KoMmbOunaTopHU 3anamnm ca OpojeBuMa
IIpedasav: Baadumup LBaamuh

1. Mwmpan Boau mecromudpeHe OpojeBe KO KOjux je 30mp npBe Tpu nudppe jemHar 30upy mociaemme TPU, a
Minaner oHe KO& KOjux je 30up Imdapa Ha HEMAPHMM MeCTHMA jenHak 30upy mudapa Ha HAPHUM MeCTHMA.
Koauko uma mecromupperux 6pojeBa roje Bose u Muman u Muanen?

2. Konuko mMa tpormdpesHux OpojeBa y UMjuM 3amrcUMa Ce M0jaBJ/byjy Tpu pazianuurte nudpe?

3. Heka je n > 2. Konurko nma nepmyranuja ckyma {1,2,...,n} y kojuma cy eaementu 1 u 2 cycenuu?

4. Heka je n > 2. Komuko uma nepmyranuja ckyna {1,2,...,n} y kojuma 2 croju usa 1 (ue ob6aBe3no Henocpenso)?
5. Heka je n > k + 2. Kommro mma mepmyramuja ckyma {1,2,...,n} y rojuma msmeby 1 m 2 croju taumo k
eneMeHara’

6. Konuko uma n—ronudperux O6pojeBa ¢iCs..-C, 3a Koje Baskn 1 < ¢ <cp < -+ < ¢, <97

7. Konuko uma Bapujamnuja ca moHaB/bameM on N exemeHara OpojeBa 0 m 1 y KOjuMma HUKOje OBE jeqUHUIE HUCY
cycenue?

8. Koawmko mMa Bapujanuja ca moHABJbameM o4 n eneMenara oOpojesa 0,1,...,k y rojuMa ce mojaBi/byje mapax
Opoj myna?

9. Konuko uma Tpojru (a,b, ¢) npuponaux Gpojesa 3a koje Basku abc = 20007

10. Konuro nma Tpojru (a,b, ¢) npupoauux 6pojesa 3a roje Basku abc = 2000 u a < b < ¢?

11. Konuko mmMa mpuponsux 6pojesa me Behnx ox 10° xoju mucy memuBu mHujemmuM ox 6pojesa 2,3,57

12. Kosuko mma mpupozmsux 6pojesa me Behux ox 108 koju mucy mesmusu Hujemaum oxn 6pojesa 2,3,5,77

13. FKouswmro mma mecrormudperux 6pojeBa y UMjeM 3ammucy ydecTBYjy Tpu pasnuunte mudppe? Komamko mma
n—tonuppeHux O6pojeBa y dmjeM 3ammucy ydecTByje k paszmumunTtux mupapa, rae je 1 <k <97

14. Konuko uma nmepmytammja (aq,asg,...,a,) ckyna {1,2,...,n}, rakBux na 3a csaku 0poj j € {1,2,...,n} Baxkn
a; #j7

15. Heka je 1 < k < n. Kounuko mma nepmyrammja (ai,as,...,a,) ckyma {1,2,...,n}, TakBux ma 3a TadHo k
enemenara j € {1,2,...,n} Baxn a; = j?

16. Kounuro mma n—rounudpenux 6pojeBa umju je 36up nudapa jemuar 117

Pemema

1. abcdef. a+b+c=d+e+f, atcte=b+d+f = b=e, atc=d+ f(=k). Huppa b = e moxke ce uzabparu
Ha 10 maumna. Axo je 1 < k <9, onzma map (d, f) mokemo usabparu Ha k + 1 maumu, a map (a,c) Ha k HaunHa
(jep je a #0). 3a 10 < k < 18, o6a mapa mo:xeMo n3abpatu Ha 1m0 19 — k HaumHa. Tpaskenux 6pojeBa mma:
10-(1-2+2-34---+9-10+9-9+8-8+---+1-1) =6150.

2. 9-9-8=0648.

3. 2(n—1)!

4. %n!

