06.06.2009

Hauunonanen Kpor Ha “EBponeiicko Kenrypy”
6 ronu 2009 r.

PEIHNTEHWA HA 3AJAYA 7

3-4 kjaac

7. Heka Tpute 4yaoBuIla, KOUTO ca 3aryOuUIM OOIIO YETUPH IBTU MO-MAJIKO IJIaBH OT OCTAHAIMUTE
cezneM, ca 3aryOomnu oOmo x riaBu. ToraBa OposT Ha TJaBUTE, KOMTO ca 3aryOMJIM OCTaHAJIHUTE
celleM UyIOoBHIIA, € 4x W o0musAT Opoit Ha orceuenute ot Kpanu Mapko riaBu e 5x . (2 T.)

Twit kaTto necerre uynosuma umar 40 rmasu u Kpanu Mapko He e 00e3ryiaBuil BCUYKH, TO
OposT HA OTCeUeHUTE OT Hero rasu € 35, 30, 25, 20, 15, 10 unu 5. (1 1.)

Tpute uynoBwuIa, 3a KOUTO CTaHa yMa MO-TOpe, ca 3aryonsIn Hali-Maiko 6 TJaBH, T.e. X > 6
u caenoBarenHo Sx > 30 . CrnemoBateaHo OposTt Ha oTtcedeHuTe raasu € 35 wam 30. (1 T1.)

Heka otceuenwnte rmaBu ca 06mo 35. ToraBa x =7, KOETO ce peaiu3upa €AMHCTBEHO KOTaTo
JIB€ OT 4yJOBHUIIATa (MU3MEXIY TPHUTE, 3a KOMTO CTaHa JyMa IO-rope) ca 3aryouiu mo 2 rJjiaBH, a
Tperoto — 3 raBu. CrieoBaTeNIHO YyAOBHUINATA, 3aryOmiin 2 riiaBu, ca Hail-manko 2. Te3u, KouTto
ca 3aryOwmm 3 TJaBH, ca Hail-MaJko 3, 3al[0TO aKO JIOIyCHEM, Y€ ca HalH-MHOTO 2, TO OOIIHsT Opoi
3aryOeHu riaBu € Hai-MHOTO 2.2+2.3+4+6.4 =34, xoero ¢ mo-Maiko ot 35. 3akimrodyaBame, e
HaIbJIHO 00€3TJIaBEeHUTE Yy IOBHIIA ca Hal-MHOTo 5 1 oTceueHuTe oT Kpamu Mapko riaBu ca Haii-
MHOro 2.2+43.3+5.4=33. OtHOBO cTHrame /10 HeBb3MOKHOCT. CnenoBarenno Kpamu Mapko e
oTcsikba TouHo 30 rnaBu. (3 T.)

[le nokaxem, ue cimy4ast Ha 30 oTcedeHM riaBu ce peanusupa. Hawmctuna, cera Tpure
YyJIOBUIIIA (32 KOUTO CTaHa AyMa Mmo-rope) ca 3aryounu obmo 30:5=6 riaBu, KOETO € Bb3MOKHO
caMoO aKo BCAKO OT TsX € 3aryouso no 2 raasu. CrenoBaresiHo OposST Ha YylOBHIIATA, 3aryOunu 2
IJIaBU, € Hal-mMajko 3, a OposT Ha YyJoBHWIIATa, 3aryOwnm 3, riiaBu € Haii-Manko 4 (ChIVIACHO
YyCIOBMETO Ha 3ajlayaTa 4YyAOBHUINATa, OCTAHAIM C €JHa IJ1aBa, OMJIM IOBEYE OT TE3H, KOUTO
OCTaHaJM ¢ JBe I1aBu). B Tabnuiara mo-moiy ca moka3aHu BCHYKH BB3MOKHOCTH.

YyIOBUIIIA, 9yJIOBHIIIA, YqyJIOBUIIA, o011 Opoit
3aryownm 2 3aryowm 3 3aryownm 4 3aryOeHu
TJIaBU rJIaBU TJIaBU rJIaBU
3 4 3 30
3 5 2 29
3 6 1 28
4 5 1 27

Camo mbpBaTa BB3MOXKHOCT yAOBIETBOpsiBa ycioBuero. CnemoBarenno Kpamu Mapko e
oTcaKbI 00110 30 TT1aBU U € 00€3TIaBWII HATBJIHO 3 gy aoBua. (3 T.)

