Cuune Mapkoacku

Exqna apHTMeTHYKa TeopeMa WITO OATOBApY HA NPAWAIBLETO
KOJ E HAJEOUKACHHUOT BPOEH CHC[‘EM"

3a pa3bupame Ha jeOBuTE A 4 B OfI 0BAA CTATRja YHTATENOT 'f;
NpeTCTaBYBARETO Ha GPOCBATE BO PaNTHIHM GPOJHE CHCTCMM, JONEKR 3
o A} Kt ce oTpeOHY HUKAKBY TOCeGHE Mpe/[3HacHa, TAKA LITO MOXKE LD A cC YUTa.

A. BpocsyTe MOXe Jja c€ 3afMINYBaaT BO paziwiHH Opojri . BooGmiaeno
€ 1a ro ynotpeGyRaMe eKaHHOT GPOSH CHCTEM, OHOCHO CHCTCMUT LiTO TH KOPHCTH
aecetre whppn 0, 1,2, 3, 4, 5, 6, 7, 8 w 9. BepojaTHO BH € NO3HATO JIeKa [OCTOJaT K APYTH
OpojHd CHCTEMH, OJHOCHO NieKa OpoeBHTe MOXeMe [la 'H 3alHIlyBaMe H BO OHHapen
OpocH CACTEM LTTO KOPUCTH caMo IRe 1Hdpn O B 1, 1wtk Bo TepHapeH GpocH cHeTeM ITO
KopneTH TpH undps 0, 1 1 2, K BO OKTaneH HpoeH CHCTEM IO KOPICTH OcyM 1iHgpn 0,
1,2,3,4,5, 6 u7, arn. Ha npumep, Gpojor 129 (zarmiman ro AexafeH Gpoen cHcTeM)
MOXEME HCTO TaKa Aa ro 3amimeMe Bo obmuk 10000001, (Bo Grmaper 6poeH cucTeM),
win 11210, (Bo TepHaped GpoeH crerem), wmn 1004 (o KBuHTAER GpOeR CUCTEM), HTH
2015 (Bo oKTaNeH DpocH cHcTeM), HrH, 3abenexyBaMme fleka KOAKY IITO € TIOM2Na OCHO-
BaTa Ha GpOjHROT CHCTeM, TONKY NI0BEKE TIO3WIMH e NOTPeOHHM 33 3aIHINYBAE HA eACH
Het Gpoj. 3Haun, OR efHa cTpada wMame JoGHBKa CO HaMamTyRareTo Ba OpojoT Ha no-
TpeOuuTe mupH 3a 3aHITyBale Ha OpoernTe, a Off ApYTa CTpaHa MMame 3aryba co 3ro-
NeMyBaeTo Ha GpojoT Ha moTpeGHMTE NOAMIMM 33 HMBHOTO 3amMuTyBamc. On oBHe
HpHYHIY NOMMYHO ce NOCTABYRA NPAINAMCTO: Koj £ Jjeixacknonti bpoen cuciiiem?

3a na ro oGjacHuMe noao6PO OArGROPOT HA DPETXONHOTO Mpallame {IITo Ke
r'o lageMe NORotHa), npoéneMoT ro pasracaypaMe Ha cnenunos Hauun, Heka ufi ce
XancHd » Kenud BO BMJ Ha XKBAAPATUMM:A, TAKA IITO BO CEKOja Kenmuja Moxe Ja ce
aanuinyBa ensa wdpa. Ja Th RapefuMe KBaapaTYNHATa BO OGNMK Ba NMpaBoaron-
HHK CO 7 PSARIM H £ KOJIOHH, MPH LITO NPETNOCTaByBaMe AeKa i = rk. Bo cexoja on
KONOHETe I'M 3anMityRame UMdpnTe o GpojHAOT CHCTEM CO OCHOBA r, Taka [ITO BO
pazANYHY KM Off HCTa KOMOHA Ce 3aIMiliany pasmwihn 1phph. KopEcrejkn ri osue
NOMHH-A MOXKEME Jia 3aTHUIYBaME pa3nuTHY OpoeBH BO HPOEH CHCTEM CO OCHORA # M €O
HajMHOTY k nosmps. Ha npuMep, 3a # = 20 ru HMaMe clie{HHBE BRAOBH NPETCTABYBAHA:
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Co macHHTe GYKBR M0 AMaMe 3alTHIIafo BO KBRATANCH
GpoeH cAcTeM 6pojoT 423,. Co oBa NoNe MOXKAT Aa CC 3alMINAT

