TEMA 3A T'PYIIA A (11-12 KJIAC)
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IIOCTaBEHO B €AHO  OT  JBCTC Wmoctpanus Ha pa3IuvHUATE
BB3MOXHM  IIOJIOKCHMA ~ — 1O IOIDEKIAHUA B ITDBUS IIDUMED.

IBbJDKMHA WIH 10 [IHPWHA Ha
MpeKaTa, KaTo He ce MPaBH pa3jinkKa
MEXIy JBaTa Kpas Ha mapderto. [[loHeke MpoIechT Ha M3YUCICHIE Ha BEPOSTHOCTHATA
MaIIWHA € JBJIBI U CIOXKEH U CE ,,pa3lpoCTpaHsBa‘ [0 €THOTO H3MEPCHHUE HA MpEXKara,
Hy)KHa € TOJIIMa CTOMHOCT Ha JbJDKMHATA N, 32 pa3jivka OT CTOMHOCTTA Ha IIMPHHATA
M. 3a BEpOATHOCTHHUTE U3YUCIICHUS € HY)KHAa KOMOWHATOpHKA, pazdyuTamia Ha Opos Ha
pa3NUYHUTe aMUHOKHCEIIMHHHU TMOIAPEXIaHMsI, KOUTO MOoraT Ja ce oOpa3yBaT BBPXY
pemeTKaTa o] BIUsSHIE Ha OKOJIHATA Cpeja.

OOUKHOBEHO EKCIIEPUMEHTATOPHUTE C€ MHTEPECYBAT OT ,,IOPAAbKA’ HA PEe3yITaTUTEe, HO
B CiIydasi BHCOKO ce IleHH Bamara cmocoOHOCT 3a TOYHHM w34YuciieHHs. Hamwmmiere
mporpaMa aminosoup, KOSATO H3BEXKAa OCTaThKa, IIONyYeH KOraTto Oposi Ha
pa3IUYHUTE TIOKPUBAHUS HA MpeKaTa ¢ aMUHOKHUCEJIMHU ce pasnenn Ha 602214179.
Bxoa. Ha enuHcTBeHUS pen Ha CTaHAAPTHUS BXOJ Ca 33/1aJICHU €CTeCTBeHUTe unciaa N
uM.

H3xon. Ha enuHCTBeHHs pel Ha CTaHOAPTHHS W3XOJA H3BeleTe Opos Ha pa3jHMyHHUTE
3aIrBJIBAaHUS Ha MpeXa ¢ pasmepu N X M, KOUTO ce MoiTydaBaT IpH IDTBTHO IMOAPEKIAHE
Ha TPaBOBI'BIHUI € pazMepH | x 2.

OrpaHndeHust
I<N<10" 0<M<7.
IIPUMEP 1 IIPUMEP 2
Bxona: Bxona:
2 3 6 3
H3xon: H3xom:
3 41
PEIIIEHUE

IIle mpencraBuM MpekaTa OT KBaJpardyeTa ¢ MaTpULd, & AMUHOKUCEIMHUTE, 3aIbJIBALIU
MpeKaTa, C IBOMKH ChCEIHU B PEJl WK CTHIO eneMeHTH. [ToHexe MpaBObIbIIHUINTE Ca C
pasmep 1x2, To eAMH MPaBOBI'BIHUK HE MOXKE J1a MPUCHCTBA B MOBEYE OT JBa pela Ha
marpuuara. [lle paznenum 3ajadara Ha JBE YacTH.

II'vpBa yacrt. Jla mpeanosioxkuM, e cMe 3allbJIHWIM H3IMJI0 MbpPBUTE k—1 pena Ha
MaTpHLATa, KATO CME OCTABUIIM k-THA pell 3allbJIHEH YaCTUYHO, a CIEIBALIUTE PENOBE HE
cMe 3ambIHWINA H300110. HTEpecyBa HHU, 32 BCAKO BB3MOXXHO YACTHYHO 3aITbjIBaHE Ha
€JIEMEHTUTE B pel k-1, IO KOJKO pa3jIMyHU HAa4YMHA MOXKEM Ja AOIIBJIIHUM TO3U peEl,
OCTaBsiiKW k-THS 3ambJIHEH YacTMYHO, a CJEABAIUTE peloBe — He3ambJHEHU. Ta3u
1oj3ajaya MOXKe J1a C€ Pelld, U3MOJ3BAalKU TeXHUKATa “IUHAMHYHO ONTUMHUpaHE” WIN
PEKYpCUBHO H3YepIiBaHE Ha BB3MOXXKHUTE no3ambiBanud. llle kogupame 3ambiiBaHUsATa
Ha pell ¢ IbJDKUHA M ¢ €eCTECTBEHO YMCIIO B MHTEpBaja [0,t=2M), BCEKU OUT Ha KOETO IIie
CHOTBETCTBA Ha 3albJIHEHOCTTAa Ha CbOTBETHATA KJIETKA OT pena. B pesynraTt noiayyaBame
MaTpHULATa HA IIPEXOJUTE A, KOSATO HU IMOKA3Ba IO KOJIKO HAYMHA MOXKEM J1a IPEMUHEM
OT (UKCHUPAHO YACTHUYHO 3aITBIHECH pell KbM CIIEABAI pPel, YAETO YaCTUYHO 3aITbJIBaHE
ChIO cMe (UKCUpATH — OpOSAT Ha MPEXOTUTE OT 3abJIBAHETO KOAHMPAHO C X KbM
YaCTUYHO 3aI'bJIBAHE Ha ClIeABALMA peN, KogupaHo ¢ Y € A[X] [Y].

BbB BTOpaTa YyacT Ha pelIeHHETO ¢ HAMEPUM OpOsi HA HAYMHUTE 3a 3allbJIBAHC HA
usnata Matpuna. Heka ot 3ambiBaHe X MOXKEM Ja MPEMUHEM KbM YacCTHYHO 3allbjBaHE
Ha CleaBallus pel, KoaupaHo ¢ Y, o A [X] [Y] HayuHa, a OT 3allbJIBaAHE, KOAUPAHO C Y,
IpeMHHaBaMe KbM 3allbjBaHe, KOOUpaHO ¢ Z, mo A[Y] [Z] wnHauuna. [lopamu
HE3aBUCHUMOCTTA Ha TE3U JBE 3aITbJIBAHUSATA CJIEABA, Y€ MOXKEM Ja 3aIIbJIHUM ITOCIEIHUATE
nBa peaa nmo A[X] [Y]*A[Y] [Z] nHauyuna. [Ipu TOBa MOCHEIHUAT pel LIE € YaCTUIHO
3aITbJIHEH W 3aITBJIBAHETO MY Ie € KoaupaHo ¢ Z. [To mHmyKknus ciensa gopmyna 3a N
nocnenoBarenHu peaa. [loHeske He HU UHTEPECYBAT KOHKPETHUTE MEKANHHU 3aITbJIBAHUS
Ha pemoBere (Te Morar jga OBJaT MPOW3BOJHHU), pasriekKIaMe BCHYKA BB3MOXKHU
MIPEXO0/IM, KOETO ChOTBETCTBA Ha MOBIUTAHE HA MAaTpHUIlaTa Ha MPEXOIUTe Ha KBazpar. 3a
Jla TIONyduM Oposi Ha BCHYKH 3aIbJIBAHUSA, TPsOBa Jla TIOBAWTHEM Marpuiiata Ha N-Ta
CTENeH, U3TMOA3BaKK allTOPUTHM 332 ObpP30 IOBAUTAaHE Ha MAaTPHIIA HA CTETEeH. ThpCEHUST
Opoii e chabpkaHWeTO Ha KieTkata B[t-1] [t-1] = A"[t-1][t-1] — OposT Ha
MPEXOAUTE OT U3LAJIO 3aIIBIHEH IBPBU PEll, KbM U3IAIIO 3albJIIHEH MTOCIEIEH peNl.



B1b3M0XHM MOIX0IU 32 YACTHYHO pellaBaHe Ha 3aJavyaTa (Mopaayd BUCOKa CIOXKHOCT Ha
aJTOPUTMHUTE) ca ChINO Taka ITBJIHOTO M3YEpNBaHE M JWHAMHYHO ONTHMHpPAHE 3a
BCHYKH peloBe 0e3 YMHOXKCHHE Ha MaTPHUIIH.

#include <iostream>

#include <memory.h>

using namespace std;

const int MAX M = 6;

const int MOD = 602214179;

typedef long long type;

typedef type matrix[1<<MAX_M] [1<<MAX_M];

type n; int m, t; matrix A, B;

void matrix_init ()

{

}

int i, j, k;
int dp[MAX_M];
for (i=0;i<t;i++) {
for (j=0; j<t; j++) {
memset (dp, 0, 31zeof(dp));
for (k=0; k<m; k++) {
if (j&(l<<k)) {
if (1&(1<<k))
1if (k&&(J&(l<<(k-1)))&&(1&(1<<(k=-1))))
dplk] += k>12dpl[k-2]:1;
else dplk] += k?dpl[k-1]:1;
}
else if (i&(1l<<k))dplk] += kz2dplk-1]1:1;
}
A[i][3j] = dplm-1];

inline void add_mod(type &a,type b) {a=(a+b)%MOD;}
// YMHOXeHMe Ha OBe MaTpuum txt -> 0 (t"3)
void matrix_mult (matrix C, matrix D)

{

}

int i, j, k;

matrix ans;

memset (ans, 0, sizeof (ans));

for (i=0; i<t; i++)

for (J=0; J<t; J++)
for (k=0; k<t; k++)
add_mod(ans[i] [j],C[i] [k]I*D[k][J]1);

memcpy (C, ans, sizeof (ans));

// moBmurahHe Ha MaTpuua Ha cTeneH p —-> O(log(p))
void matrix_power (type p)

{ 1f (p==1) memcpy(B,A,sizeocf (A));
else {
matrix_power (p>>1);
matrix_mult (B, B);
if (p&l) matrix_mult(B,A);

}

int main ()

{ c¢cin >> n >> m;
t = 1<<m;
matrix_init () ;
matrix_power (n) ;
cout << B[t-1][t-1] << "\n";
return 0;

3anaua A2. OXPAHA, aBTop Boiiko banuen

TonstM KpBIBJI CKITAJ c€ OXpaHsABa OT Pa3IOJIOKEHH OTBBHH TP JABOWKH IMa3add, OObpHATH
C JIMIe KBM cpefiaTta My. Besika Boiika 0TroBapsi 3a €iH OTIPeIeieH YIacThK OT CTEHATa.
[TspBUAT Ma3a4 BB BCSKA qBOMKA cieny (03 HempeMeHHO J1a 5T BIKA ISUIOCTHO) J9acTTa
OT CTE€HAaTa HA/ISICHO OT TOYKaTa mpej cebe CH 0 TouKaTa Ha CTeHaTa, HaMupaia ce mpe;t
BTOpHS Ma3ad. [lapTHROPBT My ClIeZH CHUTHMS y4acTBK — OT IMPaBo Mpex cede cu HaIsIBO
0 ToYyKaTa mpen mepBus (BWK ¢urypata). Hamumere mnporpama guard, KOATO
MIPOBEpPsIBa JaJIK TI0 TO3W HAYWH CE CIIEAN IsiIaTa CTEeHa.

Bxon. Ha cranmaptHus BXxon ca

3aJaJeHy JBOMKHM I€Id 4Yuciaa — Mazau 3.1
KOOpJIWHATH Ha 3aJaJeHUTE TOYKH. Mazau 3.2
Ha mppBHs pen ca KOOpAMHATUTE HA
LIEHThbpa Ha CKJIaJa, a Ha CJeIBaluTe
TpU — TE3W Ha Ma3auure, MO eaHa
JIBOWKA Ha pell — 3a MbPBUS U BTOPUS
mazad BbB BCSKa JBOMKa, CHOTBETHO.
Bewuku koopaMHATH ca B MHTEpBaia
[-150,150].

Msxon. Ha pen ot cTangapTHUS U3X0.
ce oOoTmedarsa IUI0  YHCIO  — Mazau 1.1
HaOrogaBaHaTa 4acT OT CTeHaTa B
MPOIEHTH, 3aKpbrjeHa 1O Haill-
Onu3KkaTra Is1a CTOMHOCT. Axo
HaOJIogaBaHaTa d4YacT € €IHaKBO

Mazau 2.2

Maszau 2.1

Masau 1.2

Onu3Ka J0 ABC LCJIMW 4uClia, B3EMCTC
I1O0-TOJIAMOTO.
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3a BCsKa OT JBOWKHUTE IMa3add, MO3UIIMUTE UM W IICHTHPHT HA CKJIaJa OTMPENeNAT Jbra
OT OKPBXHOCT, YHHTO paamyc ¢ Oe3 3HadeHwe. [lo mameHWUTE TOYKM HaMHpame
Kpauilara Ha JbIUTE B BIVIOBH CTOMHOCTH. ThpceHaTa MOKpHUTa 4acT OT CTEHaTa €
MsIpKaTa Ha 00eTMHEHUETO Ha TPUTE IBI'H, OTHECEHA KbM IIs1aTa OKPBIKHOCT.
Hamupanetro Ha Ta3u MspKa HEMOCPEACTBEHO € HEyNOOHO, MOHEXKe 0O0CTUHEHHETO Ha
JIBE IIbTM CE CHCTOM OT CJIHA WU JBE IBIH, KOSTO WM KOWTO IOCIEe TpsiOBa na
o0eMHUM C Tperata abra (M TOJKOBA MO-TPYIHO, aKO JBIUTE ca MOBEYEC OT Tpu!).
3aroBa ¢ HoOpe Ja IMPUIIOKKAM METOJa Ha BKIIOYBAHE W M3KJIOUBaHe. B cimydas ToBa
3HA4Y¥ 1a HAMEPUM YHUCIIOTO aj+artaz—(ap+ayp+as)+ains, KbACTO ay, d; U as ca MEPKHUTE
HA CAMHUTE IIbIH, d|s, dp3 U d3) C& MEPKHUTE Ha CEYCHUATA (OOIIUTE YacTH) Ha @ C dy, A3 C
a3 M as € a;, a djp3 € MApKaTa Ha cedeHneTo (00IaTa 4acT) Ha TPUTE JbIH 3aeIHO.

