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Aekuunsa 6: OnepAaLuMOHHMU
CTPYKTYPU 30 ABOMHHO-AECETUYHU
U CNeLUaAHn onepaumm
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CbAbBPXAHKE
ABOM‘-IHO-AGCGTM‘-IHCI APUTMEeTUKA
MAaLWwuHHU KOAOBE HO ABOUYHO-AECEeTUYHU YUCAQ

Aorm4yecka CTpyKTypa Ha YCTPOMCTBA 30 paboTa ¢
ABOUYHO-AECEeTUYHU YUCAQ

Onepauunun 3a npeodpasyBaHe HAO OpPOMHATA CUCTEMA
Onepauuu 3a npeodpasyBaHe Ha POPMATA HA YUCAATA



OnepAaunoHHU CTPYKTYpH 3a 2-10 apuTMeTUka

ABOUYHO-AECEeTUYHA apuTmeTuka

30 ueAmTe Ha obpaboTtkara 2/10-Te YMCAQ HOM-YECTO CE
NOEACTABAT B MPAB KOA, B MAKETMPAH dOOPMAT.

N3MNbAHEHMETO HA orepaummTe M3IBA>XKAAHE N ACAEHNE
N3INCKBAT NMNPMAAraHe HaA O6pC|TeH N AOTMMTbAHUTEAEH KOA.



OnepAaunoHHU CTPYKTYpH 3a 2-10 apuTMeTUka

Onepaunmn cboOMpaHe n UBAXAAQHE

e YCcTpOMCTBO 30 CbOUPAHE U U3BAXKAOHE HO A€CETUYHMU
YUCAQ NPEACTABEHM B KoA “8421”

OOLLL AATOPUTBM 3a CbOMpPaAHE (M3BAXKAAHE) HA 2-10 YMCAQ CbC
3HAK (Z=X+Y), NPEeACTABEHM B MPAB KOA.!

1. [NpeAcCTaBdHE HA ONEPAHAMTE B AOMBbAHUTEAEH KOA.

2. NU3nbAHEHME HO ONEPALMIATA M ADOPMUMPAHE HA NMPU3HALMTE HA
PE3YATATA.
3. [MpoBepKa 3a NPEMNbABAHE.

4. AKO PE3YATATLT € BEPEH, TOM Ce Npeobpa3yBa M MPEACTABS B
MPAB KOA.



OnepaunoHHu CTPYKTYpHu 3a 2-10 apuTtmeTHKa
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OnepAaunoHHU CTPYKTYpH 3a 2-10 apuTMeTUka

PAKTNYECKOTO CbOUpPaHe HA ABE 2/10-4HM YUNCAQ B ABOMHHOTO
AAY HO KOHBEHLMOHOAEH MPOLLECOP CE MNOCTUTA YPE3
MALUMHHA NPOrpama o1 ABE MALLUMHHM KOMAHAM — EAHAO 30
ABOMYHO CbOMpPAHE M BTOPA 3a 2/10-4HO KOpEeKLLMS.

30 OCbLLLECTBABAHE HA 2/10-4HATA KOPEKLIMA CE M3MOA3YBAT
QOBTOMATUYHO DOPMUMPAHU 1 3ANAMETEHU MNPU MbPBOTO
ABOUYHO CbOMPAHE MPM3HALM MAM NOPA3PAAHU (TETPAAHM)
KOpEeKUMM.

TA3u BTOPA NO PEA ONMepaALMI CE OCUTYPIBA CbC CMELUMAAHA
MAOLLIMHHO KOMOHAQ U Ce HOpPMYa “ABOUYHO-AECETUYHA
Kopekuus”.