5-6 kiaac

7. O1r. 20. Ilpoussenenusita M -A-T-E, M-A-T-U nu K-A wumat oOuy MHOXUTEN A, KOETO
o3HavaBa, u¢ A ¢ emHomudpeH menuten Ha yucioto 2009. OTryk ciensa, ve A=1 wm A=7.
Axo A =1, to naBata cTpaHa Ha pelyca Ie € mo-Majka oT YucyioTo 2-9-8-7=1008, koeTo mbK €
no-manko ot 2009 u pedychT Hama Ja uma pemenue. OcraBa 4 =7 . Jla 3anumem peGyca BbB BUa
M-AT-E+M-A-T-U=K-4+2009 u ga nposepuM pasznuuHute croiHocty Ha K . [Ipn K =1
peGychr mpuema Buma M- A-T-(E+HM)=7-288, orkeuero M -T-(E+HM)=288. Tsil Karo

288=2-2-2-2-2-3-3, namupame, ue E+ M e genuren Ha 288, mo-manbk ot 18 (K u U ca
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pasznuuHu udpu U cienoBatenHo E+ M <9+8=17). Ako E+ U =16, To Tps6sa M -T =18, Ho
TOBa € HEBB3MOXKHO, 3al[0TO Torasa nudpara 9 tpso6Ba na ce moBtaps. Ako E+ M =12, To TpsiOBa
M -T =24. ToraBa nonyyaBame E+ U =3+9 u M -T=6-4, orkbaeTo umame 4 peuieHus Ha
pebyca (3amoro OykBute M u T, kakto E u /, morar aa pa3MeHsT cToiHocTHTe cH). CienBanure
BB3MOXHOCTH, BCAKa OT KOWUTO JaBa OLIE II0 YETUPU HOBU pemieHus, ca: E+ M =34+6 u
M-T=8-4, E+U=2+6 u M-T=9-4, E+U=34+5 u M-T=9-4, E+U=24+4 n
M-T=8-6. Cnyyasit E+HW =3+1 u M-T=9-8 ornaga, 3aloT0 NPy HEro €IWHMUIATA CE
noBTapsa. OKoHYaTeaHO nojyyaBame, ue mpu K =1 ganenusr pedyc nma 20 pereHus:

A K E 74 M T
7 1 3 9 4 6
7 1 9 3 4 6
7 1 3 9 6 4
7 1 9 3 6 4
7 | 3 6 4 8
7 1 6 3 4 8
7 1 3 6 8 4
7 1 6 3 8 4
7 1 2 6 4 9
7 | 6 2 4 9
7 1 2 6 9 4
7 1 6 2 9 4
7 1 3 5 4 9
7 1 5 3 4 9
7 1 3 5 9 4
7 1 5 3 9 4
7 1 2 4 6 8
7 1 4 2 6 8
7 1 2 4 8 6
7 1 4 2 8 6

Mpu K=2 umame M -T-(E+M)=289=17-17 u peOychT HsiMa pelIeHHe. AHATOTMYHO He

chiiecTByBaT pemenus npu K =3, 4,5, 6,7, 8 un 9, 3a110To ChOTBETHUTE PABEHCTBA Ca:

M-T-(E+H)=290=2-5.29, M-T-(E+H)=291=3.97,
M-T-(E+H)=292=2-2-73, M -T-(E+H)=293 (upocro),
M-T-(E+H)=294=2-3-7-7 (ceMuuaTa ¢ H3II0I3BaHa 3a 4),

M -T-(E+M)=295=5-59, M-T-(E+H)=296=2-2-2.37.
7-8 kiaac

7. a a) [Ipon3BeneHreTO HA YKCIaTa BHB BCIKA YETBOPKA € KBAApaT Ha MPOM3BEICHUETO HA YMCIIaTa
B MpeaHaTa ueTBopka. Ho mpoussenenuero 48.64.256.576 He e ToueH KBaipar, 3amoTto 64 =8,

256 =16 u 576 =24", a 48 He e ToyeH KBaApaT. OTrOBOPBT € OTPULIATENEH.

0) Bu3moxHO € ma ce Tpbrae ot 4erBopkata (3,2,1,5) u ma ce HampaBsST YETHPU CTHIIKHU.
PemrenneTo Moxke 1a ce OTKpUE C pa3ChKACHUS ,,0T3a] Hampea WM Ype3 pas3jlaraHe Ha MpOCTU
MHOKUTEIH.