Kak nammupame ceuennsra? TpsOBa ga 3abenexuM, 4e cedeHHE Ha JBE BT CHIIO MOXKE
Jla ce ChCTOM OT JBE IbI'M, HO TOBAa CTaBa CaMO TOTraBa, KOTraTo ABETE ABI'M MOKPHUBAT
msiaTa OKPBHKHOCT, a 3HAa4d M OTrOBOPBT € H3BECTeH 0e3 HyXIa OT JApYyrd
MpecMATaHMs. 3aTOBA CEUEHUS U MEPKH (,,IBJDKUHHU* B BIIIOBA MApPKA) HA TBTH THPCUM
CcaMO KOraTo BCEKH [IBE ABI'M WIIM HsAMAT OOIla 4acT, WIIM TS € €IMHCTBEHA Abla.

3a BcekH NIBE IBrU IpoOBepsBaMe BUaa Ha obOmiara mMm 4act — 0, 1 wim 2 awru, u
MOCThIIBAME CHOTBETHO. [IpoBepkara 3a Buja Ha o0IIaTa UM 4acT, KAKTO U HAMHPAHETO
Ha 00IIaTa 9acT, KOraTto € Hy»HO, CTaBa ¢ IOMOIITA Ha €{HA MMO-IIPOCTa MPOBEPKA: Il
JlaZieHa BIoBa CTOMHOCT ce HaMUpa MEXAY JIBE APYTH BHPXY OKPBHKHOCTTA, T.€. AU
TOYKA MOJ JaJIcH BI'BJ JCKH Ha JaJcHa Abra.

[Ipu mpecMsTaHUATAa ¢ BIIIOBH CTOHHOCTH — CHOMPAHWS, U3BAXKIAHUS U CPAaBHCHUS —
TpsiOBa 1a ce BHUMaBa BbB BpB3Ka C (hakTa, 4e JHrOBUTEC MHTECPBAIM MMAT TPaHUIN B
[UKJINYHA, & He TIPOCTO JMHEWHA YMCIIOBa 001acT. B TOBa OTHOIIEHHUE JIECHO CE MPaBAT
TPEIIKH.

#include <iostream>

#include <cmath>

#include <utility>

using namespace std;

#define DPI (2*3.1415926536)

#define EPS .0001

typedef pair<double,double> prd;

inline bool 1t (double a, double b) {return a<b-EPS;}
inline bool eqg(double a, double Db)

{return fabs(a-b)<=EPS;}

inline void normalize (prd & a)

{if (a.first>a.second) a.second += DPI;}

bool onarc(double a, prd arc) {
if (a>=DPI) a -= DPI;
return lt(arc.first,a) && lt(a,arc.second)
|| lt(arc.first,a+DPI) && lt (a+DPI,arc.second);
}
double xsect (prd al, prd a2, prd & x) {
bool onll,onl2,on2l,0on22;

onl2 = onarc(al.first,a2); on22 = onarc(al.second, a?);
onll = onarc(a2.first,al); on2l = onarc(a2.second,al);
if (!(onll || onl2 || on2l1 || on22 ||

eg(al.first,a2.first) && eqg(al.second,a2.second)))
return O0.;
else if (onll && onl2 && on2l && on22) return -1.;
x.first = onl2 ? al.first : a2.first;
x.second = on2l ? a2.second : al.second;
if (x.first>=DPI) x.first —-= DPI;
while (x.second-x.first>=DPI) x.second —= DPI;
if (eg(x.second,x.first)) return 0.;
normalize (x);
return x.second-x.first;
}
int main () {
prd o,g9l,92,al3],x;
double s,sl,s2,s3;

int i,p;
cin >> o.first >> o.second;
for (i=0; 1<3; ++1i) {

cin >> gl.first >> gl.second >> g2.first >> g2.second;

al[i]l.first=atan2(gl.second-o.second,gl.first-o.first);
al[i] .second=atan2(g2.second-o.second,g2.first-o.first);
if (af[i].first<0.) afi].first += DPI;

if (a[i].second<0.) al[i].second += DPI;

normalize(al[i]);

}

sl = xsect(al[l]l,al2],x); s2 = xsect(al[2],al[0],x);
s3 = xsect(al[0],all],x);
if (s1<0 || s2<0 || s3<0) p = 100;
else { s = a[0].second-a[0].first + a[l].second -
all].first + a[2].second-a[2].first - (sl+s2+s3);
if (s1>0. && s2>0. && s3>0.) s += xsect(x,al[2],x);
p = (int) (.5+s*100./DPI);

}
cout << p << endl;
return 0;



3agaua A3. TEHEPATOP HA OBUKHOBEHMH JIPOBMU, aBTop Muiagen MaHeB

ITersp € ydueHuk B mectd kinac. 3amaunrte oT rpynu E u D Ha BCHYKH ChCTE3aHMS TI0
nHpOpMaTHKa Bede He ca HUKAKbB mpodiem 3a Hero. ETo 3amio Toif 3amoyHa caM 1a cu
M3MUCIHA 3a]la4d, 9e Jake W Ja T'H pemaBa. Hali-HOBOTO My TBOpEHHE € mporpama 3a
reHeprpane Ha oOMKHOBeHH IpoOu. ETo kak pabotu . [leThp BBBeXkIa HECHKpaTHMa
obukHOBeHa Jpob x = p/q (p ¥ g ca MOJIOKUTETHH [IeTH Yncia). [ eHepupaHeTo Ha HOBU
nIpobu ce m3pbpmBa upe3 komanaute L wiu R. [lpu komanna L mporpamara u3BexIa

HechKpaTUMa apo6, pasHa Ha 2X +1, a npu R — HechkpaTuma apo6, paBHa HA 5
X+

IIpu Bcsiko cienBamo BbBEXKIaHe Ha KoMaHaa L nnu R, 3a reHepupaHeTo Ha HOBa Apo0

TporpaMara u3IoJi3Ba rnocjaeaHaTta nojixyieHa. Hampumep, ciieqr BbBexaaHe Ha 5 R, L,

1 3 4 2
L u R, 11 W3BeXKAa MOCIEAOBATEIHO IpOOUTE —, —, — U —

1
pasbepe KOJIKo ITbTH Haii-MaJIKko TpsiOBa na BeBeae L nimu R, 3a 1a Moke mporpamara My
Ia reaepupa apo0Ta, kosTo e BbBel. [lomorneTe Ha [leThp, KaTo HamuIIeTe Mmporpama
gen, KOSTO pelraBa HoBaTa 3a/1aya.
Bxoa. Ha enue pen Ha cTaHOapTHHUS BXOJ ca 3aaICHH JBE LIEIH MOJIO0KHUTEITHN YHCIIA —
YUCTUTEIIAT p U 3HAMEHATEIAT ¢ Ha BbBeneHarta oT IleTsp HechkpaTHMa Ipo0.
H3xon. Ha ennH pen Ha CTaHIApTHHUS M3XOJ ITpOrpaMara TpsiOBa Ja u3Bee Hail-MaaKus
Opoit koMaHIH, HEOOXOIMMH 3a J1a ce TeHepupa 3amajeHara apod. Ako BbBelIeHATa OT
ITetsp mpo6 HE MOke na ObAe reHepupaHa, mporpaMara Tpssosa aa n3sene 0.
Orpanunyenus. 1 <p <10 000 000, 1 < ¢ <10 000 000

. Cera Ilersp ucka na

IIPUMEP
Bxon H3xox
2 3 4
PEIIIEHUE

4
Hexka x=-— (P um ¢ ca B3aMMHO NPOCTH LEIH MNOJOKUTEIHM ducia). Torasa

dxs1=2P¥4 X P
q x+2 p+2q
TO MOJE J1a 1 CbKPaTUM CaMoO Ha 2, 3aIi0TO
(2p+4.9)=(2p.q)<2(p.q)=2u (p.p+2q)=(p.29)<2(p.q)=2.

CHCZ[OBaTCHHO cymMara Ha YUCJIUTCIA U 3HAMCHATCIIA B HOBOIIOJTYYCHUTE HECChbKPATUMHA

. Axo MOXe J1a ChKpaTHM HSKOS OT T€3U JpooH,

apobu e e um 2 ( p+ q), nwm p + ¢ . Twit karo nporpamara Ha [leTbp Tpa6Ba na

TeHEepUpa BbBEACHOTO OT HCTO YUCJIO, TO IIPHU BCAKO BBBCIKAAHE HaA L win R TpH6Ba Ja

ce 1oJyyaBa HEChKpaTUMa JIpob cbc cOOp Ha YMCIIUTENS U 3HaMeHarens p+¢.3ap u

( nMa JIB€ Bb3MOXHOCTH:

2ptq P
q p+2q

nmporpamara Ha HeT’Lp HsiMa J1a MOXKE a reHeprpa BbBCJICHATA OT HETO L[p06.
2. ﬂBeTe qyciia ca ¢ pas3jiniHa 4YC€THOCT. Axo p € 4YCTHO YHUCJIo, a ¢ — HCUCTHO, TO L[p06Ta

2p+q

1. U JABCTC 4YKCJia Ca HCUCTHH. Torasa ,Hp06I/ITC Cca HECBbKpATUMHU U

€ HeChKpaTuMma, a apodra — cbKkpatuma. B To3u ciyuail, 3a ga He ce

q P+2q
IPOMEHHU cyMaTa Ha uyuciuTels U 3HameHarens, Ilersp TpsOBa na BvBene R. Axo P e
2p+q

HCYCTHO 4YuUCJIO, a q — YC€THO, TO [[p06Ta € CbKpaTuma, a ,up06Ta

q p+2q

HECbKpaTHUMa. B TO3U cnyqai/'[, 3a Jda HE C€ IPOMCHU cCyMaTa Ha YHUCIUTCIA U
3HaMEHarTed, HeT’Lp TpH6Ba Ja BBBCIC L. 3a HOBaTa ,Hp06 OTHOBO YHUCIIHUTCIIAT U
3HAMCHATCJIAT Ca LCJIUM YucCjia € pasjandHa YCETHOCT. I'II/IC.]'IOTO p+q MOXKE Ha c€

MpeacTaBu KaTto cOOp Ha JBE IOJIOKUTEITHH IIETH YHCIa IO p+q—l HaumHa. ToBa

O3Ha4yaBa, 4e€ aKo CJeN p+q—l BbBeXJIaHus Ha L winu R, OTUMTAaKW TOPHUTE

Pa3CHKACHUS, HAYadHaTa Ipo0 He ¢ Owmia reHepupaHa, TO Ts HAMA Ja MOXE Ja Obie
u3BesieHa oT nmporpamara Ha [leTsp.

#include<iostream>

using namespace std;

int main ()

{ int p,q,pl,gl,br;

cin>>p>>qg;
if (p%2==1&&9%2== 1)

{ cout<<0O<<endl; return 0; }
pl=p; gql=q; br=0;

do

{ if (pl%2==0) {pl=pl/2;gl=pl+qgl; }
else {gl=gql/2;pl=pl+gl; }
br++;

}while (pl!=p&é&br<p+q) ;

if (br==p+qg) cout<<0<< endl;
else cout<<br<< endl;

return 0;



TEMA 3A I'PYIIA B (9-10 KJIAC)

3agaua B1. IPUCBOSIBAHE, aBtop SIBop Huxkudopos

Koraro B mporpama nHanumieM a=b (WM a:=b), oyakBame, Y€ ChAbPKAHUETO Ha
MPOMEHIIMBATa b Ie ce KOMHpa Ha MICTOTO Ha OCETalTHOTO CHIBbpPKAHUEC HA a.
Bb3mokHA € M Ipyra KOHLEMINS 3a NPHCBOSBAHE: B pEe3yiTaT Ha OMepamusira p=qg
MPOMEHIIUBATA P COYU KbM TOBA MACTO B ITAMETTA, KBJICTO CE ChXPaHsBA CTOMHOCTTA HA
mpoMeHIUBaTa . [Ipm TakoBa MPHCBOSIBaHE, KOTATO HA HAKOS OT HPOMCHJIHMBHTE,
couemy KbM MACTO B [amMerra, OBJe JaJeHa HOBa CTOWHOCT, BCHUYKH [IPYTH
TIPOMEHITMBH, COYEIH KbM TOBA MSCTO IOJTydaBaT HOBATa CTOMHOCT.

3amadata € Ja HaNWIIETe MHTEPIpETaTop inter 3a e3uk, B KOHTO CHIIECTBYBAT H
nBeTe (GopMHM Ha TpPHUCBOsIBAHE. B TO3M €3UK BCHUYKH IPOMCHJIMBH HWMAT YHCIOBH
CTOHHOCTH, @ IMEHATa UM CBHIIO Ca YMCIIA.

IIporpamumsT hparMeHT, KOUTO TpsOBa Aa HHTEPIPETUPATE CHABPKA 3 BHIa KOMAH/IH:

C x y — KBIETO X M y ca UMECHa Ha NMPOMCHJINBH, O3HauaBa: B IaMeTTa, KbIETO
COYM X J1a O'bJic KOIMPAHO TOBA, KbM KOETO COUH y (0OMYaliHO MPUCBOSIBAHE).

R x y — KbJIETO X M y ChIIIO ca UMEeHa (HOMepa) Ha JIB€ MPOMEHJIMBHU, O3HA4YaBa:
MMPOMEHITUBATA C IME X Ja 3all0OYHE JIa COYU TaM, KbJICTO COYH IIPOMCHIINBATA V.