5! = 625 pasmrunm Gpoesn.
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Co macHHTe GYKBH FO HMaME 3alTHLIAHO BO ICKAJCH
6pocH cHcTeM bpojor 64. KopHcTejku o 0Ba none MoXe-
me f1a 3anumeme 107 = 100 paznwann 6poeBu.
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Op npUMepHTe 3aKAyTyBaMe IcKa ¢O KOPHCTeR¢ HA 20 Kenmm Bo OGpojHHTe
CHCTEMM CO OCHOBA 2 H 4 MoXeMe Jia 3anumeMe 1024 6pocekn, co 0CHOBA 5 peYucH 3a
NONOBMHA NOMATIKY, 625, noneka co ocHoBa 10 camo 100.

Bo omur cny4aj, Kora HMaMe r peiHIlE H k XONOHH, CO NOMOIR HA NONMILATA
KaKO IITO I'i Aeth HHHPABME NOT'OPE, MOXAT Aa ce 3anumat +* pasmaaun 6poenn. 3a-
TOa NMpPAIIAKETO 33 HajepHKaceH GpOeK CHCTEM ce CBefyBa Ha C/ISHOBO: AKO Ce fa-
AeHY 1 RCMH PACTIOPENEHN BO MPaBOAroNHo Nlone, 33 KOU BPpefHOCTH Ba » B k, TAKBH
mTo n = #*, # uma Hajronema spearocT?

B. OBje ke ja pemrHMe CliefBaBa apHTMETHIKA 3afava’ Jader dpupoden bpof
n da ce lipediicitiasu kaxko 36up o0 Hexoaky foauilineny cobupoyu, iiaxa wilio Hua-
HUOM fponaeod e maxcumase. Bpojor 14, Ha mpuMep, MoXe Ja I'o NPETCTABAME BO
o6k 1+7+4+2 1 NPOWIBOROT Off OBHe cOGHPOIM e 56, win Bo o6nEK 8 + 6 (co npo-
H3sof 48), Han Bo obnuk 3+3+4+4 (co mpousron 144), a HajromeM MPOH3BOJ ce fo-
OHBa aKO ce KOPHCTH NpeTcTaBypakeTo 3+343+3+2 # TOj HiHecysa 162.

OnroeopoT Ha MOCTaBCHATA 3afjaya o JaBa clefjHaBa

TEOPEMA. Axko » > 2 e nafieH npHpojiel 6poj mpeTcraBeH Kako 30up og k 2 1
NO3NTHBHH NPHPORHH COGHPOUH.
(1) n=m+tntm+ . +tm NPUHOITO MIZMmIZME.. 20,
Toram NpoH3BOIOT Of COOGHPOLIMTE € MAKCHMAIEH aKo H CAMO AKO € HCTIOJHET efleH Of
CleIHUBE Chyy4au:

i) n|=n2=n3=...=n.=3, WA

i) m=nm=n=_.=m,=3 Hm=2, W .
#i) M=Mm=m=, . =m,=3, A i, =m=2, AWM

iv) MmM=4Hm=m=.=m=3.



Hoxaz. TBpAeRETO € CeKaKko TOYHO Bo (nysanTe Koran =2, a=3,n=4An =5,
IBTO HENOCPESAHO Ce MPOBEPYBA. 3aT0a NoBaTAMY 3cMaMe Neka n 2 6.

Cera, ja NPEeTHOCTABHME fleKa UMAMeE HEKoe NPETCTABYBA:S Ba i B0 OGIHKOT
(1), Taka IITO MPOHIBONOT Ha cOORPOHTE e MaxcHMalTeH. [IOKA30T AEKA BO TOj CHy-
9aj BaxaT YCHOBHTE i/}-iv) € AHPEKTRA DOCACAKRNA Of CIERHHBE YETHPH 3AKIYI0KA.