5. 2(n—k—1)(n—2)!
6. ("¢%)

k

n+1l—j N ako je m paran broj - . . . :
7. ZO ( j >’ rae je k = { ”‘2“7 ako je n neparan broj (7 je Gpoj 1 y maroj sapujanuju).
=

I[Tomohy pexypenTHMX jemmauwHa: a, = an—1 + Ap—2, a1 = 2, ay = 3, Tj. mobujamo a, = F,y1 =
n+2 n+2

! L+ V5 L-V5 (F, jen Pubonaunjes 6poj)

— — —tu Pubonauujen .
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8. Hera je S, ckyn Bapujanuja ca nonasmbameMm enemerara 0,1,2,...,k y kojuma ce nojasmyje mapas 0poj
Hysna u a, = |S,| n HERA Cy Agf) CKyIoBU Bapujauuja us S, koju mouumsy eaementoM j (j = 0,1,...,k). Tazna
je |A$L1)| = |A£L2)| = ... = |A§Lk)| = an_1, \ASLO)| = (k+1)"! —a, 1, Te mobujamo pekypeHTHY GOPMYITY a, =

(k=1)-ap—1+ (k+1)""!, koja kan ce pemu mobujamo a, = 5[(k+1)" + (k — 1)"].

9. 2000 = 2% . 53, ma ce mpobieM CBOIM HA TO HA KOJMKO HAYMHA MOKEMO 6, Tj. 5, KyrinIa pPacHOpPeIUTH Y TPU
KyTHje: (g) . (g) = 150.

10. Kako je v/2000 < 13 noTpebno je (3a 1) pasmorpuru cienehe ciayuajese: x1 = 1 uma 10 pemema:
(1,1,2000), (1,2,1000), (1,4, 500), (1, 5,400), (1, 8, 250), (1, 10, 200), (1, 16, 125), (1,20, 100), (1,25, 80), (1, 40, 50);

z1 = 2 nma 7 pemema: (2,2,500),(2,4,250),(2,5,200),(2,8,125), (2, 10, 100),(2,20,50) (2,25, 40);
1 =4 nva 4 pemema: (4,4,125), (4,5,100), (4, 10,50), (4,20, 25);

x1 =5 nma 5 pemema: (5,5,80),(5,8,50),(5,10,40), (5,16, 25), (5,20, 20);
1 = 8 uma 1 pememe: (8,10,25);

x1 = 10 uma 1 pememe: (10. 10,20). To HaM maje VEVIIHO 28 pelnema.




11. Bpoj O6pojeBa He Behmx om m KOju Cy HeBbWBU ca k jenHak je [%]7 rae je [ ] meo meo. Cana mpmmermMo
GopMyTy yEByUema M UCKBYUeHa W mobujamMo ma je 6poj mpupomrmx Gpojesa me Behwmx om 108 koju mucy

IebUBU HUjeNHUM On OpojeBa 2, 3 m 5 jenHax: 106 — {%] — %] — [%} + [%} + {%] + {11056} — [%} =

1000000 — 500 000 — 333 333 — 200 000 + 166 666 + 100 000 + 66 666 — 33 333 = 266 666.

12. AwnaJsiorHo Kao y mperxomHoM mpumepy mobuja ce 1000000 — 500000 — 333333 — 200000 — 142857 + 166 666 +
100000 + 71428 + 66 666 + 47619 + 28 571 — 33333 — 23809 — 14285 — 9523 + 4761 = 228 571.

13. Heka cy c1, o, c3 # 0 Mmehyco6uo pasznmuunre muppe. Ha ocuoBy dopmyiie yrbyUema U UCKIbYYEH A JOOU]aMO
na je Opoj mecrounuppeHnx OpojeBa y uMjeM 3amuCy ydecTBYyje CBaka O nudapa cj,Cy U C3 U HUjenHa Apyra
mopa, jemnax 3¢ — (g) 26 1 (i’) 16 = 540. W3 ckxyma {1,2,...,9} Mokemo u3abpaTu TpU paszauuure mAPpe HA

(g) = 84 maumnua. [Ipema Tome Opoj mecronndpennx 6pojeBa y UMjeM 3amuCy YyUeCTBY]y TPHU pasiaudute nudpe,
O KOjUX HUjenHa HUje HynIa, jemHak je 84 - 540 = 45 360.

Hera cy ¢; # 0,c2,c3 mehycobuo paszanuure muppe u HeKa je jemHa on mudapa co, ¢3 jenHaka Hynau. Ha ocHOBY
popmyse yRILy4ema U UCKILydYema mobujamMo na je 6poj mecronmppennx GpojeBa (KOju moummy mUGpPOM ¢1) ¥
uymMjeM 3ammcy ydecTByje cBaka on mudapa ci,C U €3 U HEjemHa ApyTa nudpa, jeaHar 3° — (f) 25 4+ 15 = 180. Hymna
MOKe OnTy miu mudpa ce uiau nudpa ¢z, a mpeocrase ABe nuppe MoKeMo u3bparum Ha (g) mauuna. Crora oBe
TpU pazandure nudpe MoxeMo m3abparu Ha 2 - (g) = 72 mayuna. IIpema Tome Opoj mectonudppenux Gpojesa y
qyjeM 3aluCy YYeCTBYjy TPpU paszamumre nudpe, ol KOjUX je jemHa HyIa, jemHak je 72 - 180 = 12960.

