEHHNEe C HEMOABUXHO MHOXUMO) STO
30LLO T8 HOMMPA HOM-LLUMPOKO MNPOKTAYECKO ‘
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe

[ToOM3BEAEHNETO € YUCAO, KOETO MMA ABOUHA ABAXKMHA U
KOrato onepaums YMHOXEHME Cce PEAAM3MPA B
CbOTBETCTBME C M3DPAHATA OPrAHM3ALMOHHA CXEMQ,
NPenbABAOHE HEe € Bb3MOXHO AQ HAOCTbLMM.

TOBO O3HAYABA, Y€ MPOM3IBEAEHMETO € NPEACTABMMO
YUCAO U MPEMBABOHETO € NPUHLMUMHO HEBB3MOXKHO.
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe
PeXxuum HO @ AMHUYHA ABAKMHQA HQ MOOM3BEAEHMETO

OnepaHamte X 1 Y, KOKTO 1 PE3YATATHLT Z, CE€ Bb3NPUEMAT
KATO YUCAQ, NOBUMpALLM Ce B N-OUTOBM PETUCTPM.

Pe>kuim HO ABOMHA ABAXKMHA HO MPOOU3BEAEHMETO
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe

B peXXrm HO EAMHMYHAO ABAXKMHA, MPU YMHOXEHME HA YNCAQ
C AICHO OUMKCHMPAHA 3AMETAsd € Bb3AMOXHO AQ HOCTbIMM
nNnpPenbABAHE, OKO CTAPLLATA MOAOBMHA HO
NPOOM3BEAEHMETO € PA3AMYHA OT HYAQ.

[P YMHOXEHME HA YUCAQ C A9BO OMKCHMPAHA 3ANeTad
MOAOXEHMETO € MO-OAAronpPUATHO, TbM KATO Bb3MOXXHATA
30 U3XBBPAIHE MOAOBMHA OT MPOM3BEAEHMETO €
MAQALLIAQTA, T.€. BbB BCUYKM CAYHOM KPAUHUAT PE3YATAT,
Bb3MPUEMAH KATO NMPOM3BEAEHME, CAEABO AQ BKAKOYBA
CTAPLLUATA NMOAOBMHA OT PE3YATATA.
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauusi yMHOXEHHUe

[lpOoM3BEAEHUNE C EAMHUYHA ABAXKMHO MOXE AQ CE
QPOPMUPA YPE3 3AKPBIAIHE AO CTAPLLMTE N PA3PIAQ, MPU
3AQMNA3BAHE HA 3AAOBOAUTEAHA TOYHOCT, KOETO HE €
Bb3MOXXHO MPU YUCAA C AACHO COUKCUPAHA 3AMeTad.

B peXXmm HO ABOMHA AbAXMHC KAKTO MPM ASCHO, TOKA 1 NPU
ASIBO OUKCUPAHA 3aNeTas MPOm3BEAEHMETO €
NPEACTABMMO, HO TO CAEABO AQ CE AEKACPUMPA KATO

YUCAO, MOEACTABEHO B APYI AOOPMAT, PA3ZAMYEH OT TO3M
HO MHOXUTEAUTE.
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OnepaLUoOHHU CTPYKTYPU

Onepauum BbpXy YMCAQ ¢ OUKCUPAHA 3aneTas
Onepauusi yMHOXEHHUe

ABbAXKMHA HAO PA3PIAHATA MPEXA - N[b].

ABOMHAO ABAXMHA - 2.Nn[D].

MOAYABT HO MPOU3BEAEHMETO MMA ABAXKMHA PABHA HA
CYMATA OT ABAXMHUTE HA LMAOPOBUTE YACTHU HA
CbMHOXMTEAUTE, T.€. (N-1)+(N-1)=2.(n-1)[b].

Korarto 1031 MOAYA C€ PA3MNOAOXM B ABOMHUA GOOPMAT,
OCTOBAT CBOOOAHM ABA PA3PIAA, EAMHUAT OT KOUTO €
NPEeAHA3HAYEH 30 3HAKA HA MPOM3BEAEHMETO.