N X — KBJIETO X € M€ Ha MPOMCHIINBA, O3HAYABa, Y€ B ITAMETTA CE€ 3aJeJs MACTO, B
HETO ce MOCTaBsI pe3yNTaThT OT PyHKIHATA getnextint, a MPOMEHIUBATA X 3all0YBa
Jla COYM KBM TOBa MsCTO B mamerta. DyHKIUATa getnextint BuHAru Bpbma ¢ 1
roBedYe OT MPEIWIITHHSA IThT, KOraro ¢ Omia u3BMKaHa, 3amouBaiiku ot 0. Ilpexnm ma
3armoYHe WHTEpIpeTanuATa Ha KOJa, 33JaJcH Ha BXOJa, BCAKA OT NPOMEHINBUTE €
uMalia CTOMHOCT paBHA Ha HOMEpa CH, B Pe3yJTaT Ha ChOTBETCH OpOW M3BMKBAaHUS Ha
getnextint (Ta3u 9acT OT KOAa HAMa Ja ObJiec BKIIFOUCHA BBB ()parMeHTa).

Bxoa. Ha mepBust pen Ha cTaHAapTHUS BXOJ ca 3afaleHu OposT P Ha MPOMEHIUBUTE U
Oposit M Ha penoBere Ha mporpamata (P < 500 000, mmeHara Ha TIPOMEHJIMBHUTE ca
guciara ot 0 mo P — 1, M < 10 000 000). Ha Bcexn ot cnempamute M pena e Obae
3a/1a/ieHa 1o eJHa KOMaH/a.
H3xon. Ha equn pen Ha cTaHIapTHHUS M3XO][ porpaMa TpsiOBa Ja W3BEIC CTOHHOCTHTE,
KOWTO IIe MMAT CJe]l U3MIbJIHCHHE Ha mporpamaTta, npomermsute 0,1,..., P — 1, B To3u
pen.
Orpannyenns. Tazu 3anaua TpsOBa 1a peluTe ¢ orpaHndeHne Ha namerra ot 10 MB.
MNPUMEP

Bxona: IHosicHenue: Axo npociieauM nporpamara CThIKa 0

5 CTBIIKA, TO IIPOMEHIIMBUTE IIIe IMAT CTOWHOCTHUTE:

OTHAYAJIO: 0123456
caen 1 xomanga: 0023456
cien 2 komangu: 0003456
cnen 3 komangu: 3303456
cien 4 xomauan: 3303556
B Kpast: 3303576

ZWOOQw3
g ON
o wo o

H3xon:
3303576

PEIIEHUE

OT yCIOBHETO € OYeBHIHO, Y€ TpsiOBa aa ObIAT pas3lelcHH MOHATHETO MPOMEHIINBA
(mosileTo OT mMameTTa KbJAE COYM Ts) M MOHATUETO CTOMHOCT (ChABPIKAHUETO Ha IOJIETO
KBM KOETO TS COUH).

3ameHoTo orpanmdeHue Ha Tmamerta (10MB) wu3rmexma gocTtaTbuyHO, TBH KaTo
npomernuBuTe ca He moede oT 500 000. CroifHOCTHTE KbM KOHTO MOXE Ja ObIe
coueHo, obade Omxa mormu ga gocturaat go 10 500 000 (mepBonagaman 500 000 +
10 000 000 m3BukBanus Ha koManaa N).B cemoto Bpeme 500 000 mpoMeHNUBU HE MOTaT
ma couar moseue or 500000 croitHocTH. Bemnara koraTo CTOHHOCT ocraHe 0Oe3
MIPOMCHITHBA, KOSATO JIa COYU KbM HEsl, TS CTaBa HEHM3IOJI3BacMa — HsIMa KOMaH/Ia ¢ KOsTO
MPOMCHIIMBA J1a CE HACOYM KBbM Hes TO-KbCHO. B TakbB cilydail e ¢ yJgadHo na
pa3no3HaBaMe TaKHBa MMOJICTA ITAMET ¥ J1a TH OCBOOOXKIaBaMe 3a CIICIBAIIO U3IOJI3BaHE —
Te OMXa MOTJIM JIa HU MOTPsIOBAT MPH €HA U3HCHAIBAIIO JIBJITa Cepusi OT KoMaHau N.
BpemMeBure orpanndeHusi He OWxa HU TIO3BOJWIIM TPUBHWAIHU perneHus. Hanpumep, na
THPCUM TIOJIE OT MMaMeTTa, KbM KOETO He COYM HHUKOs TMpOMeHIMBa. ToBa TpsOBa 1a
YCTaHOBSIBAME MHUTHOBEHHO, KaTO IMa3uM Oposi Ha MMPOMEHJIMBHUTE COYEIIH KbM BCSAKA OT
croitHOCTHUTE, HampumMep. 1lle nmMame HyXma ChIIO Ja HAMHpaMe ¢ KOHCTaHTHA CKOPOCT
cBoOoHO ToJie. ExaHO pemeHue Ha TO3W BBIPOC €, Ja MOIAbpKaMe HAKAKBa JIMHEHHA
CTPYKTYypa ChC CBOOOJTHHUTE TOJIETA, B KOSATO Ja MOXEM Ja J00aBsIMe W OT KOSTO Ja
B3eMaMe eJIeMeHTH. EJfHa BB3MOXKHOCT € CTEK, UMIUIEMEHTHUPAH KaTo CBBbpP3aH CIUCHK, B
KOWTO BCSAKO TOJE OT MaMeTTa, KbM KoeTo codaT O MPOMEHIMBH, € YKa3aTell KbM
CJIEJIBAII0 HEW3IION3BAaHO IIOJIE OT maMmerTa. JlOCTBIBT B TaKbB CBBP3aH CIIHCHK
OCBIIIECTBSABAME TIPE3 MOCIEAHTO JOOABEHO IOJIC — BPBX HA CTEKA.

Taka ce ouepTaBar CICAHUTE PCATU3AIUHN HA TPUTE KOMAHIH:

C (TpuBHaIHa) — CTOMHOCTTA KbM KOSTO COYH X CE 3aMEHS OT CTOMHOCTTa KBbM KOSTO
couu y.

R — mpoMeHIIMBaTa X Ce MPEHAac0YBa KbM MSICTOTO, KbM KOETo coud y. ToBa HamaisiBa ¢ 1
Opos Ha MMPOMCHJIMBUTE, COYCIIN KBbM IIOJIETO, KBIIETO € couena x. Ako Opost crane 0 —
0CBOOIEHOTO TT0JIE C€ H00aBs B CTEKA HAa CBOOOIHHUTE ITOJIETA.

N — B3ema ce CBOOOJHO TOJIe OT Bhpxa Ha cTeka. [locTtas ce B HEr0 HOBaTa CTOMHOCT, a
X 3armouBa ja coyn TaMm. C eBEHTyallHO OCBOOOACHOTO OT X IOJIE MMOCTHTBME KaKTO mpu R.
Crnen oTpabOTBAaHETO HA TE€3W KOMaHIHM, OTIIEYaTBAME CTOMWHOCTHTE IIMTUPAHHU OT BCSKA
OT MPOMECHJTUBUTE.

#include<stdio.h>

#define max_var 500003

using namespace std;

int memory[max_var];

int usages[max_var];

int points[max_var];

int var, orders, nextint, firstfree;

int getnextint () {



nextint=nextint+1; justfreed(points|[to]);

return nextint-1; points[to]l=points[from];
} usages [points[from] ]++;
int getnewfreecell () { }
int tmp=firstfree; }
firstfree=memory[firstfree]; for (int j=0; j<var; j++) |
return tmp; if(3!'=0)printf (" ");
} printf ("%d",memory[points[j]]);
void justfreed(int to) { }
usages|[to]——; printf ("\n");
if (usages[to]l<1l) { return 0;
usages[to]=0; }
memory [to]=firstfree;
firstfree=to; 3amaua B2. CYMU B KBA/IPATU, aBtop I1aBaun I1ees
} EctecTBenute umcna ca 3aludcaHU BbPXY
} ' Mpexka OT KBajapardera ¢ mmupuHa 10, i TalzlalslelsTaTslw
int main() { Ha4yajJoTO Ha KOSTO € IOKAa3aHO BISCHO.
nextint=0; Heka e 3afaficHO LSUI0  IOJIOKHTEIHO R B
scanf ("%d %d\n", &var, &orders) ; gucno S. Vckame ma HamMepuM TakKbB 20| 22|23 |24 |25 | 2527 | 28| 20| 20
for(int 1i=0;i<var;i++) {
: Jit<var; KBeiz[paT B MperkaTa, cyMara Ha yuciaTa B ot | o a3 |3 Nae s 5 | 5 | a3 | a0
points[i]=1i; KOWTO € Touno S. PasOmpa ce, TaKbB
usages[1]=1; KBaJpaT ChC CTpaHa | CBIIECTBYBA H TOBA kil I il el e Il I el T
memory [i]=getnextint () ; € CeOUHUYHOTO KBaapaTie, B KOETO ¢© 51|52 |53 |54 |55|56 (57|58 5a|en
} . 3allHCaHO CaMOTO S. Hue Tppcum KBampar, s e les el sl el e el e e
char o; YUITO TOPEH JIAB BIbI € KOJIKOTO MOKE
int from, toj M0-Harope M KOJIKOTO MOeE TO-HalsBO B LA I A I AR A I I A
firstfree=var; MpeXkaTa, C TO3U HMPHOPUTET —,HArope® e 81 (82 (83 |84 [ 85| 86 | 87 | 85 | 20 | @0
memory [var]=var+l; _ «
y[ 1=0; ! HO-BaXHO OT ,,HAIABO . 91 | @2 |93 |94 | o5 | o6 | o7 | 98 | 99 |100
usages|var|=U; Hexka, mampumep, S=162. Ha ueprexa ca
for (orders;orders>0;orders——) { NMOKasaHH TpH KBAjpaTa, cymata oT 101 [ 102|103 [104 [ 105 (106 | 107 | 108|109 {110
no ~mn .
scanf ("%sc", &o) ; YHCNIATa B KOUTO € 162: eMUHUST € CaMOTO 111|112 113|114 [ 115 [ 118|117 | 118 | 113 | 120
if (o=="N") {
scanf ("sd\n", &to) ; 4nCio 162, BTOPHAT € ¢ TOPeH JIsiB BIbl 35 121|122 |123 | 124 | 125|126 | 127 [ 128 | 123|130
> ° ’ ’ U TPETUAT — C TOPEH JIB bI'bd 7. IMeHHO
justfreed(points[to]); TMOCITEHHAT € Le/ITa Ha TasH 3a1a4a 131 [ 132|133 (134 [ 135136 | 137 | 138|139 (140
int ind=getnewfreecell(); Hamumrere mporpamMa  sqgsum,  KOSTO 141 [ 142 143 | 144 | 145|146 | 147 | 148 | 148 (150
memory [ind]=getnextint () ;
usages [ind]=1; OTKpHBA TBPCCHUS KBaapaT H M3BCKIA 151|152 [153 [154 | 155 | 156 | 157 [ 158 | 150 | 160
, ! YUCJIOTO B TOPHUS MY JISIB BI'bIL
points[to]l=ind; 161 | 162 163 [ 164 [ 165 | 166 | 167 | 168 | 163 [170
) Bxoa. Ha enuHcTBEeHMS pen Ha CTaH-
if (o==tC" ) { JApTHUS BXOJ € 3aJaJ€HO YUCIIO S’ HE II0- ATV T2 173 | 174 | 175 (176 | 177|178 (179 (180
- rossiMo ot 1000000. i
scanf("%d %d\n",&to,&from); 182 (183 [184 [185 (186 [187 (188 [189 [120
. . H3xon. [Iporpamara TpsiOBa na mu3Bene Ha
memory [points[to] ]=memory[points[from]]; 19 Bl R s 197 |- 198 1"

CTaHAApPTHUSL U3XOJl €IUH peld C IBUIOTO
YHCJIO0, 3alMCaHO B TOPHHUS JISB BI'bJl HA HAW-TOPHUS HAW-JISIB KBaJpaT B MpekaTa ChC
CyMa OT YHCJIaTa B HETO paBHA Ha S.

}
if (o=="'R") {
scanf ("%$d %d\n", &to, &from) ;



INPUMEP 1 IIPUMEP 2
Bxon: Bxoxa:

162 15

H3xom: H3xom:

7 15

PEIIEHUE

3a,uaana JOITyCKa pa3JIMYHU MOAXO0AH 3a PCIIaBaHEC, KOUTO KacCcaidT MOAXOAAIIO ThbpCCHE

B MpceiKarta. I[a MpEeCMETHEM, HAIIpUMEP, cymMara S Ha 4duciara B KBaJpaT € ITOpCH JIAB

BI'bJI N U CTpaHa a.

S=n+mn+DH)+n+2)+...+(n+a-1)+
+n+10)+(n+1D)+n+12)+...+(n+10+a-1)+.. +
+n+10a-1)+(n+10a-1D+1) ...+ (n+10a-1)+a-1)

a’2n+1la—11)

2

To3u pe3ynraT Boau U IO KpaTbK W OBpP3 aNrOpUTHM 3a pelllaBaHe HA 3ajadaTta: Thi
KaTo YCJIOBHETO HM3MCKBA MUHUMHU3MpPAHE HA n (MO-MAJKHUTE 1 ca IMO-HAarope u Io-
HaJISBO), TOBA € PABHOCWIIHO Ha MaKCUMHU3HMpaHe Ha a, KOETO obadye MOXKe Jla € Haii-
muoTO 10 1 Haii-manko 1. [Ipu 0oO0xokmaHeTo (HamMaysABaIlo) Ha T€3W CTOMHOCTH 3a d,
H3YHUCICHOTO 1 TPsiOBa J1a OTrOBapsi HA OYCBHIHH YCIIOBHS: J]a € CCTECTBCHO, KAKTO U Ja
€ JIOCTaTh4HO HAJSIBO, TaKa Y€ KBaApaThT ChC CTPaHa a Jla € B paMKUTE Ha Mpexarta. A
MMEHHO, aKO TOCJICHATa [IU(pa HA 1 ¢ HyJa, € BB3MOXEH caMO KBapar ¢ a = 1, uHaye
ca Bb3MOXKHM KBajpaTute, 3a kouto (n mod 10) + a < 11. IIbpBOTO HaMepeHO # C Te3u
CBOICTBa 1€ € THPCEHOTO PEILECHUE.
#include <iostream>
using namespace std;
long find (long s)
{ long a,n,p;

for (a=10;a>1l;a--)

Crnen mpeoOpasyBaHus, Tasd CyMa MOXE Jia CE 3amumie S =

if ((2*s)%(a*a)==0)
{ p=2*s/(a*a)+1ll-11*a;
n=p>>1;

if (p>0&&! (p&l) &&n%10&&n%10+a<=11) return n;
}
return s;
}
int main(void)
{ long S;
cin>>S;
cout<<find(S)<<endl;
return 0;

3agaua B3. HIAXMATHMU HAPE, asrop EMua KesteBemxuen

Jlanena e maxmatHa abcka ¢ N pema m M cTbnba. J[Be KIETKHM Ha JbcKaTa Hapudame
CBhCEJIHH, aKO UMaT 00IIa CTpaHa WK OO0l BphbX. 3a1adara € Jja ce MOoCTaBAT K ImaxMaTHH
naps B pasIUYHM KJIETKH Ha JbhCKaTa Taka, 4e HUKOW JBa Ja HEe ca B ChCETHHU KIETKH.
Harmmumere mporpamMa king, KOATO HaMHpa 10 KOJKO Pa3IMYHU HAYMHA MOXKE Jla CTaHe
TOBA.