B) OueBuano (1,1,1,1) e pemenue. Ille nokaxem, 4e TO € EAUHCTBEHOTO. J[pyrH pemieHus B
LeIM YMcia HsAMa, 3alll0TO Ha BCsKa CThIIKA yuciara ce yBenuuamat. llle gokaxem, ye B o0mus
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cinydait abed =1. Ako abed = x, TO IPON3BEICHUETO HA YHCIATa OT BTOPATA YETBOPKA € X°, OT

TpeTaTta € x4 , OT UCTBbBpPTATAa € X8 U T. H. SIcHO €, 4C IIpH X # ;! peaunara OT IMpOU3BCACHUA HAMA
Ja uMa JBE€ CAHAKBU YHUCJIa U CJICAOBATCIIHO BCHUYKHU IIOJYYCHHM YCTBOPKHU IIIC 6"I>I[aT pa3iindHu,

OTKBAETO 3aKitovyaBame, ue x =1. Ja pa3riename BrOopara 4eTBOpKa (ab,bc, cd ,da). Toit kaTo
22 2 72 2 2 212
abcd =1, ToO HEMOCPEACTBEHO CE€ BUXKJA, Y€ YETBBHPTATa YETBOPKA € (b c,c°d,d"a",a’b ) ITo

TO3U HAYWH YETBBPTATa YETBOPKA ce MOJyuaBa OT BTOpaTa upe3 MOBIWTAHE HA BTOpa CTENEH U
pa3mecTBaHe. AHAJIOTHYHO OT YETBBPTATA YETBOPKA CE IMOJydyaBa Iecrara, OT IecraTa — ocMaTa u
T.H. AKO HE BCHUYKH YHCJIa BbB BTOpaTa YeTBOpPKA ca paBHU Ha |, TO HA-TOISIMOTO OT TAX € TO-
rosisimo oT 1. ToBa umncyo 1ie ce yBennuaBa BbB BCSIKA ClieBallla YeTBOPKA U HUKOTA HE MOXKE Ja
crane 1. 3akmouaBame, ue ab =bc =cd = da =1. CrienoBaTeIHO BCUUKH YETBOPKH CJIE]T BTOpaTa ca
(1,1,1,1). 1 taka, enunctBenoro pemenue € (1,1,1,1).

9-10 kJjaac

7. Ja orGenexxuM Hail-Hampes, 4e AbKMHATA HA OCHOBATa Ha TPUBI'BJIHUKA HE MOXKE /1a € HEYETHO
YHuCJI0, ITIOHEXKE B TO3U Cﬂy‘{aﬁ ABJDKMHATa Ha BUCOUYMHATAa KbM OCHOBATa Ha TPUBI'BJIHUKA HAMA J1a
ObJe ecTecTBeHO 4ncio. M Taka, Heka Oeapara Ha TPUBI'BITHUKA UMAT ABJDKHHA ¢ , 4 OCHOBATa MMa
IBIDKUHA 2b, kbaeto a u b ca ecrectBeHu uyucna. Ot [luraropoBara Teopema umame, ye

BUCOUYMHATaA KbM OCHOBATa € C ABbJDKHMHA \/02 —b2 M TOraBa JTMLIETO Ha TPUBI'BJIHHKA € PAaBHO Ha

b\/ az—b2 . CJ'Ie,I[OBaTeJ'IHO JJUMIOECTO € CCTCCTBCHO 4YHMCJIO. 3a ABbJDKMHATa Ha BHCOYHMHATa KbM

[2 2
OePOTO TMONyYaBaMe NG =D ewa d =HOJl(a,b) u a=da,, b=db, xato a, u b ca
a

B3aMMHO IIPOCTH. MOXeM Ja 3anuiueM JIb/DKMHATa Ha BHCOYMHATa KBbM OEIpOTO BBB BHJA
2bd.Ja’ —b] T
————— . fIcHoO e, 4e YuCIO0TO @, € B3aUMHO IIPOCTO KakKTO C b, Taka U ¢ +/a; —b . OTTyK
a
1

cienBa, ue a, aenu 2d . Jla nomycHeM, 4e a, € 4eTHo. ToraBa b, € HEUYETHO, 3a10TO MHAYE a, U b,