*|\0zzzz . ZZ|ZZZZ7 ... ZZ7Z7F
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3HAK £ = 3Hak X S 3Hak Y
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OnepaLUoOHHU CTPYKTYPU

Onepauuu BbpXy YUCAA € chMKCUpaHa sanetas. Onepauus yMHOXEHue

Ba3oBa AorM4ecka CTPYKTYPA HQ YCTPOMCTBO 3d YMHOXEHME,

OCHOBOHAO HO KOMBUHALMNOHEH CymaTop
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OnepAauUoHHU CTPYKTYp#H

Onepauunn BbpXy YMCAQ C
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OnepaLmMOHHU CTPYKTYpPH
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OnepAauUoHHU CTPYKTYpH

Onepauuu BbpXy w A
| [
?;‘:;:";pﬂql-lq n*lE P R na PRl - P’-I'""" Oles’
Onepau.ml . FCHE o L L'ch E Pma I;J;T?
YMHOXeHHe " I
BasoBa Aormyecka o pen T +_,
CTPYKTYPA HO s vci7 RE
YCTPOMCTBO 30 ves - .
YMHOXEHWE HA —
HANCAO B MNPAB KOA 5 EQ
no MmeTo0AQ C T;s Tﬁp. e
MAGALLINTE T ry T l—— (Priin] YC 29
paspsaAu HanNnpeaA yora T RE— T I;—o:.fcm
MO CXeMAaTa C e L
HernoABMUXHO Y1 1 Privie = LW, VOB 1T =1 [+ AkM), YC1B : Pvit =0,
MHOXMMO 1 C VC3 ¢ Pkin(e1] =0, FATI LS Y1 P = g,
Y4 1 AKM = (AKM)+HPridu), VG111 AKM[n-1]:= (TS|=S,  ¥C19: TS =0,
HATPYynNBALL, YCE : AKM = (AKM)+not(Pru),  YC12: AKM = MII(AKM), Y021 : Bpll = constin-1],
—_cymaTop v o, P S S

YC20 1 TS = (Pivin[n-1]) @ (Prdir [n-1]),
YC13 1 Priir” [n-2<0] = ( Priir [n-1+1]), Y131 Priie" [n-1]:= ( AKM[O] ),



OnepAauUoHHU CTPYKTYpH
Onepauuu BbpXy

YHUCAQ C
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OnepaLUoOHHU CTPYKTYPU

Onepauunm BbpXy YMCAA ¢ cdOMKCUPAHA 3aneTas
YMHOXEHUE HA YUCAQ, MPEACTABEHU B AOMBAHUTEAEH KOA

R ke

ABE rPynm CrnopeA 3HAKA HO MHOXMTEAS:

- B mabpBa rpyna ca CAYyHOUTE, KOTATO MHOXUTEAAT € NOAOXKUTEAEH,
T..Y>0

BCUYKM NOPA3PIAHU MPOM3BEAEHMA CE UIYMCAIBAT MPABMAHO. BCHYKM
MEXAMHHU CYMU CE HATPYMNBAT ChLLLO MPABUAHO. [1pOM3BEAEHUNETO CE
MOAYYOBA MO €CTECTBEH MNbT B AOMBAHUTEAEH KOA.

2]



OnepaLUoOHHU CTPYKTYPU

Onepauunm BbpXy YMCAA ¢ cdOMKCUPAHA 3aneTas

R ke

- BTopaTa rpyna CbAbPXA BCUYKU CAYHOU, B KOMTO MHOXUTEAAT €
oTpuuaTeAeH, T.e. Y<0.

Lindopute HO MHOXMTEAS HE CbOTBETCTBAT HA TE3M B HETOBMS MOAYA — TOM
€ NPEACTOBEH B AOMbAHUTEAEH KOA.