TaKa Npuv MbPBOTO ABOMYHO ChOMPAHE Cce DOPMUPAT ABO
DE3YATATA — MEXAMHHA ABOMYHA CYMA M MOPA3PsAHA 2/10-
YHO KOpeKLMs. BTOpOTO ABOMYHO CbOMPAHE B ChLLIMA o~
CYMATOP C€ M3BbPLLIBO MEXAY TE3M ABE YUCAD. _—all |



OnepAaunoHHU CTPYKTYpH 3a 2-10 apuTMeTUka

e [TOPA3PAAHATA KOPEKLIMA 3ABMCU OT 2/10-4HMS KOA.

v' AKO TO3M KOA € “8421", TeTPAAHATA KOpEKLMSI €
YUCAOTO +6. TO ce AODABA KbM OHE3M PA3PIAM, KOUTO
CAEA MbPBOTO ABOMYHO CHOMPAHE CA TEHEPUPAAM
TETODAAEH NMPEHOC MAM KOTO TETPAAHO CYMA
NPEACTABAABAT “300paHEHA"” KOMOMHALLMS.

v' B CAy4OM He KOADBT € “8421+3", TeTPAAHATA KOpEKLMS €
30ABAXKUTEAHA 30 BCEKM OTAEAEH PA3PSAA U T3 30BUCH OT
TOBQ, AOAU CbOTBETHUAT PA3PAA € TEHEPUPAA TETPAAEH
NPEHOC. AKO € TEHEPUPAA, KOPEKLIMATA € YACAOTO +3,
QKO HE — YMCAOTO +13.

e B npouecopun, 06padboTtBALLM ABYLUMdopEHM 2/10-4H1
YMCAQ, ABATA TETPDOAAHM MPEHOCA OOMKHOBEHO CE

DOUKCUPAT B PETMCTBPA HA MPU3HALMTE, CbOTBETHO B

6uT C OT CTOPLLATA TETPOAAQ, A B OMiH= OT MAGALLIATO
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Aorn4yecku onepauumu

e HAM-4eCTO PEAAMIMPAHUTE AOTUYECKM ONnepaLMmM CA:
v "Aormyecko crbupaHe", (AM3+O|—|K|_LM51 AW, OR);
v "Aormyecko yMHoXXeHmne", (KoHtoHKuMa, 1, AND);
v "Aormyecka mHeepcus”, (HE, NOT);

v "Aormyecka HepaBHO3HAYHOCT", (Cyma no mod?2,
N3katouBaLLLO MAN, XOR).

e AOTMYECKUTE ONEPALIMU CE PEAAMIMNPAT CAMO BbPXY
OCHOBHMA JOOPMAT HA PA3PIAHATA MPEXA.

e Tb KOTO TE€ CA OMPEAEAEHM CAMO BbPXY AOTMYECKUTE
KOHCTQAHTU, B MHOTOPA3PAAHUTE NPOLLECOPU
M3MbAHEHUETO MM € MOPA3PIAHO. B TO3M CMUCHA,
CbABPXXAHMETO HA YYACTBYBALLIMTE B OMEPALMATA
PEMCTPM CE MHTEPMNPETUPA KAOTO ABOMYHAO KON\6I/LHOLLI/I$I
HEMPUTEXXABALLLA KOAMYECTBEHO 3HAYEHME:S
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Aorn4yecku onepauumu

Onepaumm "CpaBHeHne".

CpOBHEHMETO € AEMCTBUE, C MOMOLLITA HO KOETO
AATOPUTMUTE "CE OPUEHTUPAT B XOAQ HO OOPABOTKATA
HQ AQHHUTE.

Ha CPdAdBHEHME CE NOAAAIAT KAKTO YANCAOBKM, TAKA M
HEYNCAOBUN AAHHMN.

Onepaumara "CpaBHEHME" MMA 3A LLEA AQ POPMMPA

NPU3HALUTE HA PE3YATATA, BE3 AQ O OUKCHPA U BE3 AC
NPOMEHS ONEPAHAMTE.

CpOBHEHMETO € AKT HA MPOBEPKA HO OTHOLLIEHME HA MbPBMS
ONEePAHA CMPSIMO BTOPUS:

X>Y, X>+ Y, X<Y; X<=Y; X=Y
CPABHEHMETO CE M3BbPLLBA MO OTHOLLUEHME HA HYAQT@ T
(X-Y) & O - ‘
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Aorn4yecku onepauumu

Onepaumm "CpaBHeHne".