Bxon. Ha mbpBus pen Ha cTaHIapTHHS BXOJT ca 3aIafICHU TPUTE Leu 1enu yucna N, M u
K.

H3xon. [Iporpamara TpsOBa na w3BeAe HA CTAHIAPTHHS U3XOJ €IHO ISUIO YUCIO — Opost
Ha pa3INIHUTE HAYMHY Ha TTOCTAaBSHE Ha IapeTe, CIIope]l yCIOBUETO Ha 3a/1adaTa.
Orpannuenust. 0 <N<13,0<M< 13,0< K< 13.

INPUMEP

Bxoxa: HN3xom:
332 16
PEIIIEHUE

Pasrnexxmame Tabauma ot N pena u M cTbia0a, B KOATO BCSAKA KIETKa UMa CTOWHOCT 1 Win
0, B 3aBUCUMOCT OT HAJMYHUETO WJIM OTCHCTBHETO HA Iap B KIETKaTa. AKO pasriename
eIVH CTHJIO B Ta3W TaOnWia, IIe BUIUM, Y€ TOH MOXE J1a ChIbpKa B KJIETKHTE CH
croitHocTuTe 1 mim O Taka, 4e HAMa JBE €NWHUIM eaHa 10 Apyra. Heka ma o3Ha4ymm ¢ B,, t
= 1,2, ..,c(N), BcCHYKH BB3MOKHU CTBJIOOBE C TOBa CBOWCTBO. JlecHO ce choOpassiBa, ue
TeXHUAT Opo#t c(N), mpecmetHat kato ¢pyHkuus Ha N € (N + 1)-To 4nciio oT penuuara Ha
Oubonaun: Fy=1, F; =1,a Fy= Fx.1 + Fn,. Hauctuna, npu N = 1 umame F, = 2 Takupa
crbnba —eaun ¢ 0 u eaus ¢ 1. [lpu N = 2 crenbosete ca F3 =3 — (0,0), (0,1) u (1,0). 3a N
>2 Opost Ha crbiboBete ¢ 0 B mbpBust pen € ¢(N — 1) = Fy, a 6posT Ha cThidoBere ¢ 1 B
mepBus pen e ¢(N — 2) = Fy.;. CnegoBarenso ¢(N) = Fy + Fn.p = Fnyi-

Pasrnexkmame moa3agayda, KOsTO c€ ToJydaBa OT JaJieHaTa, KaTo ¢c€ OTPAHUYUM C ITbPBUTE
m CThJI0A Ha TabiWIaTa, KaTo MOCICTHUAT CTHIO MPH Moj3ajadaTa € HISHTHYCH ChC
cThyi0a B, U OCBeH TOBa, OposAT Ha TocTaBeHWTe Imape € k. O3HayaBsime Opos Ha
pasnMYHUTEe KOH(GUTYpaIK Py Ta3u mojazanaqa c f(m, t, k). CboOpassiBame, 4e € B CHJIa
cJeTHaTa peKypPeHTHA 3aBUCHMOCT:

f(m+17 , k):Zf(m9 r, k_p(t))a

KbACTO p(f) ¢ OpOsT HAa CAMHUIMTE B CTHIOA B; © CYMHPAaHETO CE WU3BBPIIBA IO TE3U
CTOWHOCTH Ha F, 32 KOUTO CTHJIOOBETE B, U B;, KOTaTo T MOCTaBUM C€IIUH 10 APYT, HIMAT
CJIMHUI B ChCETHU KIICTKH.

Or6enszBame, ue f (1, ¢, k) e paBHo Ha 1 win 0, B 3aBUCUMOCT OT TOBA JIajlk € U3IThIHEHO
paBeHCTBOTO p(f) = k. ToraBa € BB3MOXKHO JIa OpTaHHU3WpaMe IIOCIIECIOBATEIHO
npecmsTane Ha f(m, t, k) Ipy BCHYIKU CTOMHOCTH Ha TTApaMETPUTE m, t U k, U pEIICHUETO
Ha 3a/1a4aTa ce MOoJyJ4aBa OT cyMaTa:

if(M,t,K)



#include<cstdio>

const int M _max=15, N_max=15,
int M, N, K;
const int max_bands=1000;

char band[max_bands] [N_max+1];
int bande[max_bands];

bool conflict[max_bands] [max_bands];

long long int d[M_max+1l] [max_bands] [K_max+1];
int c¢=0;

void gen_band(int p=0)

{

if (p>N)

{ c++;
for (int j
return;

}

band[c] [p]=0;

{ band[c]I[p]

K_max=15;

=1;j<=N; j++) band[c][jl=band[c-1]11[7];

[ gen_band (p+1) ;
if(p>0)if (band[c] [p-1]1==0)
[ =1; gen_band(p+1l); }

void count_bands ()
for(int i=0;i<c;i++)

{

{ bande[1]1=0;

for (int j=1; j<=N; j++)

void compute_conflicts()

{

for(int i=1;i<c;i++)

for(int 1i1=0
for (int 1i2=0

for (int j=1; j<=N; j++)

{ 1if((band[i
{ conflict[i
if (j>1l&&band|

if (j<N&&band |
{ conflict[i

int main ()
scanf ("%d%d%d", &N, &M, &K);

{

gen_band (0) ;

111

i1][

{ conflict[il][i
117

111

1] [j]l==1)&&(band[i2] [j]==1))
2]=conflict[i2] [il]=true; break;
jl==1l&&band[i2] [j-1]==1)
2]=conflict[i2] [il]=true; break;
jl==l&&band[i2] [j+1]==1)
2]=conflict[i2] [il]=true; break;

count_bands () ;

bande[i] += band[i][]];

conflict[i] [i]=true;
;il<c;il++)
;12<i1;12++)

compute_conflicts();

}

}

}

for (int t=0;t<c;t++)

for (int k=0;k<=K;k++)
d[1][t][k]=(bande[t]==k)?1:0;
(

for (int j=2;j<=M; j++)
for (int tl=0;tl<c;tl++)
for (int k=bande[tl];k<=K;k++)
{
long long int s=0;
for (int t2=0;t2<c;t2++)
if(!conflict([tl][t2])s+=d[j-1][t2] [k-bande[tl]];
dljl[tl] [k]l=s;
}
long long int s=0;
for (int t=0;t<c;t++) s += d[M][t] [K];
printf ("$I164d\n", s);

TEMA 3A I'PYIIA C (7-8 KJIAC)

3agaua C1. ThPKAJISTHE HA KYBYE, aBTop Bucepka Hopuepa

Jlanena e maxmarHa abcka (8 x 8). JlameHo e u ky0Ode, BCsAKa CTEHAa Ha KOETO € €IHaKBa
o0 pa3Mep ¢ KIETKa Ha JbCKATa, a HA CTCHUTE MYy Ca HANKMCAHU LEIHW HEOTPHUIATCIHU
grcia, He mo-rojemu oT 1000. KyOueTo e mocTaBeHO BHpXY €/HA KJICTKAa HAa IbCKaTa U
MOJKE JIa CE MPEMECTBA Ha ChCEIHO IMOJIE, KATO C€ MPETHPKOJIU MPe3 CbOTBETHOTO Pedpo B
OocHOBaTa cu. [Ipu THPKAISHETO HAa KyO4YETO Ce CyMHpaT 4YMCIaTa OT CTCHUTE, KOUTO
JISITaT Ha JAbCKaTa (BCSKO YHCIO CE CYMHpa TOJKOBA MBTH, KOJKOTO IMBTH KyO4YeTO ce
OKa’)ke JICXKAIIO Ha Ta3M CTeHa). Uucrara, 3aMcaHy B OCHOBaTa Ha KyO4eTO B HavyajaHaTa
1 KpailHaTa TO3HIHsI, CHINO ce J00aBAT KbM cymaTa. Thi KaTo Ha mMaxMaTHaTa JIbCKa ca
noJipeicHn PUrypH, KyO4eTo He MOXKe Ja ce MPETHhPKOJIM Ha ToJie, B KOeTo uMa (Gpurypwu.
Ja ce Hamumie nporpaMa cube, kosTo HaMHupa TakbB BT 3a ABHKCHHE Ha KyOUueTo
MEXIy JBE 3aJaJICHH IoJieTa Ha JbCKaTa, NMPH KOWTO TO Ja HalpaBu Hai-Maliko
MIpeThpKaIBaHUs.

Bxoa. Ha mepBus pen Ha CTaHOApTHUSA BXOJ, pasleliecHH C WHTEPBAlM, ca 3alaleHu
HAYaJTHOTO U KPAHOTO MOJe, KAKTO U IIECTTE YUCIA, M3MHCAaHU CHOTBETHO Ha MPEIHATA,
3aqHaTa, TOpHATA, [FICHATa, JOJIHATA W JisIBaTa CTEHAa HAa KyOueTo (HO3HUIIUUTE
CHOTBETCTBAT Ha HAYaJdHHS MOMEHT, TJIeJaHH OTKHM JOJHATa dYacT Ha JIbCKaTta).
KoopaunaTuTe Ha mojeTaTa ce 3aaBaT B CTaHJAPTHATA IIAXMaTHA HOTAUs (KJIOHUTE ca
03HAUCHH C JIATHHCKHUTE OYKBHU OT @ JI0 /i OTIIABO HAISICHO, a peaoBere — oT 1 1o 8 oTmomy
Harope). HavamHOTO M KpaWHOTO TOJNE ca pa3iuyHH W BBPXY TiIX HiMa (urypu. Ha
cIIeBaIUs Pell Ha CTAHAAPTHHUS BXOJ € 3aJaJIeHO 110 9ucio N — Opoit Ha ¢urypure,
pasnonoxenu Ha abckata (0 < N < 40). Cnensat N pena ¢ KOOpAMHATUTE Ha N-Te
noyietata ¢ purypu, 3agaieHu 10 ONMCAHNS HAYWH U Pa3AelIeHH C HHTEPBAJIH.

H3zxon. Ha craHmgapTHus W3X0A TMporpamara TpsOBa Ja HW3BeIe cymaTa, KOSTO ce
TOJIydaBa B pe3ysITaT Ha CyMHUPAHETO Ha YMCiaTa OT CTEHUTE, Ha KOUTO € JIsTajio Ky0ueTo
MIPH TPETHPKAIBAHETO CU. AKO KyOUeTO MOKE Jia IOCTUTHE OT €IHOTO JI0 APYTOTO TOJIE



O HAKOJIKO pa3jindYHA Ha4YuHa, Aa CC HU3BCAC Haii-MajkaTa cymMma,

Ipu HETOBOTO ABUKCHUC.

IIPUMEP

KOSTO CC IOJIydaBa

Bxon: H3xon:

e2 e6 081 211 13
2
e3
d4

PEIIIEHUE

#include<iostream>

#include<queue>

#include<string>

using namespace std;

enum DIR {UP=0, DOWN, LEFT, RIGHT };

DIR opposite[4] = {DOWN,UP,RIGHT,LEFT };
const int dx[] = {-1,+1,0,0};
const int dyl[] = {0,0,-1,+1};

const int MAX_VALUE = 8*8*1002 + 1;
struct cube {
int front, back, top,right,bottom, left;
int move (DIR dir) {
int x=bottom;
if (dir==UP)

{ bottom=back; back=top; top=front; front=x; return

if (dir==DOWN)

{ bottom=front; front=top; top=back; back=x; return

if (dir==LEFT)

{ bottom=left; left=top; top=right; right=x; return

if (dir==RIGHT)
{ bottom=right; right=top; top=left;
}

void read () {

cin >> front >> back >> top >> right >> bottom >> left;

}
i
struct cell
{

int x, vy;

cell () {}
cell (int _x, int _y) : x(_x), v(_y)
int operator ==(cell c)

left=x; return

{ return (x==c.x && y==C.Vy);

X7

X7

X7

X7

}

int a[10][10], wl[10]1[10];
cube starting_cube;
cell starting_cell,ending_cell;
void bfs(cell c)
{
cell k, w; queue<cell> g; int 1i;
ulc.x] [c.y] = 1; g.push(c);
while(!g.empty())
{ k = g.front(); g.pop();
if (k==ending_cell) break;
for (i=0; i<4; i++) |
w = cell(k.x+dx[1], k.y+dy[i]);
if(alw.x][w.y] && 'ulw.x][w.Vy])
{ ulw.x][w.y]l = ulk.x][k.y]+1;

}
}
void read()
{ string s; int i, Jj, n;
for (i=1;i<=8;1i++)
for (j=1;3<=8;j++) alilljl=1;
cin>>s;
starting_cell = cell (7-(s[1]-'1")+1,
cin>>s;

g.push(w); }

s[0]-"a'+1l);

ending_cell = cell (7-(s[1l]-"1")+1, s[0]-"a'+1l);

starting_cube.read();
cin>>n;
for(i=1;i<=n;i++)