Tpakeru 0poj je jemnax 45360 + 12960 = 58 320.

Y ommreM ciydvajy, Opoj n—rormumdpeHux 6pojeBa y UMjeM 3amucy ydecTBYje TadyHO k pa3anuuTux mudpapa, jeTHak
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14. 3a cBaro j € {1,2,...,n} o3maunmo ca A, ckyn mepMmyTamuja ckyma N, 3a kKoje Baknm a; = j. 3a 1 <
J1 < J2 < - < jp <noBawm [A; NA;, N---NA;| = (n—k)! (emementu ji,...j, Cy Ha CBOjUM MeCTHMA, a
octamux n — k erxeMeHaTa Mory OuTu y OUIO KOM penocieny Ha mpeoctanux n — k mecra). Ha ocHoBy dopmyie
YEbYUema U MCKbydema 1obujaMo aa je Tpamenn 6poj x, = nl — (7)(n — D+ (5)(n —2)! — - + (=1)"()0! =
nl(1-4+4 - +(=D"Lh).
Oszmaunmo ca S, Ckyn cBux nepMmyrammja ckyna N, y KojuMa HujeqaH ejgeMeHT Huje Ha ¢BoM mecty (|S,| = x,).
3a ceako k € {2,3,...,n} o3naunmo ca A, ; CKyI cBUX IepMyTanuja u3 S, KOX KOjux je ar = 1, ca By j ckyn cBux
mepmyTanuja u3 S, KOI Kojux je ar = 1, a; = k, ca C,, j CKyI cBuX mepMmyTamuja u3 Sy, KO I KOjux je ar = 1, a; # k.
Tana Baku By N Cp i = 0 u Ap k= Bnr UC, . Crynosu A, 2, A,3,...,A,, Takobe cy MeDycobro nucjyHKTHI
u Baxu S, = A2 UA,3U---UA, ,. Karo je z1 =0,22 =1 u |B, ;| = zp—2 (0Bme je ay =1 u a1 =k, a ocraunu
eJeMeHTH He cMejy 6uru Ha cBoM Mecty), |Cph k| = T,—1 (0OBIe je ap =1 m a1 # k, ITO je MCTa CUTyaluja Kao na
cMO m3banmuiau k—Ty TO3UIMjy U eJeMeHT k, a Ha mpBOM MecTy 3abpanuiau 1 m ocTaam ejeMeHTH He cMmejy OuTu

n
Ha CBOM MECTY — BUX UMA Tp_1), |Ank| = Tn_1 + Tn_2, Do0UjaMO z, = |Sp| = Z |[Api| = (n — 1) (@n—1 + Tp_2).
k=2
Tj. mobumnu cmo ma je Tpaskenm Hu3 oxpeben mouerHuM unanoBuMma r; = 0, 2 = 1 ¥ peKypeHTHOM (GOPMYIOM
Zp = (n—1)(Tp-1+ Tp_2), n>2.
15. k enemenara ckyna N, koju he OGutu Ha CBOjUM MecTMMa MOry ce omabparu Ha (Z) mauuHa. Ocranaux
n — k ejeMeHaTa MOrYy Ce PACIOPEIUTU HA OPEOCTAIUX N — k MecTa, TakO Aa HUjeIaH O TUX eJeMeHATa He

CTOjU HA CBOM MECTY Ha Ip_j HauuHa (6poj u3 nperxomuor 3anartka). Crora je Tpaskenu O6poj jenHar (Z):z:nk =

! —
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16. Heka je S ckyn pemema jemHauune r1 + o +---+x, = 11 y ckyny Ng, a A, B u C' cKynoBu OHUX pellema 3a
koja Baske ycuoBu: x1 = 0 (A4); jeman ox 6pojesa x1,xs,...,T, jennak je 11 (B); jeman ox GpojeBa X1,xa,...,Tn

jemmak je 10 (C). Tama je |S| = ("1'9), |[A| = ("1?). |B| = n, |C| =n(n—1), |[ANB| =n—1, |[ANC| = (n—1)(n—2),

[BNC|=0u |[ANBNC|=0. Ha ocHOBY NpUHIWIIA YKBYUYEHA U UCKLYUEHA NOOMjaMO Aa je TpaskeHu Opoj
jenHak (n1+09) —2n+1.