[TOMAQTrAMKM CbLLMA QATOPUTBM 30 YMHOXEHME, MOAYHOBAME MO
CbLLLECTBO NCEBAONPOUIBEAEHMETO HO MHOXMMOTO C OHOBQA, KOETO
CTOM B LMAOPOBATA YOCT HO MHOXXMUTEAS.
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OnepaLUoOHHU CTPYKTYPU

Onepauuu BbpXy YMCAA C PUKCUPAHA 3aneTas
YMHOXEHUE HAO YUCAQ, NPEACTABEHU B AOMBAHUTEAEH KOA,
AKO MHOXUTEAAT Y € MPEACTABEH B AOMbAHUTEAEH KOA, TO: Y, =2"- | Y|

YMHOXEHMETO C HETO CE M3BBLPLLBA CAMO C LMdopuTe OT UMAOPOBATA
MY 4OCT - 6utoBe [N-2.0], KbAETO CE€ HOMUPA YUCAOTO 2N - | Y.

TOBA YUCAO € MOAYYEHO OT CTOMHOCTTA HO KOAQ 4PE3 MPEMAXBAHE HA
TETAOTO HA 3HOKOBMS PA3PSA, T.E.

[En _ M] _ 2n—*l _ [En—“l . 2n—*l _ M]_ 2n—*l _ 2n—*l ~Iv].

ToraBa CTOMHOCTTA HO NMCEBAOMPOM3BEAEHNETO MOXE AQ ObaE
30MMCAHA TAKA:

7 - }{.[E””—WD = %2

= ~1 = 1
CAeA OHOAM3 3anmMcBaMe: Z = X.2"'+Z 1 e, Z=7-%2""

TO3M M3PA3 U3PA3IBA HOYMHA, MO KOMTO MOXKE AQ CE MOAYYU UCTHKIHEKOTO

NPOU3BEAEHME, AKO BEYE € MOAYYEHO MCEBAOMNPOMIBEAEHUETO. TA3M
NOCAEAHO OMNEePALMS M3BAXKACHE CE-HAPMHO KOPEKLMA.

Ol

L0000,
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

Onepauma aAeaeHne L=X/Y e Npon3BOAHA OT onepaLms
M3BAKAQHE.

HYACTHOTO Cée TbPCUM KATO YUCAO, KOETO MOKA3BA KOAKO MbTH
AEAUTEAIT CE ChABPXKA B ACAMMOTO (30 YMCAQ C AP3).

Onepaumata € U3aMbAHUMA, OKO € U3MbAHEHO
CbOTHOLLIEHMETO:
%] = ]

AKO CbOTHOLLUEHMETO HE € M3MbAHEHO, ONEPALMITA €
HeU3NbAHUMA, O PE3YATATBLT € HYAQ (Z = 0).
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAAQ ¢ PUKCUPAHA 3aneTas

Onepauus AeAeHue

AKO AEAUTEAAT € PABEH HA HYAQ, OMNEPALIMATA € HE CAMO
Hen3NMbAHUMA, HO U HeAePUHUPAHA. PE3YATATLT CE
CUTHOAM3MPA YPE3 YCTAHOBIABAHE HA MPM3HAKA 30
NPenbABOHE V = 1.

Onepaumsg AEAEHUE MOXE AQ ObAE HEOMNpPeAeAeHAq,
HeU3NbAHUMA, TOYHA UAUM HETOYHA U B ODLLIMS CAYHOM
YACTHOTO € PeAUAHO YUCAO (T.€. YACAO C UJAA U APODOHAO

4aCT).
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

MeXAY OMEPAHAMUTE U PEIYATATUTE CbLLLECTBYBA CAEAHATA
30BMCUMMOCT:

K=Y Z+F,
R, € OCTATBKBLT OT AEAEHUETO U € LISAO YUCAO. L (PEIYATATHT)
€ CbLLLO LISAO YUCAO.