[pm onepaums CPABHEHME CE M3BbPLLBA M3BAXKAOHE HA
BTOPMS OMEPAHA OT MbPBMS, BE3 A0 CEe JOUMKCHPO
PA3AMKATA.

PUKCHUPAT CE€ CAMO HeUHUTE npmsHaum C, Z, S, P m Ap. B
PEMMCTbPA HA MPU3HALUMTE HA PEIYATATA.

11



Aorn4yecku onepauumu
Onepaumm ot TN "MamectsaHe".
v "Aorm4ecko mMsmecTBaHe" ;
v "APDUTMETHUYECKO U3MECTBAHE" ;
v "Unkanyecko mamecteaHe" (Poraums) .

e CropeA Nocokata, M3MECTBAHUATA CA HOAABO MAM
HOASCHO.

e Onepauumre ot TN M3MECTBAOHE CA EAHOMECTHMU, T. €.
ONEPAHADBLT € EAUH.
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Aorn4yecku onepauumu

Onepaumm ot TN "MamectsaHe".
v "AOrmM4eCckKo M3IMECTBAHE"
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Aorn4yecku onepauumu

Onepaumm ot TN "MamectsaHe".
v APUTMETUYECKO M3MECTBAHE
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Aorn4yecku onepauumu

Onepaumm ot TN "MamectsaHe".

v UMKAMYECKO M3MECTBAHE (poTaLims)
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Onepauuu 3a npeodbpasyBaHe HO OpoUHUTE CUCTEMMU

NMpeobpasyBaHe HA YucAa ¢ AP3 oT AeceTUYHA B ABOUYHA
6pouHa cuctema

X = d,dd-d,

}{ﬂm—d 10 +0,. 10 +|:1 10 +d1’|I:I +d, 10"

Mo cxemaTa Ha XopHep:

gy = WD+, 10+ 6,010+ d,) 10+ 0,)10 + g,
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Onepauuu 3a npeodbpasyBaHe HO OpoUHUTE CUCTEMMU

NMpeobpasyBaHe HA YucAa ¢ AP3 oT AeceTUYHA B ABOUYHA
6pouHa cuctema

AATOPUTBMBT 30 TOBA MPEOOPA3YBAHE € LIMKAMYECKM -
NOBTOPEHMATA LLLE ObAAT TOAKOBA, KOAKOTO CA LMAppUTE
HQO M3XOAHOTO AECETUYHO YMCAO.

B NpOMEHAMBATA S CE€ HATPYMBA CTOMHOCTTA HA ThPCEHMS
EKBMBAAEHT KATO ABOMYHA CYMOQ. =
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Onepauuu 3a npeodbpasyBaHe HO OpoUHUTE CUCTEMMU

NMpeobpasyBaHe HA YucAa ¢ AP3 oT AeceTUYHA B ABOUYHA
6pouHa cuctema
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Onepauuu 3a npeodbpasyBaHe HO OpoUHUTE CUCTEMMU

NMpeobpasyBaHe HA YucAa ¢ AP3 oT AeceTUYHA B ABOUYHA
6pouHa cuctema

e 30 AQ MOXE AQ ObAE MOAYYEH ABOUYHUAT EKBUBAAEHT HO
BCAKO M-PA3PIAHO AECETUYHO YUCAO, CAEABA ABAXKMHATA
HO ABOMYHUTE Bb3AM (OKYMYAQATOP M By EPEH PEMCTBHP)
AQ ObAE AOCTATHYHA, B MPOTMBEH CAYHOM LLLE CE MOAYYM
NOENbABAHE B ABOMYHOTO MOAE.

e ABOMYHATA ABAXKMHA OT N OUTA LLLE ObAE:
n = log,(107)=m.log,10 T.e. n = m.(3,3222591)