{ cin>>s; a[7-(s[1]-"1")+1][s[0]-'a'+1]=0; }

}

void print_u()

{ int 1i,3;
for (i=1;i<=8;1++)
{ for(j=1;3j<=8;j++) cout<<uli] [jl<<'
}
int restore(DIR cr_dir, cell cr_cell, cube
{ int i, cr_sum, min_sum=MAX_VALUE;
cube cr_cube; cell pr_cell;
if (cr_cell==starting_cell) {
min_sum = starting_cube.bottom;
resulting _cube = starting_cube;
resulting_cube.move (cr_dir);
}

else { for (i=0; i<4; i++) {

; cout<<endl; }

&resulting_cube)

pr_cell=cell (cr_cell.x+dx[opposite[i]],



}

cr_cell.y+dy[opposite[i]]);
if(ulpr_cell.x][pr_cell.yl+l==ulcr_cell.x][cr_cell.y])
{
cr_sum=restore ((DIR)1i,pr_cell,cr_cube)+cr_cube.bottom;
if (curr_sum < min_sum)
{ min_sum=curr_sum; resulting_ cube=curr_cube; }
}
}

resulting_cube.move (curr_dir);

return min_sum;

int main ()

{

cube resulting_cube;

read () ;

bfs(starting_cell);

cout << restore(UP,ending_cell,resulting_cube) << endl;
return 0;

3agaua C2. JOJIMHU, aBTop Kpacumup ManeB

Hanenn ca N paBHOOEIPEHH MPAaBOBI'BIHA TPUBI'BIHUKA, KOUTO Ca TOCTABEHU BHPXY
XOpHU30HTAJIHATA YHCIOBA OC. /[BIDKMHATA Ha OCHOBaTa Ha BCEKU TaKbB TPHBI'BIHUK €
YETHO YHUCJIO, a JIEBUAT U JECHUSAT M Kpail JexaT Ha 1EeJI0YUCIeHN TOYKH Ha ocTta. [Ipu
TOBa, YacTUTE OT Oeapara HAa TPUBTBIHHUIUTE, KOUTO HE ca 3aKpUTH OT JPYTH
TPUBIBJIHUIM, OIMCBAT WHTEPECHA HAYyIlleHa JIMHUSA, KaTo CHIyeT Ha IUIaHHHA.
ToukuTe OT cuyeTa, 32 KOUTO JUHHUATA U OT IBETE UM CTPaHU BHPBU Harope MokeM Ja
HapewyeM nonuHU. Hamumere mporpama valley, xosTo mo 3alaficHU TPUBTBIHUIIH
Hamupa Opos Ha JOJIMHUTE B TIOTYYCHUS CHITYET.

T2 3 4 5 B 7T 8B 9 10 11 12 13 14 15 16 17 18 19 20

Bxon. Ha mepBus pen Ha CTaHAapTHHS BXOX Ie OBIe 3amameH Oposr N Ha
TpubrbHUINTE (3 < N < 1000). Beekn ot cienBamure N pena chIbpxka ONMHMCAaHUE Ha
€IIMH OT TPUBI'BJIIHUIIUTE C JBE LIEJH YMCia — ToukaTa B ot yucimoBaTa oc (0 < B < 2000),
B KOATO € JICBUSAT Kpail Ha TPUBI'BIHUKA U IbJDKHHATA L Ha ocHOBaTa My (2 < L < 2000).
H3zxon. Ha crammapTHHS HW3X0A TporpaMara TpsOBa Jla W3BeAe Oposi HA JOJIWHHUTE B
cuITyera.

IPUMEP

Bxon: H3xon:
3 2

8 10
8 8
7 8

PEIHIEHUE

3ajayu, MpU KOUTO YaCTTa OT
paBHHHATA, B KOSATO ca
PasnosiokKeHu 3a1aCHUTE
00eKTH HE € MHOIo TrojsiMa,
MOXKEM JIa peliaBamMe ¢ TEXHHKA,
KOSITO 1€ Hapu4dame ,,pacrepHa‘
— 3a BCSAKO KBaJpardye ChC CTpaHa €IWHUIA OTACIIIME IoJie B IaMETTa, B KOETO Ja
OTpazsiBaMe CIyYBAIIOTO Ce ChC ChOTBETHOTO KBajapaTtde. Kakro ce Bmwkaa o durypara,
IIpH TIOCTaBsSHE Ha OIBETCHHW PaBHOOEIPEHH MPABOBI'BJIIHUA TPUBI'BIHUINA BBPXY XOPH-
30HTaJIHATA OC, MOTaT Jia Cc€ MOJyJaT 5 BHUIa OIBETSABaHE Ha KBaJpaTdeTara, KOUTO I
KOJMpaMe KaKTO ¢ MoKa3aHo B Tabiunata. Jla 3amoYHeM J1a OCTaBsIME TPUBI'BIHUIUTE
o peaa, Mo KOWTO ca 3aJa/iecHd BbB BXOJa U Ja OTpsA3siBaME IOCTaBSHETO B pacrepa.

0 1 2 3 7

Tpub-reaHuK ¢ TapameTpu B u L = 2.K mie 3acerne penosere ¢ Homepa 0, 1, ..., K — 1,
KaTo B peJia ¢ HoMep j 1ie TpsOBa Aa ObJaT MpOBEPEHH CTHIOOBETE ¢ HOMepa oT B + J 1o

B+ L—-1-J. B ubpBus 1 ocneaHusl CTHIO OT HOBUS TPHBI'BIIHUK I TOM/IE OIBTSIBaHE
oT Tunm 1 W 2 CHOTBETHO, a 3a BCHYKM OcTaHaimu — oT Tun 7. Ilpm HacinarBane Ha
OLIBETABAHE OT THUI 7 BbPXY APYro — BHHArW IMojydaBame B pactepa Tumn 7. JlecHo ce
MIPOBepsIBa, Y€ KOraTo HaclarBame OIBETSABaHE OT TUN | WK 2 BBPXY APYyro, HampuMmep
X, TOraBa pe3yiTarsT € X | 1 uiIu x| 2, CbOTBETHO.
Crieqr KaTo cMe HaHECTH BBPXY pacTepa BCHUKH TPUBI'BJIMIIM OCTaBa Ja C€ ,,pa3xouM*
BHHMATETHO TI0 CHJIyeTa W Ja TpeOpouM MONydWInTe ce JAoauHW. JlonumHa nmame B
KBaJIpaTde Ha pactepa ¢ OIBETSIBaHE 3 WJIM MMPH JIBE ChCECIHHU KBaJpaTdeTa B €IUH pell —
JITBOTO OIIBETEHO C 2, a IACHOTO — ¢ 1. JlombaaUTETHUTE TpOMEHINBH left u right,
B KOWTO ChXpaHsBaMe JICBUS W ICCHUS Kpall Ha CHIIyeTa HU momaraT Mo-Obp30 Ja ro
00X0IMM.
#include <stdio.h>
char a[1001][20011={0};
int main ()
{

int N, beg,len, i, j, k,br;



int left=1001,right=0;

scanf ("%d", &N) ;
for (i=1;i<=N;i++)
{
scanf ("%d %d", &beg, &len);
if (beg<left) left=beg;
if (beg+len-1>right) right=beg+len-1;
for (j=0; j<len/2; j++)

{ aljllbeg+jll=1;alj][begt+tlen-j-1]1|=2;
for (k=beg+j+1l;k<beg+len-j-1;k++)alj]l[k]l=7;
}
}
j=1;br=0;

for (i=left+l;i<=right;i++)
{

switch(alj][i]) |
case 1l: if(alj]ll[i-1]==2) br++;
if(al[j+1][i+1]1!=0) j++; break;
case 2: if(j>0&&a[jl[i+1]1==0)j-—; break;
case 3: br++; if(al[j+1]1[i+1]1!'=0)j++; break;
}
}
printf ("%d\n", br);

return 0;
}
CloXXHOCTTa Ha TO3U AJITOPUTHM, 3a ChXKajJeHHe, 3aBHUCH OT CyMaTa Ha JullaTa Ha
3a/1aJICHUTE TPUBIBJIHUIU, MAKCUMAJIHATA CTOMHOCT Ha KOSITO, MIPU OTPaHUYECHUSTA Ha
3amadata, Moxke Aa gocturHe no 1 000 000 000. CtpyBa cu ga ce omuTaMe Aa pelum
3aj7la4ara ¢ alrOpUThM, CJIOKHOCTTA Ha KOMTO HE 3aBHCH OT rOJIEeMHHATa Ha JMllaTa Ha
3a/ICHUTE TPUBI'BIHUITK. 3a IeNITa, HeKa ITEPBO COPTUpaMe ITapaMeTPHUTE Ha 3aaJICHUTE
TPUBI'BJIHALIM B HapacTBalll pel Ha MO3WIMATA Ha HAYaJIOTO, a NMPH paBHA TakaBa
TO3UITMS — B HAMAJIBAI pell Ha JbJDKMHATA Ha ocHoBaTa. Cera MOXKe Jia 3aloyHeEM Ja
CKaHUpaMme CUIIyeTa.
OdeBuaHO €, Y€ 3apay HadyWHa IO KOWTO COPTHpaxMe TPUBI'BIHHIMTE, 33 Jla Ce
TOJTyYH JTOJIMHA TPsIOBa JICBUS CKIIOH Ha €JIH TPWHI'BJIHUK Ja Mpeceyde ASCHUS CKIIOH Ha
JIpYT TPUBTBIHUK, pa3MOJOXKEH BISIBO OT WHPBHU. 3aroBa (UKcHpaMe eIuH
TPUBI'BJIHUK, 3alI0UYBANKU C IBPBUS B COpPTUpAaHATa MOCIEAOBATEIHOCT, C JISIB Kpail BB
U  JIbDKMHA ~ HAa ~ ocHoBata  LL. BcHykd  TpUBIBIHMIM, 3a  KOWUTO
B[i]==BB| |B[i1]+L[1]<=BB+LL IpOIyCKaMe, 3al0TO (bukcupaHuAT
TPUBI'BJIHUK TH TOKpUBa u3IsUI0. Koraro AocTurHeM A0 TPUBIBIHUK, KOWTO HE ce
MMOKPYBA M3ILIO OT (PUKCHPAHHS, OCTaBa J]a MPOBEPUM YCIOBUETO JBaTa MM CKIIOHA Ja
ce mpecuyar, T.e. B[ 1] <=BB+LL. AKO YCIOBHETO ¢ U3IIBIHCHO, OTOpOsIBAME JIOJIMHA.
3amensime BB ¢ B[1i] mLL ¢ L [1], clieq KOETO MPOIbKaBaMe ThPCEHETO.

#include <stdio.h>

int B[1000],L[1000];

int main ()

{ int N,i,3j,t,BB,LL,br=0;
scanf ("%d", &N) ;
for(i=1;1i<=N;i++)

scanf ("%d %d",&B[i],&LI[i]);

for (i=N-1;1i>=1;i--)

for (j=1;j<=i; j++)
if(B[Jj1>B[j+1]11IB[j]l==B[j+1]&&L[J]I<L[j+1])
{ t=BI[jl;B[Jjl=Bl[j+1];B[j+1]=t
t=L[J]1;L[jl=L[J+1]1;Llj+1]1=t; }

BB=B[1];LL=L[1];
for (i=2;i<=N;i++)

{ if( [1]==BB]| |B[1]+L [ ]< BB+LL) continue;
f(B[1]<=LL+BB) br+
BB=B[i];LL=L[i]; }
printf ("$d\n",br);

return 0;

3anaua C3. IEJIUTEJIU, aBTop Ctosin Kanpasios

Janenu ca N nenu nojoxutenHu yucia. Hanumere nporpama divent, kosito HaMupa
Opos Ha TTOJIOKUTEITHUTE JICTUTEIH 33 BCIKO OT JaJICHUTE YUCIIA.

Bxon. Ha mepBus pe Ha cTaHAapTHUS BXOJ 1Ie OBJC 3a1aICHO YUCIOTO NN, a HA BTOPHS,
pas3zencHu ¢ UHTepBaIU — N-Te YHCia, 32 BCIKO OT KOUTO TPsOBa Jia ce HaMepH OposT Ha
JICITATEITUTE MY.

H3xon. IIporpamara TpsiOBa ma HM3BeAE €IWH pea HA CTaHOApTHHUA w3Xox N dYucia,
pa3fereHn C WHTEPBANM: 3a BCSAKO OT 3aJa/JIeHUTE BBB BXOJa YHCIIa YHCIa — Opos Ha
HETOBHUTE MOJOKHUTEIHHU JICTHTEIH.

Orpannyennusi. | < N < 100. JlanenuTte drcia ca el 1 ca ot nurepsaia [1,10°].
I[TPUMEP

Bxona: H3xona:

4 2 4 45
3 6 10 16
PEHIEHUE

ko k k
Jlema 1. Axo X = p;' p,>... p,’ e pa3narane Ha 4UCIOTO X HA IIPOCTH MHOXHUTEJIH, TO

Opost Ha nmenurtenute Ha x ¢ (ki+ ky+...+ k). Jloka3areincrBo. [leiicTBUTENHO, eIUH
MIPOCT JEJIUTEN p Ha X ¢ KPaTHOCT kK MOXeE JiIa y9acTBa KaTO MHOXHTEN B JEJIHUTET Ha X
Touo k + 1 et — 0, 1, ..., kK — 1 wmm k. 3aroBa OpoSAT HA NEIUTEITUTE HA X €
MIPOU3BEICHUETO Ha YBEJIMICHHUTE C €MHUIIA KPATHOCTH HA BCUYKH MPOCTHU JCIUTENHN Ha
X.