Pasraexxaame pesyATaTa (M OCTATbKA) KATO YYUCAO OT ChLLLMS
TMM, KOKbBTO € TUMMBLT HAO ONEPAHAMTE ( B CAYHAS — LLEAU
YUCAQ) 1M TOBOPMM 30 LLEAOYUCAEHO AEAEHUE,
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

KOKTO 30 onepaums YMHOXEHME, TOKA 1 30 onepaums
AEAEHUE, CE TbPCAT AATOPUTMM 30 PEAAMIALMUSA, KOUTO

rapaHTUPAT NPEeABAPUTEAHO HEMHOTO BpeMeTpdaeHe.

3A TEXHUA CMHTE3 CAEABA AQ ObLAQT B3ETU MOA BHUMAHME
BCUYKM XAPAKTEPMCTUKM HA YUCAATA, HA MbPBO MACTO
TPA0BA AQ ObAE OTHETEH QOAKTHLT, HE€ YUCAATA CA
NPEACTOBEHM B MO3MLIMOHHA BPOMHA CMCTEMA, A HA
BTOPO MACTO - Y€ Té CA B ABOMYHA DPOUNHA CUCTEMAQ.
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

AKO AEAMMOTO € MOAMHOM OT K-Th DEA - F'}EH' , AEAUTENIT €
CbLLLO MOAMHOM, HO OT |-T1 pea - R, 10 4QCTHOTO €
NOAMHOM OT peA (k-l), T.e. yacTtHoTO MMma (k-I+1) HO
OpPOM HEM3BECTHU LMAOPU B LIAAATA CH YACT.

KATO Cce MMA NPEABUA, 4HE€ MOAYAUTE 1M HO ABATA
onepaHAd X 1 Y CA 3AnNMCAHM B MOAE C KOHCTAHTHAC
ABAXKMHA (N PA3PIAA — PAPIAHATA MPEXKA € C AICHO

doUKCHMPAHA 3arneTas), TO Ype3 eAHA AIBA

HOPMAAM3ALMA HO ONEPAHAMTE TA3U BEAMHMHA MOXKE

AQ ObAE OMPEAEAEHAQ.

-2

-2

M2 ¢ Wy o« 29 el
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue
Torasa:
Ly — Lx = (k=)

Lx, Ly — OpOM HA M3MECTBAHMATA HO AEAUMMOTO U AEAUTEAS
CbOTBETHO.

bpoaT HO HEU3BECTHUTE LMADPUM HA YHACTHOTO €

N=k-I+1=Ly—-Lx+1
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

AEAEHNETO HA ABA MOAMHOMA CE AEPOUNHNPA
MATEMATNHECKM EAHO3HAOYHO MO CACAHMA HOYNH.

F':[]{:' _ KH.EH + xl-:—1'2k_1 R
| -1
ng R T N
k-] k-1-1 0 R
= k[ 7, 2 +17,_ 2 + oo+ Il ], + };ﬁ;
LANa Y4acT ¥

— —
npofHa JacT

[TOCA€AOBATEAHOCTTA OT ABOUYHU LLMAPPU {Z, . Z¢ 1.1/ ...
Zo} (KOECADULMEHTM HO MOAMHOMA HA UAAQTA HYOCT HO
4YOCTHOTO) MPEACTABASIBAT HEM3BECTHUTE LLUADPMHA
4OCTHOTO. i ‘




OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAAQ € PUKCHUPAHA 3aneTas
Onepauus AeAeHue
N30 ABHABAMKM PEAC HO MOAMHOMA HO AEAMTEAL AO TO3M
HO AEAMMOTO, CE MOAYYABA:

R 0 1 —ik=I)
W = I, 12+ [EH_ME + o+ Il J + [
e

Z,_|. € HON-CTAPLLATA LMAOPA HA TbPCEHOTO YACTHO
][1 Cae Ry20 R, - MbPBATA PA3AUKO MEXKAY
i =
k-1

AEANMOTO N HOPMAAMINPAHNA
0, ako H,I < [
AEANTEA.