Jaxayyox 1. Cexkoj of cobnpoupre ¢ morosnem of 1.

HagncruHa, Kora 68 pMane a, = 1, Toram BaMecTo COOHPOIHTE A1), M2, Ma,..., M
Ke TH KODHCTHME N, A3, N3, M2 H Ny’ = my + 1, NpH ITO

M. e = Ml My <A (e + 1) = maom. meam .

3axaydox 2. Mefy coGHpOILATE HMa HajMHOTY [{BA KON CC €XBAKBE Ha 2.

.Ja 3eMmeMe gexa mmaMe Gapem TpH cobHpOKa efHAKBA HA 2, T.e. HeKa
He_2= = =2, Toram o 2-:2-2 < 3-3 3aknyvyBame AeKa cOORPOIHTE Mgz = 2, | =
2 M n= 2 MOXKEME f1a TM 3aMEHNME cO my ;' = 3 Rm,’ = 3, Npu HITO

mnany... < mNafy... Ml s ny.

Saxay4ox 3. Hema ipa coGHpORA IITO ce MOroyieMs oy 3.

Hekam =4+x, m=4+y xafnex, y2 0. Akox =0, Toram m ny = 4(4 + ) <
3:342 + y), 4 MECTO 1y W 1y MOXKEME A [H 3eMeMe 33 cobupome GpoesnTe 3,31 2 + y.
Victure pasrnefybata i spilltMe B Kora y = ), Na ocTala ciiyuajor Rora x>0 H y > 0.
Bo toj cayuajx=1+x, y= 1+ 33 sexkor ¥, y = 0. Ho, cera HMaMe

mm=(5+xX)5+y)<33Q2+x)N2+y),

na m ¥ n, MOXe Ra rH3aMeHHMe €0 3,3, 2+x n2 +y.

3axayvox 4. Hury enen of coGMpolHTE He € noroiem ox 4..

Kora 61 O6un my > 4, Torattt my = 4 + x 3a Hexoj x > 0, ma m; ke ro 3aMeAEMe CO
Apyru fBa cobupoxa 2 u 2 + x, Gupeju 4 +x <2(2 +x).

3a xoMIIeTHPaRe Ha JIOKA30T Ha TEOPEMATA OCTAHA YINTE ia NOKaKEMEe ACKA
ceKkoj npupoaeH 6poj n = 2 MoXe [ia ce npeTcTasy Bo ofankor (1), Op# WTO € Heman-
HET HeKOj Of, CAYuaHTe i)-iv). AKO ¢ € KOJIHIHHKOT B | € OCTATOROT NpH RCHCHETO
Hanco3,T.e.n=3g+ ¢t Toram{=0,f= 1 wmn (= 2. Bo nperoT cAy4aj (Kora ¢ = 0)
HMaMe NPeTCTaBYBame IMPH YCIOBOT ) EO BTOPHOT cliyuaj (xora t = 1) AMaMe npeT-
CTapyBatbe PH YCNOBOT iff), ONHOCHO iv), A BO 1'pe'm0'r cmysaj (xora ¢ = 2) nmaMme
TIPETCTaByBak:¢ IIPH YCII0BOT ii).

Co Toa ro xoMINETHPRBME ROKA30T HA mopenara.

On reopemara ja uMame cliefHapa

TNMOCHENMIIA. Hexa n > | e panen npuponen 6poj, Takos imro n = 2p = 3k = st
3a HeKOH p, k, s M 1, kape s > 3. Toram

) #F>2u3t>s

Hoxas. Ao n = 2p = 3k = st, Toram » MoXeMe Jia I'o IPETCTABHME Kako 36up
ol p cobHpoLN eHAKPH Ha 2, ANH XaKo 3068p of k cobppoiy cAHaxey Ba 3, AN Kako
36Hp Ha ¢ coGupoin egHaxey Ha s. [IpoH3BOAOT HA OBHE COGHPOIA BO CEKO) Off OBHE



CNy4a# € eflHaKoB coofBeTHO Ha 2*, 3* ogHocHo &, na HepaBeHcTBaTa (2) cnefyBaaT
BEHAIN OJ TEOpEMaTa.