Jlema 2. Ako x € IIUIO YHCIO OT WHTepBana [l,f], KOETO HE € MPOCTO, TOraBa
KBILECTBYBa HETOB MPOCT AENUTEN p,3a KOUTO € B cuia p2 < t. Joka3artesicTtBo. Bk
peuieHneTo KbM 3agaua D3.
Trit kato 32000% > 109, OTHAa4YaJI0 HaMHpaMe B MachBa int prime[4000] BCHYKH
MIPOCTH YKCHa Mo-Manku oT m = 32000, kaTo usnona3Bame pemeto Ha EpaTocTen:
int sieve[32000]1={0};
int prime[4000];
int pcnt;
void genprimes (int m)
{ pcnt = 0;
for (int d=2;d<m;d++)
if (sieve[d]==0)
{ pcnt++; primel[pcnt]=d;
for (int j=2*d; j<m; Jj=j+d)
sieve[]j] = 1;

}
Jla o3HaYMM TOJYIEHOTO MHOXKECTBO OT TmpocTh uuciaa ¢ P. OxasBa ce, de
MHO€ECTBOTO P chabpika TouHO 3432 yucia, KaTo Hal-roJsaMoTo oT Tsax € 31991, npu
ToBa 31991> > 10°. Heka x ¢ emno ot magenute N umcia. Hammpame kpaTHOCTTa Ha
YyyUciaTa OT MHOXECTBOTO P B pa3fiaraHeTo Ha X HA MPOCTU MHOKUTENU U MpUIarailku
Jlema 1 mpecmsiTame Opost Ha ICTUTEITUTE.
int divent (int x)
{ int dcnt=1;

for(int i=1; prime[i]*prime[i]l<=x; i++)

{ int k=0;

while (x%prime[i] == 0)
{ x = x/prime[i];
k++;
}
dcnt = dent * (k+1);
}
if(x>1) // ako x e OuUJIO MNPOCTO UMUCIO
dcnt = dcnt*2;

return dcnt;
}
OcraBa na 106aBUM TIaBHATA IIPOrpamMa;
int main ()
{ genprimes(32000);

int n, x;

cin >> n;

for(int k = 1; k<n; k++)

{ cin >> x;

cout << divecnt(x) << " ";

}

cin >> x;

cout << divent(x) << endl;
return 0;

TEMA 3A TPYIIA D (6 KJIAC)

3agaua D1. IPUATEJIU, asTop Crosan Kanpanos

Tpu momyera TpaOBaio na npenecat odmo N kyruu. Hamumere nporpama box, Kosito
ompenerst MO KOJIKO pasiMdyHM HauMHa MOMYETaTa MOraT Ia pPaslpencisT paboraTta
TIOMEXXLY CH, aKO BCEKH TpsiOBa J1a MpeHece IOHE eIHa KyTHSL.

Bxoa. Ot equn pen Ha CTAaHAAPTHUS BXOJ] C€ BBBEXKAA ISUIOTO YUCIIO N.

H3xon. Pe3ynTarsT ga ce U3BeAe Ha CTAaHIAPTHUS U3XOL.

Orpannyenns. 3 <N < 100.

NPUMEP
Bxoxa: H3xon:
5 6

O0sicHeHHe Ha m3xoma. Bp3MokHU ca 6 HaumWHA 3a pasmpeneisHe Ha padorara: 1,1,3;
1,2,2;1,3,1; 2,1,2; 2,2,1; 3,1,1.

PEHIEHUE
[Ipenu na 3ano4yHeM jaa OpOMM BB3MOKHHUTE CIIy4au, HEKa IIBPBO OTCIIUM I10 €IHA KYTHUS
3a BCSIKO OT MOMYETATa, 3a Ja CM€ CUT'YPHH, Y€ BCEKH € TMOJIYYWJ TMOHE €JHA KyTHS.
OcraBa aa BHIUM TI0 KOJIKO Ha4MHA OCTaHamuTe N — 3 KyTHH MOTaT Jia ce€ pasnpenemsaT
MEXIy Tpumarta. Heka mbpBOTO MOMYE HE € B3€J0 HHUTO €/Ha OT OCTaHaJIUTE KyTHH.
ToraBa npyrure ABama MOTar 3a Ja CH pasfenar Te3u Kytuu mo N — 2 HaumHa: 0 3a
BTOpoTO M N — 3 3a TpeToTo, 1 3a BTOpoTOo U N — 4 3a TpeToTO, U T.H., N — 3 32 BTOPOTO U
0 3a TpeToTo. AKO cera MbPBOTO MOMYE B3eMe | OT OCTaHAIUTE KyTHH, TO OcTaBamure N
— 4 KyTUH MoOTar Ja ce pasnpeaensaT no N — 3 HauuHa. PazchknaBaliku 1Mo TO3M HauWH
YCTaHOBSIBaMe, Y€ ako MIbPBOTO MOMYe B3eMe N — 2 OT KyTHUHTE, OCTaHaJlaTa eIHa KyTHus
MOXeE Jla ce pa3mlpeieNid MeXay APYruTe ABaMa Mo JBa HauWHAa. A aKko MbPBOTO MOMYE
B3eMe BCHUKHUTE N — 3 KyTUUTE, HE OCTaBa HUILO 32 Pa3NpeaessiHe MeXAY ApyTUTe ABama
U TOBa € €IHO BB3MOXHO pazmnpenaecisHe. CIeTOBaHETHO ThPCEHHUAT Opoil MoXeM naa
HaMepHuMe, KaTo cymupame yucnara 1, 2, ..., N — 2.
#include <iostream>
using namespace std;
int main ()
{ int n,i,br=0;

cin>>n;

for(i=1;i<=n-2;1i++) br=br+i;

cout<<br<<endl;



Ho nmopum Tasm mpocta mporpama He € Hal-moOpOTO pelieHue Ha 3amavara. Kak
TOCTBITA BeMUKHUAT MaTematnk Kapn ®@punpux ["ayc, korato Oui Ha BB3pacT Aa ce
chcTazaBa B rpyna D u TpsOBano ma pemwm momoOHA 3amada — Ja HAMEPH cyMmaTa Ha
guciara ot 1 10 M. Toii cr0pai MbPBOTO YHCIIO C MTOCIESTHOTO U MONydr cyma M + 1,
BTOPOTO C MPEIIOCICTHOTO U MOJTYYHJI ChIaTa CyMa, U Taka HaTtaTbK. CleoBaTeHo,
pa3cekmaBaid MaJKuiAT ['ayc, BCAKO OT YMClaTa, CHOPAaHO CBC CHOTBETHOTO MY OT
JIpYTHs Kpail Ha MOCIeA0BaTETHOCTTA e aane cyma M + 1. Ako ch0epeM BCUYKH Te3U
cymu, me moyuyum M.(M + 1), a Thil KaTO BCSIKO YHCIIO € ChOPaHO JBa IBTH, ThPCEHATA
cyMma e 0bae M.(M + 1)/2.
#include <iostream>
using namespace std;
int main ()
{ dint n; cin>>n;

cout<< (n-2)*(n-1)/2<<endl;

3agaua D2. IUDPU, aprop Cro3an @enmona

JlaneHo e 1110 TOJIOKHUTENIHO Yucio NN, 3amucaHo B JieceTHyHa OpoifHa cucrema. 3a
BCSIKA OT JECETHMYHUTE NU(PH, ydacTBAallM B HETO, ONpeleisiIME Terjio, KOETO ce
M3YHUCIIABA KaTo cOOpa OT BCHYKM TaKuBa IM(PU, yJacTBAIIH B YUCIOTO IUIFOC TCXHUS
6potii. Harpumep, B unciioro 553333, undpara 5 uma terno 5 + 5 + 2 = 12, a nudpara 3
uma tersio 3 + 3 + 3 + 3 + 4 = 16. Hanmmete nporpama digits, kosATO pasMecTsBa
nudpuTe HA 33IaJCHOTO YUCIIO TaKa, Y¢ B MOIYYCHOTO HOBO YHCIIO €IHAKBHUTE IH(PH
Jla ca 3aluCcaHy eJHa CJIe] APYra, KaTo MO-HAISIBO Ja CE MOCTaBAT MU(PHUTE C TO-MaIKO
Terno. Axo uMma Iu(pPU ¢ paBHO TErjio, TO MO-HAMpPE] Ja Ce 3alHIIaT MO-TOJIEMHUTE
nudpu.

Bxoa. Ha equn pen Ha cTaHZapTHUS BXOJI € 3a/1aJIEHO YUCIIOTO N.

H3xoa. Ha enun pen Ha craHmapTHUS W3XOI IporpaMara TpsiOBa Ja W3BeIe €IHO ISUIO
YHCIIO, CBCTABEHO OT NH(pPHUTE HAa BBBEACHOTO YHCIO N, TOIPEACHU CIIOpen
W3NCKBAaHUATA HA 3a/adJaTa.

Orpannuennsi. 10°< N < 10%

IIPUMEP
Bxon: H3xon:
40201201015101040 52200000004411111
PEIIIEHUE

Yucnoro N e B MHTEpBaja [102,1040] 1 HE ce ,,BMECTBa* B 1I€JIOYHCIICHA TIPOMEHIINBA OT
CTaHAapTeH THUII. 3aToBa Jla BBHBEAEM YHCIOTO KAaTo HHU3 B MacuBa char s[41].
Omnpenensime 6post n Ha nupuUTe B HN3A, Ype3 GpyHKumATa strlen ().

Criopen yClIOBHEHO Ha 3aj1adyara TpsOBa Ja coptupame NUGpUTE HA 3aJaJCHOTO YUCIIO
CIIOpeJ1 TETJIOTO UM, KBJIETO TerJoTo=nudpara* 6post + opos = 6post*( uudpara + 1
). 3a nenra na mocraBuM Iwdpure ot 0 10 9 B MacuBa int c[10], a Teraara uM — B
macuBa int t[10]. udpara i me Obme B c[1], a Termoto # — B t[i]. 3a ma
OTIpeNIeITUM TeTJIaTa Ha IUQPUTE e MperiieJaMe MachBa S U 33 BCsAKa CPEIIHATA B HETO

midpa j=s[i]-"0' me yBesuuuMm t [j], cbriaacHo ¢opmyiara 3a TErJoTo, ¢ j+1.
Cera MOXeM Ja copTHpaMe BbB BB3XOSI pell MacuBa t, ChbAbpiKalll Terjara Ha
nupuTe, KaTo MpaBUM HEOOXOJUMHUTE pPa3MECTBAHUSI U B MacHBa C ChC caMUTe MHU(pH.
Twit kato OposT Ha 1udpuTe He HaIBBPIIs 10, HE € HyXKEH OBbP3 ANTOPUTHM 33 COPTUPAHE
— B aBTOPCKOTO pELIEHHE € H3MO0J3BaH aJrOpUTBbMBT C HaMHpaHe Ha MUHUMAaJCH
€JIeMEHT.
OcTaBa na W3BeIeM MOIpeIcHHUTE cropen Tternata cu Imdpu. Ilpomyckame OTISIBO
HQ/IACHO BCHYKH OU(QPH C HYJIEBH TErJIa — OYEBHAHO €, 4e Te He ydacTBaT B N. AKo
mppBaTa mudpa ¢ HeHyIeBo Terio e 0, mpomyckame U Hed, 3all0To HAMA Ja U3BEXAaMe B
pe3yiTaTa BojaemHTe HynW. Beska OT ocraHamuTe MUGPU H3BEKIAME TOJIKOBA ITHTH,
KOJIKOTO ce cpemar B N. bposr Ha cpemaHusaTa, MOKE Ja C€ M3UUCIM OT TEIVIOTO Ha
nugpara: opoii = terso / ( uudpa + 1). 3aToBa Oposr Ha muppure c[i] B N e
t[i]/ (c[i]+1).
#include<iostream>
using namespace std;

int t[10],c[101,1i,3,k;
char s[41];

int main ()

{

cin>>s;

int n=strlen(s);

for (i=0;1i<=9;i++) {c[il=i;t[i1]=0
for (i=0;i<n;i++) {j=s[i]-'0" J
for (3=0;j<9; j++)

for (i=j+1;i<=9;i++)

if((elil<elg) I (E[i]==t[]] && c[i]l>c[3]))
{ swap(t[i],t[]]); swap(c[il,cl[3J]); }
k=0; while(t[k]==0) k++;
if (c[k]==0) k++;

for(i=k;i<=9;i++)
for (j=0;j<t[i]/(c[i]l+1);j++) cout<<c[i];

cout<<endl;

return 0;
}
3agaua D3. HIMIIIO
TakcumerpoBara ¢upma ,.bam-bam™ nma cBoit coOcTBeH mapkuHr. Ha Hero morar ma
mapkupar Oe3IIaTHO KOJNU Ha (UpMaTa, HO YECTO CE CIIy4Ba HSIKOW HEJIOOPOCHBECTHU
mo(kopH Ja ce BB3MOJI3BAT OT MApKHUHTA. 3a Ja npeanazu Gpupmara oT Te3d HaXaTHUIIH,
medsT ¥ [umo Bakmmmmo npeperucTpupan BCHYKUTE CH TAKCUTA, KaTO H30pall HOBHUTE
UM HOMepa Jia ObJaT MPOCTH Yucia. MHCTamupan U cucTeMa, KOSTo Jia 3aCHeMa HoMepa
Ha KoJIaTa U, B 3aBUCUMOCT OT TOBAa JJaJId HOMEPHT € MPOCTO YHCIIO WU HE, ]a BAWTa, WK
Ia He Baumra Oapueparta. EnmHa Koma Moxe Ja BiH3a B MApKUHTa MHOTO ITBTH 3a
pasmiexnanus nepuon ot Bpeme. Ho mopaam HekaabpHOCTTa Ha NPOTPaMHUCTUTE MY,



cUcTeMaTa CHUMajla HoMepaTa Ha KOJUTE B oryiefalicH o0pa3. AKO CHMMKAara TOKa3Ba
0173, ucTuHCKUAT HOMep Ha konaTa e 3710.