31



OnepaLUoOHHU CTPYKTYPU

Onepauunmn BbpXy YMCAA ¢ PUKCUPAHA 3aneTas
Onepauus AeAeHune

30 oNpeAeAiHe HO CAEABALLIATA UMAPPA Z,,; B HOCTHOTO €
HEOBXOAMMO AQ CE Bb3CTAHOBU HOPMAAUIUPAHUAT BUA,
HA PA3AMKATA CMPSIMO HOPMAAMUUPAHUT AEAUTEA.

CA€A Bb3CTOHOBIBOHE HO CbBMECTHUA HOPMAAM3IMPOAH BUA
HO ABATA MOAMHOMQA, TE€ CE MOAAArAT OTHOBO HO AEAEHME,
KOETO Ce PEAAUIMPA OTHOBO MO CbLLUMA HAYMH, T.€. MO
OMpPeEAEAEHME. PE3YATATHLT, B CMUCHAA HA LLEAOYMCAEHOTO
AEAEHME,

T LT o oL e
o ol e e A v 0 J

W LAna YacT opofHa YacT

Ry

e UudppaTta Zk—|-1 u HoBaTa pa3nuka

L0D00,
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

[TooueAMPanKM MO TO3M HAYMH (C M3PABHABAHE HA PEAC
HO ABOUYHUTE MOAMHOMM M AEAEUKM TW MO
OMPEAEAEHUNE), MOTAT AQ ObLAAT OMNPEAEAEHM
NOCAEAOBATEAHO BCUYKM OCTAHAAU MAQALLIM LMTOPU
HQ YOCTHOTO.

[TOOABAXKMTEAHOCTTA HA OATOPUTBMAO HE 3ABUCHU OT
MOAYAMTE HA OMNEPAHAUTE - TOM MMA TOAKOBA CTHIKMU,
KOAKOTO CA HEM3BECTHUTE LLUDPU HA HACTHOTO. N TbM
KATO T€ HE MOraTt AQ ObAQT NoBeye ot (n-1), TO

MOAOKCUMAAHMAT OPOM TOKTOBE HAMA AQ HOAXBBPOASA TOBA

HACAO.
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAAQ € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

30 peAAM3MNPAHE HO oNepaUmd AEAEHME € HEODXOAMMO
YCTPOMCTBO, B KOETO AQ CE U3MbAHIBAT ONepaLmm
cbOUpaHe, USBAOXKACGHE U U3MEeCTBAHE.

Bb3MOXHM CAO ABE CXEMMU 30 OPraHM3ALMA.

e C HEMOABMXKEH AEAUTEA U MIMECTBALLL CE€ HAOAIBO
4YOCTMYEH OCTATHK;

e C HEMOABUMXEH YOCTMYEH OCTATHK U M3MECTBALLL CEe
HOAICHO AEAUTEA.
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OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

HacTHO

1 < 7 "M menumo OcTaTwE
. T em
t +/
n-1 1I|r ]
HenuTen

OPraHM3aLMOHHA CXEMA 30 AEAEHME C HEMOABMXEH
AEAUTEA



OnepaLUoOHHU CTPYKTYPU

Onepauunn BbpXy YMCAA € PUKCHUPAHA 3aneTas
Onepauus AeAeHue

HacTHO

-l {z— y 4 Jenumo (OcTaT k)
i CM 0| n- 0
f wi f w
n-1 v a |'|-“I::\.r a
HenuTen

OPraHM3aLMOHHA CXEMA 30 AEAEHME C HEMOABMXEH
4YOCTMYEH OCTATHK
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OnepauUoOHHU CTPYKTYPU