 AbAXMHATA HO ABOMYHOTO MOAE OT N BuTa, € 3,3222591
NbTU NO-TOAIMA OT ABAXMHATA M HO AECETUYHOTO MNMOAE, T.
€. EAMH AECETHMYEH PA3PAA € EKBUBAAEHTEH HA 3, 3222591
ABOMYHM PA3PIAQ. g

e 19 AeCeTUYHM PA3PIAA CA EKBMBAAEHTHU HE64 ABOUYHM,
T KATO 19.(3,3222591) = b4-{blr
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Onepauuu 3a npeodbpasyBaHe HO OpoUHUTE CUCTEMMU

e [IpeobpasyBaHe HA YUCAA € AP3 OT AecCeTH4YHa B
ABOMYHA BpoUHA cucrtema

P
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¥C1: BypPr:=CM, YC2: Pr¥ :=NHUN1(PrY), ¥C3: BplY:=n.
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NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

PA3paAHO MPEXA C AbAXMHA n[D]
[1OPAABKBT CE€ OMPEAEAT MO POPMYAATA
p=(n-1)-L,
L - Bp0oaT HO M3MECTBAHMATA HA YUCAOTO B PA3PIAHATA
MPEXA MPU HETOBATA A9BA HOPMOAUIALLUS.

Y1CAOTO L € YUCAO CbC 3HAK, TbM KATO U3IMECTBAHMATA CO
Bb3MOXXHM B MOCOKA KAKTO HOASBO, TOKA M HOASCHO.
CAY4HOST C U3BMECTBAHE HOASICHO CE€ OTHACS EAMHCTBEHO
30 HOM-MAAKOTO YUCAO, MPEACTABMMO B AOMbAHUTEAEH
KOA B PA3PIAHATA MPEXA C OUKCUPAHA 3AMeTas.

2]



NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

N3BECTHO €, Ye:

BCSKO YUCAO C OUKCUPAHA 3aneTas € MpeACTABUMMO BbB
doopMa C MAGBALLLA 3AMETAs.

BCAKO YUCAO C PUKCUPAHA 3AMETAS, YAMTO MOAYA MMO
ABAXMHQA MO-MAAKQO OT ABAXMHQATA HA MOAETO,
ONPEAEAEHO 30 MAHTMCATA, CE MPEACTABS TOYHO.

BCAKO YUCAO C PUKCUPAHA 3AMETAS, YAMTO MOAYA MMO
ABAXMHA MO-TOAIMA OT ABAXMHOTA HO MOAETO,
OMNPEAEAEHO 30 MOHTUCATA, CE MPEACTABS HETOYHO.
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NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

AATOPUTBMDBT HO TOBA NPEO0BPA3YBAHE M3MCKBA M3XOAHOTO
YUCAO AQ ObAE MPEACTOBEHO B MPAB KOA.

3HOYEeLLATA YAOCT HAO YUCAOTO, HOMMPALLLA CE B PA3PIAHATA
MPEXA, CAEABA AQ CE MNPEBBPHE B HOPMAAUIUPAHA
MOHTUCA. 30 LLEATA LIAAOTO YUCAO TPAOBA AQ CE
HOPMOAM3IMPA CMPIMO AEBUA KPAM HA PA3PIAHATAO
MPEXQ.

B npouecd HO HOPMAAM3ALMA CAEABO AQ CE OMPEAEAU U
MNOPIABKBT HA YACAOTO.
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[MpeobpasyBaHe HO hOPMATA HA YUCAQTA

HeKka Cc1 NPEACTABUM YACAOTO X B PA3PIAHATA MPEXA MO
CAEAHUA HAYUH:

+ TRRwEy .. XuX

! |
oy »

JRgHellig LEckn Ha QHCRoRG

* /I3MECTBAOHETO HA YUCAOTO X HAAIBO IO MPEBPLLLIA B
MNOAMHOM OT (N-2)-pu peA. AKO Ce Npmueme, 4e peAbT HO
NOAMHOMA HA M3XOAHOTO YUCAO € K, KbAETO k<(Nn-2), TO

HOPMOAU3UMPAHMSIT BUA HO YACAOTO CE MOAYHOABA CAEA [(N

2)-k] HO Bpom e AHOPA3PIAHU MIMECTBAHUA HAAABO, T.€.