Kato mobpu mporpaMucTy, Ha Bac ce pa3unta ja nmomorHere Ha [lIumo bakmmumo u na
Hanumere nporpamMa shisho, KofATO 10 3ajajieHa IOCJIEAOBATEIIHOCT OT 3aCHETHU
HOMEpa Ha KOJIM, J1a U3BeleTe Opos Ha Te3W, KOUTO TpsOBa Ia OBIAT JOMYCHATH B
MapKUHTA.

Bxoxa. Ha mbpBus peq Ha cTaHIapTHHS BXOJ € 33Ja/ICHO ISUIOTO MOJIO0XKHUTEITHO YUCIIO N
— OposT Ha 3acHETHTE HOMEpa Ha Koid. Ha BTOpus pen Ha CTaHOApTHUSA BXOJ ca
3amaneHu N-Te HOMepa Ha KOJIH OT CHUMKHTE. Beska CHUMKa € CKaHmpaHa 0
TOCJICIOBATEITHOCT OT 4 U(PH, OT KOUTO MOHE efaHa He € 0, a OTASTHUTE YETBOPKU OT
nudpu ca pa3aeNeHu ¢ 0 €WH HHTEPBAJL.

H3xon. IIporpamara TpsiOBa na W3BeAe Ha €IUH pea Ha CTAaHAAPTHHS M3X0Ja Oposi Ha
KOJIUTE, KOUTO Ca JOMyCHATH B TAPKUHTA.

Orpanuvenust. 0 < N < 50000, 0001 < nHomep Ha kona < 9999.

MNPUMEP 1 IIPUMEP 2

Bxona: Bxona:

4 6

3000 0013 8009 7100 0870 4412 0981 4989 4142
H3xona: H3xon:

2 0

PEILIEHUE

Heka B mpoMennuBaTa int n cMe BbBEIH Opos Ha CHUMKHTE. B mpomeHnuBara int
X 1€ BbBEXKIAME HOMEpaTa Ha KOJHMTE, TaKka KAaKTO ca CKaHHUPAaHW M B ChIIaTa
MPOMEHITUBA I MPEeCMATaME IPABIIIHUAT HOMEpP (ChCTaBEH OT CHIIHUTE U(PPH, HO B
oboparen pem). C mpomennuBata int res = 0 1ie OpouM Ha KOJHTE KOHUTO
M3IBJIHSABAT OCTABEHOTO YCIOBHUE — /1a Ca MPOCTH YHUCIIA.
Iloanporpamata int rev(int n) nojgydyaBa KaTO apryMEHT LISUIO IMOJIOXKUTEIHO
YeTUPUIU(GPEHO YHCIO N M BpPBINA KAaTO Pe3yJTaT YUCIOTO CHCTABEHO OT CHIIHTE
mudpu, HO B 0OpaTeH pex:
int rev(int n)
{

int a=n%10; n=n/10;

int b=n%10; n=n/10;

int ¢=n%10; n=n/10;

int d=n;

return a*1000+b*100+c*10+d;
}
Tloamporpamara bool prime (int n) mpoBepsiBa JajlH 3a/1aJIEHOTO KaTO apryMEHT
MTOJIOKUTEITHO YKCIIO € MPOCTO,KaTO MPeOposiBa YrciaaTta KOUTO TO JENAT (YUCIIOTO HE
MPOCTO aKO OPOSIT Ha JEIUTEIUTE MY € TO-TOJSAM OT 2):
bool prime (int n)
{

if (n == 1) return false;

int d = 0;
for (int i = 1; 1 <= n
if (n % 1 == 0) d+
return d > 2;
}
3a ;a 3aBBPIIMM PEHICHUETO OCTaBa Jia J00aBUM KbM TE3U JBE MOJIIPOTPAMHU TiaBHATA
byHKIAS:
#include <iostream>
using namespace std;
int rev(int);
bool prime(int);
int main ()
{ int n,x,res=0;
cin >> n;
for(int 1=0;i<n;i++) {
cin>>x; x=rev(x);
if (prime(x)) res++;
}
cout<<res<<endl;
return 0;
}
B noamnporpamara bool mpoBepkara 3a IMpOCTOTa Ha YMCIOTO N HM3UCKBA N JIEJICHUS.
[pemiarame ciaemHOTO MOAOOpPEHHE — 3a Jia YCTAHOBHM JajH €IHO YUCIO N € MPOCTO,
TpsIOBa Ja IPOBEPHUM JAlId HE CE JeN caMO Ha IpocTu 4yucia. [Ipu ToBa HAMa HYX1a 1a
MIpOBEpsIBAME BCHYKHM IPOCTH YHUCIA P IO-MajJKA OT N, a camMoO TakWBa, 4€ p*p<=n.
JIeWcTBUTENHO, aKO N MMa MPOCT ACIUTEN P, P*p>n, TO N=pg U N UMa AETUTEN Jd,
g*g<n. AKO g € MpOCTO, B€Ye CME€ HaMEpPWIM TO3MU MPOCT AEIUTEN Ha n, Ipeau aa
CTUTHEM JI0 p. A aKk0 ¢ HE € TPOCTO, TO g UMa MO-MaIbK MPOCT JCIUTEN ¢ U BeYe CMe
HaMepWIU TO3H JIeJUTEN Ha N, IPEIH 1a CTUTHEM A0 g. 3a Jla pealiu3upame alropuThbMa €
HEOOXOIUMO J]a HaMEpUM BCHYKH MPOCTH YHCIA p, p*p<=10000, T.e. p<=100. ToBa
MOYKEM Jia HallpaBUM Ha pbKa WM KaTO CH HAIHUIIEM HE CJIO0KHa MOMOIIHA Iporpama.
ITocTaBsimMe mosrydeHuTe 25 MpPOCTH YMCiIa B mMacuBa int p[25]1={2, 3, 5, 7,
i1, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,
71, 73, 79, 83, 89, 97};
U TIPOMEHSIME MTOATporpaMaTa pr ime, KakTo cje/aBa:
bool prime (int n)

{

int d=1;
for (int 1=0;i<=24&&p[i]l*p[il<=n;i++)
if(n%pl[i]==0) {d=0; break;}

return d;



TEMA 3A I'PYIIA E (4-5 KJIAC)

3agaua E1. IOTPEBUTEJICKO UME (HUKHEMM), asTop SIBop Hukudopos
Eto, ye u ceramnuar nukueim: 51<%P3_FFFENG @+/\-lIglLic4hkayyy!!1! Ha ckaiin-
¢enkara JlurnmmukaTs B3e Aa i oMpb3Ba. He Moxxe ¥ 1a st BUHUTE — caMo OT 15 MUHYTH
e B Skype-a, a HIKOH OT NIPHUATEIUTE i Bede 5 pa3lo3Haxa (KOETO BCHIIHOCT TpsiOBale
Jla ce 0YaKBa). 3aToBa € HETHPIIENMBA Ja TocieBa JHEIIHATA MOJia — J1a CH u30epe 3a
HUKHEHM HSKaKBa JIbJIOOKa MHUCHII, U3MMCAHA C PEAyBalll C€ INIABHU U MaJKH OYKBH:
Hello-TAKOBA-Cellall-JIn—-cE-KoJIkO-E-Ax0O. A ToBa € W3KIIOYUTEIHO
3aropmo3siBamio! TpsOBa MOCTOSHHO Ja BHUMABall M Jia IOMHUII YETHOCTTa Ha
MOpeTHHSI HOMEp Ha TeKyIaTa OyKBa 3apay MpaBHIIOTO:
®  aKo Ha HEYyeTHa O3NS B HHKAa MMa OyKBa — TS HENPEMEHHO TpsOBa Ja ¢
IJIaBHA;
®  aKO Ha YETHA MO3UIMS B HUKA NMa OyKBa — TS HEIPEMEHHO TpsiOBa Jja € MaJka;
® udpuTe U APYTUTE 3HALHU, KOUTO HE ca OYKBU — HE CE IIPOMEHSIT, HE3aBUCHMO
Ha KaKBa IO3ULMS Ca;
® pHTEpBIM W OYKBM Ha KHPWIMIA B HUKA HAMA Ja MMa, HUTO IbK TOYKH, C
H3KIIIOYECHUE Ha €/IHA 3a Kpall Ha ISUI0TO TOBA BEIIMKO YMOTBOPEHHE.
Hanmmere nmporpama nick, K04To mojry4aBa KaTo BXOJ MbJpPaTa MUCHII, KOSTO HaIllaTa
TepoMHA CH € m30pama 3a CKaWI-UME W W3BEXKIA CBINUS TEKCT, HMPOMEHEH [0
HEY3HABaeMOCT, KaKTO TIOBENIsIBa CKaWm-monarta. [lo3mmmure B TekcTa Opoum oT 1,
3aro4BaliKu OT Hali-JIEBUS 3HAK.
Bxoa. Ot enuH pen Ha CTaHAAPTHHS BXOJ| C€ BbBEXIa TEKCT 0e3 MHTepBaIH, Oe3 OyKBU
Ha KUPUJIALA U CbC CaMO €IMH 3HAK TOYKA B Kpasd.
H3xon. Ha enun pen Ha craHgapTHUS HM3XOJ Hporpamara TpsiOBa na wH3Bene
BUJOU3MEHEHUS 110 TOPHUTE MIPABUIA TEKCT.
Orpannyenns. /[bokuHAaTa Ha TEKCTa HAMa Ja e no-romsamMa ot 1000.
INPUMEP
Bxon:
Moje_da_si_ GROZ3N,no_za_smetka_na_t'va_si TUP!!!I1!!I11!.
Hsxon:
MoJe_dA_Si_gRoZ3N,No_zA_ SmEtKa_nA_T'Va_sI_TuP!!!1!!I11!.

PEIIEHUE

3a pemaBaHETO Ha 3ajjadara € HeOXOAMMa €lHa IMPOMEHJINBA C OT THII char, B KOATO
Jla BbBeXJaMe OyKBHTE Ha TEKCTa M €JHa NMPOMEHIMBA br OT THH int, ¢ KOATO Aa
ClleluM TIopeIHMs HoMep Ha OykBaTa B TeKkcTa. B HawanoTo Ha mpomenuBara br
naBame ctoriHocT 0. Hafi-mecHo e ga 06paboTuM TekcTa ¢ MUKBI do—while, KaTo TO
MIPEKpaTHM, ClIeJ KaTo cMe o0paOOoTHiIM TOYKaTa, OmNpenelisiina Kpas Ha TeKcTa. 3a
BCEKHM BBBEICH 3HAK yBeJIMYaBaMe C €IUHHIA Oposya br, 3a Ja MOIyYHM IOpETHHS
HOMED a TO3M 3HAaK B TEKCTa. AKO MOPEIHUAT HOMED € HEUETHO YHCIIO U 3HAKBT € MaJKa
JaTUHCKa OyKBa — 3MeHsIMe Ta3u OykBa CbC ChOTBeTHaTa rojsiMa (HamaimsiBame ASCII

Koja M c pasmukata 'a'-'A'). AKOo MOpPEIHHUAT HOMEpP € UYETHO YMCIO U 3HAKBT €
royisiMa JlaTHHCKa OykBa — 3MEHsAME Ta3M OyKBa ChC ChOTBETHATa Majika (yBeluyaBame
ASCII xonma i c¢ pasnukara 'a'-'A'). OcraHanuTe 3HALKM OCTaBaT HEIPOMEHEHH.
IIpenn na HampaBUM cenBamlla CTBbKAa HA LUKbBIA, U3BEXKIAME MOINY4YEHHS B pe3yiaT OT
o0paboTkara 3HaK.

#include <iostream>

using namespace std;

int main ()

{

char c¢;int br=0;

do {
cin>>c; br++;
if (br%2==1&&c>="a'&&c<="'z") c=c—-('a'-'A");
1f (br%2==0&&c>="A"'&&c<="2") c=c+('a'-'A");
cout<<c;

} while (c!='.7);
return 0;

3apaua E2. CUMIIATUYHA PEJINIIA, aBTop Buctpa TaneBa

Enna penuna ot nenu 4yucia HapuuaMe cUMnAmuyHd, ako UMa IOHE 1B CbCEIHU 4YHCTa,
KOWTO ca pBHU Mo croiiHOCT. Hanmmere nporpama lovable, KOsATO NpoBepsABa Naiu
JlaicHa peauLa € CUMIIATUYHA.

Bxoa. OT mbpBUs pell Ha CTaHTAPTHUS BXOJ CE BBBEXKAAa OposT N Ha duciata B
peaunara. OT BTOpUs pel Ha CTaHAAPTHUS BXOJ] C€ BbBEXKIAT N LeJIU YKCiia, pa3JieJeHH ¢
110 €IMH UHTEPBAJI, IPEACTABIABALIY €IEMECHTUTE HA PEAULIATA.

H3xon. Axo pemuiiata € CHMIATHYHA, porpaMara TpsOBa J1a W3BEIC HA CTAHAAPTHUS
M3XO0Jl YMCIOTO OT Hail-abJiraTa IOCJIENOBATEIHOCT PAaBHU 4YMCJA, KOSTO CE cpella B
penumara. AKO UMa HAKOJIKO €IHAKBO JIBJTH MTOCIEIOBATEIIHOCTH, IIpOrpaMaTa TpaoBa 1a
M3BEJIE YUCJIO OT Ta3U IOCJIENOBATEIHOCT, KOSITO C€ Cpellla Hall-paHO B peauuara. Ako
penuiaTta He € CUMIATHYHA, IIporpaMaTa TPsOBa /Ja W3Bele HAa CTAaHIAPTHHUS U3XOJ Camo
no.

Orpannuyenusi. 2 < N < 100. Besko oT umcnaTa € MOJOXKUTEIHO M HE TO-TOJSMO OT
1 000 000 000 000.