Onepa LLNA AGACHUE - bLa30Ba AOTHMYECKO CTRYKTYPA HA YCTPOMCTBO 30

AEAEHNE HA HNCAJ, TPEACTABEHU B MNMPAB KOA, MO CXEMATA C HEMOABMXKEH ASAUTEA

wa YC1:Prir:=0,
f f YCO2 o PrOr:=WwA,
Al . el YC3 @ Prir = (Pre),
' I ' | ' Y4 : Byd Pro=0,
n . o| ¥C1E : Pr. CM yC1s YA Byd Pro= (Pror),
' £ 4 il 210 YCE 1 Byd Pr-= not(Prin),
e Y ? Yo YT Prd =0,
ﬂ verr l YCE: TN = 1 (+1CM),
. \0 Y2149 YCO o Prd o= WA,
| YO0 : PRy = (Prom),
| 0 ycm MM e YC11: TN = (PrplC,
{ Yo 4 . YC12 0 Prilp=CdMp,
' YC13:TN =0,
¥C15 Y014 1 Pri' =10,
K Y181 PrEt= (Prz"),
, , YC16 : Prit =10,
n-1; Pr. X °1*"  Byb.er. O YC17 1 Priv[n-1+1]:= (PrZ [n-2-0]),
ry c4 YC18 1 PrCM =0,
'_fma +—' YC19 : PrCM = CM,
EQ r.f-::? YC20 1 PreMr[n-1+1] = CM[n-2+0],
T ¥C22 YC21 1 PrZ"[0] = notCM[n-1],
B o +1 : Pr. A1 Y220 Bpl = (Bply+1,
Pl e ¥C10 ved ¥(23 1 Bpl = (Bpll-1,
Y23 ¥e2r d L. Y24 1 Bpll =0,
yeos 1 yC3 ¥C25 1 PrZ"[n-1]:= (TS)I=5
¥ca Yeo YC26 : Pri[n-1] =0,
YC27 @ Prir[n-1] =0,
w A YC28: TS =0,
5
T A K T s YC29 1 TS = 3nakZ=(Pr{[n- 1) ®(PrOr[n-1]),
Y030 : TB =0,
TS TK Y311 TE = CM[n-1],
== T =1 f—— (PrXnA]) T T M YCI2 1 TH:=0,
—— Pr.0fr-11 Y33 TE =1 ,
YCIE ¥C3IZ 0 OWCE w:a:u 0000
¥C 29 Y3 i /.’
T,
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OnepaLUoOHHU CTPYKTYPU

YHUTAPHU onepauuu
CbOupaHe u n3BaXxaaHe c eaAnHMLA: "YBeAandn", "Hamaan"
[=X+1, [=X-1.
e HOM-4eCTO TE3M ONEPALIMM CE MIMbAHABAT BbPXY PE3YATAT
OT NPEAXOAHO AENCTBUNE
L=71+1, [1=171-1,
M CAYXKAT 30 OPTAOHM3MPAHE HA BpPOoUM.

* [IpU M3NbAHEHME HA TO3U BUA ONePALMM CE OOPMUPAT U
B PETMCTLPA HA NPUM3HALUMTE CE OUMKCHMPAT BCUHKU
NPU3HALM HO PE3YATATA, € UIKAIOYEHUEe HA Tpurepa 3d
npeHoc C, KOUTO OCTABA HEMPOMEHEH.
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OnepaLUoOHHU CTPYKTYPU

YHUTAPHU onepauum
* APUTMETHUYECKO AOMbAHEHMUE

[10 CbLLLECTBO TOBA € onepaumd, Npm KOITO ONEPAHADBT
CMEH$ 3HAKA CK, A LMAOPOBATA MY HOCT CE MHBEPTMPA U
YBEAMYOBA C EAMHMLLA, T.€. T9 Ce NPeobpa3yBa Mo
MPOABUAOTO 30 MOAYYOBOHE HAO AOMbAHUTEAEH KOA. B
YCTPOMCTBOTO 30 CbOMPAHE TA3M onepauma Ce U3MNbAHIBA
KATO ONepALLMI M3BAXKAOHE:

X=0-X,
B PE3IYATAT HO KOETO AOPMATLT HO PE3ZYATATA HE CE

YABAXKCBQ, A MPU3HALMTE MY CE€ DOPMMPAT KAKTO NPU
onepaums M3BAKAOHE.
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