P}EH—E} _ }{.E{H—E}—I{

L0000,

24



NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

e TbM KATO PEABLT K HO M3XOAHOTO YNCAO € HEM3BECTEH,
HEODXOAMMO € B MPOoLECA HO HOPMOAM3MPAHE AC
ObAAT NMPEBPLOEHM MIMECTBAHMATA HAASBO.

AKO OpPOAT HO M3MECTBAHMATA CE O3HAYM C h, TO OT
ypaBHeHmeTo (n-2) -k=h
ce onpeaeAs k= (n-2)-h

Tb KATO MOPAABKLT HO LUMApaATa 1 € +1, TO OKOHYATEAHMAT
M30A3 3A NMOPIABKA HA YUCAOTO LLLE ObAE

P, =(N-2)-h+1

g p
B KDOMHO CMETKA YUCAOTO X LLLE MMA BUAQ: A =M, 2%
KbAETO |M}:|= O T e
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NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

NMpeobpa3yBaHe HAO ABOMYHU YUCAQ C NMAABALLA 3AMeTAA B
ABOMYHHN C COPUKCUPAHA 3aneTas

Tpa0BA AQ CE pEeLLUM YPOABHEHMETO
n—-4)-h+1=p,,

MO OTHOLLEHME HA N.
h=(n-2)-p,+1

Hen3BeCcTHOTO h M3pa3aBa BP0 HO U3MECTBAHMITA HO
MOHTUCATA CMPIMO AECHUS KPOM HA PA3PIAHATA MPEXQ.

N3IMECTBAHMATA TPAOBA AQ KOMMEHCUPAT U K-OMTOBATA
ABAXMHATA HA MOAETO 30 MOPAADBK.

foraBa  h=(n-2j-p, +1+k

/ :

—

S—
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NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

NMpeobpa3yBaHe HAO ABOMYHU YUCAQ C NMAABALLA 3AMeTAA B
ABOMYHHN C COPUKCUPAHA 3aneTas

CTOMHOCTTA h MOXe AQ CE U3YUCAMU, KATO OT
KOHCTOHTATA [(N-2)+1] (MAM peECNEKTUBHO OT
KOHCTAHTATA [(N-2)+1+kK] ) ce 1M3BAAM CTOMHOCTTA HA
MNOoPIAbKA PX HO M3XOAHOTO YUCAO.

AKO MOAYYEHATA PA3ZAMKA € MOAOXKMUTEAHO YMCAO (h>0),
NOCOKATA 30 M3MECTBAOHE HO MOHTUCATA € HOASICHO, AKO
obaye e otpmuareAHo (h<0) - HaAgBO.

bpodr HO M3MeCTBaAHMATA € | h| , CTOMHOCT KOATO C€e 4B4BA
HAYOAHQ 30 M3BAXKAQALLL OPOI4, OPraAHU3MPALLL
LLUKAMYECKMI OATOPUTBM.

[1oEeNbABAHETO, KOETO € Bb3MOXHO AQ HACTbMM B W
PA3PIAHATA MPEXA C P3, Ce OTKPMBA YPE3-OTHOLUEHNETO

- e [
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NMpeobpasyBaHe HaO hOPMATA HA YUCAATA

NMpeobpa3yBaHe HAO ABOMYHU YUCAQ C NMAABALLA 3AMeTAA B
ABOMYHHN C COPUKCUPAHA 3aneTas

He BCSIKO YNCAO, NMPEACTOBEHO BbB DOPMA C NMACABALLLG
3aneTas, MoXe AQ ce npeodbpas3yBd B YUCAO,
NPEACTABEHO BbB POPMA C OMKCUPAHA 3AreTas.

[TPpe ACTABUMUTE C OUKCHMPAHA 3AMNETAT YACAQ CAEA
npeobpasyBaHE CA 3HAYUTEAHO MO-MAAKO.

[Mpu 3aryda Ha APOOHATA YOCT LIAATA YACT, KOSITO OCTABA, €

TOYHQA.
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