B. Ce rpakaMe NOBTOPHO Ha pasrnie/IyBamaTa off ienor A. Begnau on norope
NOKaXKAHATA NOCAENHIA MOXEME Jia FO fafieMe OfITCROPOT HA MPaliakeTo 3a Haje-
HKACHHOT GpoeH cHcTeM: Rajedmuacen Gpoen cwcreM e onoj co acrosa 3, KojuTo
KOpHCTH TPH RGP BoobuyaeHo o3AaTyBans co 0, 1 i 2. HMiMeno, ako AMaMe n = 3k
KeJIMH, TOrall cO HHBHO KOPHCTEH:¢ (KaKO INTO NOKAXKABME BO IENOT A) MOXeME a
¢opmupame 3* paznuaim Gpoesu, a cnopen (2) 6pojot 3* uma HajroseMa BPEJHOCT
BO OJIHOC Ha CHTe APYTH pacipefenOH Ha /f KaKO NPOA3BOJ, Ha /Ba Gpoja.

IoTpe6Ho e fa varnacuMe fieka NPETXOJHUOT OATOBOP He Tpeba fa ce chaTh
Acka ACKagHHOT GPOEH CHETEM CO KOjIITO BooGHIacHO paGoTHME He € edHKaceH, BO
CMHC/Ia Ha HOREUKHTE N0TPeOH M MOXHOCTH. HanpoTHS, IMBHNH3AUMCKOTO HCKYCT-
BO NOKaXYyRa CKA [IPETXONHROT GpoeH CACTEM € efieH Off RAjIOrOiHHTE 38 J0BEYKa-
Ta ynorpeGa: ce ynorpefysaar penaTHBHO MAZKy HGpH (receT), a 3aMBcoT Ba 6po-
€BHTe He € npeTepaHO rofieM. BoymmHocT, ako ¢¢ 3eMe MaTeMATHIKHOT KPHTCPHYM
3a Hajnorojied GPoeH CHCTEM 3a TOBEKOT, Toram Toa 6m 6un GpojHROT cucTeM co
ocHoBa 12. Hmeno, Opojor 10 ri uma 3a nenturenn 2 1 5 gogexa 6pojor 12 re mma 3a
Renutenu 2, 3, 4 u 6, a cenak 3a GpOjHMOT cricTeM co ocHoa 12 6u wh TpeGane camo
yuiTe fise H(pH noseke.

TpeTXORHHOT PE3YNTAT HEMA CAMO TEOPETCKA BAXHOCT. AKO CE 3afpXKHMe HA
MPHHIHNKTE Ha rpanfaTa HA KOMIJYTEPHTE, KOR BO OfPEACHK MEMOPACKH KCJIHH MH
9yBaaT HHGpOPMALIMHTE 3a 3annCoT Ha GpoeBHTe, foafaMe JO BAKHHOT 3aKNyH0K fe-
Ka HajedpuRaceH GpoeH CHCTEM co kojuITo TpeGa fa paGorar KommjyTepHTe € Gpoj-
HHOT CHCTEM €0 0CHOBA 3. [leRelTAHTE KOMIjYTepH r'o KOPHCTAT GPOJHAOT CACTEM CO
OCHOBa 2 O/\ TMCTO TEXHHYKH NpUIHHE, GHNEjKR HA CETallMKOT Pasnoj Ba eNeKTpo-
HHKaTa Hajlo0po ce peanusHpaaT gee cocTojOH: HeMa Hanos (ofroBapa Ba nugpaTa
0), nnu uMa Haoow on 5 RonTH (OATOBapa Ka WHppata 1). KopHcTemeTo Ha Oumapau-
OT GpOEH CHCTEM Kaj KOMILYTEPHTE H HE € TONKY Noma paGoTa Gupejin, mo TepHap-
HHMOT, BUHAPHHOT € CIETHAHOT GpoeH CHCTeM 1o ePHKACHOCT.