HAMalle J1a ca B3auMHO npocTh. Ho Torasa HsAMa Kak 4MCIOTO /@ —b] Jia € eCTeCTBEHO, 3aI[0TO
2 2 _
a, —b = —l(mod 4) U HE € Bb3MOXXHO TOBA YMCJIO Ja € TOYeH KBaapaT. ETo 3am0 a, € HeYeTHO U

toraBa a, aenu d. Heka o3HauuM d =ka,, k—ecrectBeHo. MoxkeM JAa 3amuiIeM JHULETO Ha

TPUBIBIHUKA BB BUa k a’b/a’ —b] , a BucounHara kbM GeipoTo BB Bua 2kb+ja] —b] . Jla
oTOeneXuM, 4e€ HEeOOXOAMMOTO W JOCTAaThYHO YCJIOBHE TE3W JBE uWcia (a 3aeAHO C TAX H
BHCOYMHATA KbM OCHOBATA) J1a Ca €CTECCTBEHU € «/af —bf Jla € ECTECTBEHO, a TOBA HE 3aBUCH OT K .
[Tonexe Mckame JMLETO Ja € Bb3MOXKHO Hal-Masko, u3dupame k =1 u cera octaBa Ja HAMEPUM
Hali-MaJKaTa Bb3MOJKHA CTOWHOCT Ha u3pasa ;b ja; —b} , korato To € ecTecTBeHO umcio. SICHO
e, ue a, >1 u Thii Kato e HeueTHO, To @, >3. [lpu @, =3 umcnoro 9—h He MOKke Ja € ToueH

kBaapar. [Ipu a, =5 uncnoro 25—h e ToueH kBaapar 3a b =3 u 3a b, =4. U B gpara ciyyas
nuueTo Ha Tpubrbinuka € 300. [lpu @, = 7 1upeKTHa MpoBepKa MOKa3Ba, e Ynucioto a;bja; —b}

He MO Ja € 10, a ako @, =9, 1o a’b~Ja’ —b? =81-1:4/9> —8% =81/17 > 300 . Cnenosareno

ThpPCEHAaTa MUHUMAaJIHA CTOMHOCT Ha JIMIETO Ha TpubI'bIHUK € 300. Moxe na ce mpoBepH, ue Tazu
CTOMHOCT €€ JOCTHUTIa 3a TPUBI'BIHULM cbC cTpanu (25,25,30) u (25,25,40). 3a Te3u TpUBI'BIHULU
ca M3ITBJIHEHU YCJIOBUATA Ha 3a/1a4ara.
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7. Haii-mankoto 2009-tudpeno uucio e 100...0 =10 Ille npecmeTHEM OCTaThKa HpU JEIEHHE

2008

2008
0

Ha 1 ¢ 2009, karo uznomBame, ue 2009 =41-49 . Umame:

10° =1(mod41) = 10" =1(mod 41) = 10" =10’ =16(mod 41).

Ot teopemara Ha Oitnep (107" =1(modn) ) umame 10* =1(mod49), samoro ¢(p*)=p*—p"”",
T.e. @A49)=p(7’)=7"-7=42. Or gpyra crpana 2008= 34(mod 42) U CIEJOBATEIIHO
10" =10*(mod49).  Jupektno  npecmsrtame, uye  10*=46(mod49) u  Torasa
10" = 46(mod49) . Ot cpasrenusita 10*** =16(mod41) u 10*™ =46 =-3(mod49) namupame
OoCTaTbKa IpU JEJICHUETO Ha 10" ¢ 2009. Tsit xaro 10°"®=49¢-3,te N, 10 TpsiOBa
49t -3=16(mod41) = 8t =19=60(mod41) = 27 =15=56(mod 41) = ¢ = 28(mod 41).

CnenoBarenao 102 = 49(41k + 28) —3=2009k +1369 . IMonyuuxme, ge 10°*°* =1369 (mod 2009) ,

OTKBJICTO CIie/Ba, Y€ HaH-MaKOTO ecrecTBeHO uncio ¢ 2009 mudpu, xoero e kpatHo Ha 2009, e

10°°* —1369+2009 = 107" + 640 . Topa uucno uma 2009 uuppu, OT KOUTO ToYHO Tpu: 1, 6 1 4, ca
paznuyHu OoT HyJa. CinegoBaTenHo HyauTe My ca 2006.