INPUMEP 1 ITPUMEP 2

Bxona: Bxona:

4 9

3723 152 2 2 4 4 4 19 2
H3xox: H3xon:

No 2

PEIIEHUE

I[a pasacanM pEIICHUETO Ha 3aadaTa Ha ABC OTACIIHA YaCTH — HAMUPAHE Ha IbJIJKHHATA
Ha MmocC/IeA0BATECJIHOCT OT €IHAKBH YUC/IAa 1 HAMHUPAHC HA MaAaKCUMaAJHATA AbJKUHA



HA TaKaBa MoCJeA0BaTeJHOCT. B npomMennuBara k 1ie cbxpaHsBaMe YUCIOTO, KOETO €
BB3MOKHO HA4aJl0 Ha HOBA IIOCJIEIOBATEIHOCT OT €JHAKBU YHCJa, & B IIPOMEHJIABATA
ch — MoCIeHOTO MPOYETEHO YUCIIO (3apaJyd Bb3MOXKHOCTTA YMciaTa B peAuliaTa a ca
MHOTO TOJIEMH, T€3H INPOMEHJIMBH TpsOBa 1a ca oT THN long long). bposar Ha
€IHAKBUTE ¢ K yucia 1e HaMepuM B MpOMEHIuBaTa br. BbBexxgame IbJDKUHATA HA
pendiiata B MPOMEHIWBATA n, IMBPBOTO YWCIIO B NMPOMEHIWBATa k, a B Oposida br
moctaBsiMe 1. C mukbia for o0OpaboTBaMe OCTaHATWTE YWCIA HA pEIuIiata — OT
BTOPOTO 10 MOCJIETHOTO. BbBexxgame MOpPEeIHOTO YUCIO B ch M ako TO € paBHO Ha
YUCJIOTO B k — yBenm4yaBame Oposida ¢ 1 1 BbBEXKIaMe CIISABAIIIOTO YUCIIO.
Korato uncioro B ch He € paBHO Ha YHCIOTO B k — 3aBbpUIMIIA € MOCIEI0BATEITHOCT
OT €THAKBH YHCJIa U TPSAOBaA Ja MPOBEPHUM NIl HeifHaTa ThJDKWHA, HAMUpaIa ce B br,
HE € Mo-TojsiMa OT HaMepeHaTa 0 MOMEHTa. 3a IleNiTa H3MOoJ3BaMe MpPOMEHJInBaTa
maxbr, B KOATO TpeIyd HAYaJIOTO Ha IHKBJIA cMe MmocTtaBwind 1. Ako br>maxbr,
HaMepeHa € IO-IbJira IOCIeIOBaTeTHOCT OT 3aloMHEHaTa OO0 MoMeHTa. ToraBa
3aMeHsIMe CTOMHOCTTa B maxbr ¢ br, a B MpOMEHINBaTa maxch 3aloMHsIMe YUCIOTO
oT k, KoeTo oOpasyBa Tazu peawna (He OoT ch, 3alIOTO TaM € HAYaJoTO Ha HOBaTa
noapeaunal). HezaBucMo oT ToBa Jajid CM€ HaMEpWIM MO-IBJIra peauia WIH He,
BpbIIaMe Oposiua B HAYAITHO IOJIOKEHHUE 1, 3aMeHsIMe CTOMHOCTTa Ha k ¢ Ta3M HA ch |
MpoIbJKaBaMe€ M3MBJIHEHHETO Ha IUKbiIa. Korato pexumata 3aBbpliBa ¢
MOCJIEOBATEIHOCT OT €JIHAKBM 4YMCJIa, TOraBa HeilHaTa IbDKMHA HE € MpOoBepeHa U
MpOBEpKAaTa 3a MaKCHMaJHA JBDKUHA TPSAOBa Ja Ce MOBTOPH OINE €IUH BT CICI Kpas
Ha IIUKBJIA.
AKO CBHABPKAHUETO HAa maxbr e ocTaHayo 1, B peaunara HiMa MOCIEA0BATEIHOCT OT
eHaKBM dYhcia. ToraBa Ha CTaHIAPTHHWS HW3XOX H3BEXAaMme HHU3a "no”. Ako
ChIBPKAHUETO Ha maxbr € Mo-rojsiMo oT 1, B penuiiata uMa IMOCIEI0BATETHOCT OT
€HAKBU YHCJIa M TOraBa Ha CTaHAApPTHHs M3XOJ H3BEXJaMe CTOMHOCTTa Ha maxch.
3amavara U3MCKBA OT BCUYKH HAl-IBJTH MOCJIEI0BATCIIHOCTH JIa CE U3BEAC Ta3H, KOSTO
€ Hail-0TM30 0 HAaYaJoTO Ha penumnara. AKo TpsOBaIle Ja HaMepuM Hai-Onm3KkaTta 10
Kpas Ha peauIaTta IMOCJIeIOBaTeTHOCT, TOraBa CPaBHEHHETO br>maxbr TpsbdBa na
cTa”e br>=maxbr.
#include <iostream>
using namespace std;
int main ()
{
long long k, ch, maxch;
int n, br, maxbr=1;
cin>>n; cin>>k; br=1;
for(int i=2;i<=n;i++) {
cin>>ch;
if (ch==k) br++;
else {
if (br>maxbr) {maxbr=br;maxch=k;}
k=ch;br=1;

}

if (br>maxbr) {maxbr=br;maxch=k;}
if (maxbr==1) cout<<"no"<<endl;
else cout<<maxch<<endl;

return 0;

3amaua E3. CTAJIMOH, aBTop Bucepka Mosuena

Amnren, bobou u lleno oOudyar ja mocemaBaT YYMIHIIHUS CTaIUOH, KBACTO MOTAT Ja
TpEHUpaT pa3IMyHu cropToBe. EANH AeH TpuMaTa MpUATEIH 3all0YHAIU J1a CIIOPST, KoK
OT TAX € TpeHupan Hai-ymoputo. JloOpe, 4e BCEKHM [EH YYHUTEIAT 1O (U3KyITypa
3aMMcBall Yaca U MUHyTaTa Ha MPUCTUTaHe M TPhIBaHE HAa BCEKH YYEHHK. 3a Jia pa3peraT
cIopa, Te MIOMOJIMIIA YIUTESI TT0 GU3NIECKO 32 HETOBUTE 3aITHCKH.

Taka mnpuarenuTe MNOMYYWIA TPU PEAMIM OT 1Mo ueThupu uucia. [IppBata peauna
ChIbprKalia yaca 1 MUHYTUTE Ha MPUCTUTAaHE, KAKTO U Yaca U MUHYTUTE Ha TpbIBaHE Ha
Anren. BpB BTOpara derBopka OwiM 3amajicHW 4achT M MUHYTHTE Ha TPHCTUTAHE U
TpbrBane Ha boOwu, a B TpeTaTa — 9achT 1 MUHYTHUTE Ha TIPUCTUTAHE U TpbrBaHe Ha Llero.
HammTe npusitenyn OWIM OTIIMYHHA CHOPTUCTH, HO MHOTO JIOIIKM MareMaTunu. Hamara ce
Jla UM MIOMOTHETE B CIIOpa, KaTo HamuIIeTe nporpamMa stadion, KosSTO onpenens Ko oT
TSIX, KOJIKO € YIIOPUT B TPEHUPOBKHUTE.

Bxoa. Ha Tpu mocnegoBaTenHu pena Ha CTaHIAPTHHS BXOJ e OBAAT 3adaJeHH, IO
HayWHa, OMHUCaH IO-TOpe, MO0 YEeTHpPW e YHUCiIa — BpeMeHaTa (4ac U MHUHYTH) Ha
MPUCTUTAHE U 3aMHHABaHE HA BCEKH OT MPHUATEIUTE.

H3xon. Ilporpamara TpsOBa Aa W3BeNC HAa CTAHAAPTHUS WU3XOJ HHU3, CHhCTABEH OT
TNIABHUTE JIATUHCKM OykBu A (3a Amrem), B (3a bobowm), C (3a Lemo) um X.
ITocnenmoBarenHocTTa Ha 6yKBI/ITC A, B u C B HHU3A, Tp;16Ba Ima CBhOTBETCTBA Ha
MPOIBJDKUTEIHOCTTa Ha TPEHUPOBKATa Ha CHOTBETHHUS YYEHHK — KOJIKOTO IOBEYe €
TPCHUpPAN €IWH YUYCHHUK, TOJKOBa IO-HAISIBO B HU3a ¢ OykBata My. AKO HSKOJKO OT
MIPUATEIIUTE Ca TPEHUPAIH CIHAKBO IBIT0 — TEXHHUTE OYKBH CE 3aMCHAT OT ¢/IHA OyKBa
X.

Orpanuyenusi. Bcuuku 3ajageHd BBB BXOJa BpeMeHa c€a B paMKUTE Ha €IIHO
JeHOHoIIKe. BpeMeTo Ha mpHCTUraHe Ha BCEKH OT MPUATEIUTE € MO-pPaHHO OT BPEMETO
My Ha TpbIBaHe.

IIPUMEP 1 IIPUMEP 2
Bxona: Bxona:

11 5 11 59 11 5 11 59
11 30 12 7 11 30 12 7
12 10 13 3 12 10 13 4
H3xona: H3xona:

ACB XB



PEIIEHUE
Twit KaTo BCUUKHU 3aJa/ICHM BpeMeHa B 3ajladaTa ca B PaMKHUTE Ha €IHO JIEHOHOIIHE,
JIECHO € JIa € HaMepST NMPOIBIDKATEITHOCTUTE Ha TTpeOnBaBaHe HAa BCEKH OT MPHUATEITATE
Ha cTaJdoHa — W3pa3eHH B MHHYTH. Heka cien BbBeXJaHE Ha BpeMeHaTa Ha
NPUCTUTAHE M TPBIBAHE HA BCEKH OT TPUMATA YYEHULM CME IIPECMETHAIN TE3U
TMPOABIKUTETHOCTH B TIPOMEHIIUBUTE &, b U C, ChOTBETHO. [l0-JIeCHUAT, HO MO-TBJIBT
332 M3NMCBAHE U TMpPaBell [OBEYE IIPOBEPKM AJTOPUTHM, IMPOBEpsSBA 32 BCEKU OT
BB3MOXHHUTE CIydau MPEean Ja W3BeAe ChOTBETHO CHhOOIICHNUE. A BE3MOXKHUTE CITydan
ca 13 — exnuH ciydail, KOraTo TPUTE BpeMeHa ca paBHHM, 6 cCiydas KoraTo JBe OT
BpeMeHaTa ca paBHU, & TPETOTO € Pa3IMIHO H 6 ciaydas, KOTaTo W TPHUTE BpeMeHa ca
pa3IuYHU.
#include<iostream>
using namespace std;
int main ()
{

int h,m,a,b,c;

cin>>h>>m; a=60*h+m;

cin>>h>>m; a=60*h+m-a;

cin>>h>>m; b=60*h+m;

cin>>h>>m; b=60*h+m-b;

cin>>h>>m; c¢=60*h+m;

cin>>h>>m; c=60*h+m-c;

if (a==b&&a==c) cout<<"X"<<endl;
if (a==b&&a>c) cout<<"XC"<<endl;
if (a==b&&a<c) cout<<"CX"<<endl;
if (a==c&&a>b) cout<<"XB"<<endl;
if (a==c&&a<b) cout<<"BX"<<endl;
if (b==c&&b>a) cout<<"XA"<<endl;
if (b==c&&b<a) cout<<"AX"<<endl;
if (a>b&&b>c) cout<<"ABC"<<endl;
if (a>c&&c>b) cout<<"ACB"<<endl;
if (b>a&&a>c) cout<<"BAC"<<endl;
if (b>c&&c>a) cout<<"BCA"<<endl;
if (c>a&&a>b) cout<<"CAB"<<endl;
if (c>b&&b>a) cout<<"CBA"<<endl;
return 0;

Bb3morkeH e u apyr anropuThM. Jla moapeauM mosiydeHUTe TPU YKclia 1o TOoJIEMHUHA —
Hal-TOJSIMOTO B &, CPEIHOTO B L M Hal-MalkoTO B C. 3a Ja MOXXEM Ja H3BeleM
WCKaHUS HU3, TPSAOBA Ja MOPEAUM M TpUTE OYKBH, C KOHUTO CME O3HAYIIM YYCHHIIUTE,
CHOTBETEH Ha MOJPEKIaHETO Ha BpeMeHara. Heka OykBUTE ca B IPOMEHIUBHTE (OT THTI
char) la, 1lb m lc, chOTBETHO. 3a MOApEXIaHE Ha TPUTE BpeMeHa H3IOJI3BaMe
CIIeJIHATA MOCIEA0BATEIHOCT OT ONEpaLMU: aKO IIBPBOTO YHUCIO € M0-MAJIKO OT BTOPOTO

— pa3MecTBaMe TE3H JBE YUCIIA; aKO TOBA KOETO CE OKaXKe Ha BTOPO MSCTO € IMO-MAJIKO OT
TPETOTO — pa3MecTBaMe JBETe YHCIa; aKo cera IMMbPBOTO YHCIO Ce OKaKe TMO-MaJKO OT
BTOPOTO — OTHOBO pa3MecTBaMe Te3HU JBe Yncia. BuHaru korato pasmecTBame JIBe YUCIIa,
pa3MecTBaMe M ChOTBETHUTE UM OykBHU. Clie]] KaTo YuciiaTa ca MoApeeHN B HaMaJlsIBaIl]
pen, OposT Ha ciydJauTe, KOUTO TPsOBa Jla pasriename 3a Jia ONpeaeiuM HU3a, KOWTO Ja
n3BeneM, HamaisiBa oT 13 Ha 4, HO B 3aMsHA Ha TOBA ca HEOOXOIMMHU MHOTO OIIEpAIHH 32
noJpeXxIaneTo Ha ynciaTa. ETo parMenTa, peanu3upani Ta3u uies:
if (a<b) {t=a;a=b;b=t;1lt=1a;la=1b; lb=1t;}

b<c) {t=b;b=c;c=t;lt=1b; lb=1c;lc=1t;}
a<b) {t=a;a=b;b=t;lt=1la;la=1b;lb=1t;}
a==b&&a==c) cout<<"X"<<endl;

a==b&&a>c)
b==c&&a>b)
a>b&&a>c)

cout<<"X"<<lc<<endl;
cout<<la<<"X"<<endl;
cout<<la<<lb<<lc<<endl;
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