3aK/II04UTeNbHBIN ITANl AKAIEMHUYECKOr0 COpeBHOBaHMA OJIMMNINAIbI IIKOJbLHINKOB
«ar B 0yaymee» mo nporpammupoBanuio «Ilpogeccop Jledenen»
(o0meodpa3oBaTebHbIN NpeaMeT HHpopMaTHKa), BecHa 2021 rog

11 kaacce

Bapuant 2
3agaua 1 (8 6amioB)
Ycaosue
3anaHo HatypansHOe uucio N, He npessimaromee 108 TpeGyercs onpenenuTs, CKOIBKO YETHBIX IHPD
BXOJIUT B €r0 3alUCh B ISITEPUUHON CHCTEME CUMCIICHHUS.

Bxoausie manabie: yncio N, 3aIMCAaHHOE B JICCATUIHOM CUCTEME CUMCIICHUS.

BreixogHble JaHHBIC: KOJIUYECTBO YETHBIX I_[I/I(I)p, BXOJSIIMX B 3amuch yuciaa N B HHTequHOﬁ CHUCTEMC
CUHHCIJICHHA.

IIpumep
Bxonanbsie qannble | Boixoanele nanunie | [losgcHeHue
6 0 610=11s
35 2 3510=1205

IIpoBepouHbIe TECTHI

Bxonuble nanubie | OxugaeMblil pe3yabTar
6 0
35 2
4 1
12 2
9876543 6

IIpumep pemeHus

n int (input ())

k =0

ans = 0

while n >= (5 ** (k + 1)):
k +=1

for 1 in range(k, -1, -1):

g=n// 5 ** 1

if g % 2 == 0:
ans += 1
n $= 5 ** 1

print (ans)



3agaua 2 (12 6aoB)

Ycnosue

Uckmrouarormmm "wim" (XOR) HazpiBaercs OyneBa QyHKIM, a TaKkKe Joruyeckast 1 OUToBast orepanus ot
IBYX apryMEHTOB, pe3yJbTaT KOTOPOW WMCTHHEH TOTAA M TOJBKO TOTAA, KOrJa OMH W3 apryMEHTOB
HWCTHHEH, & BTOPOM - JIOXKEH.

[{uknuyeckuii MOOUTOBBIN CIBUT BJIEBO - ONEPALIUs, IPU KOTOPOH CTAapIIMii pa3psii MEPEHOCUTCS B KOHEI]
YHUCJIa U CTAHOBUTCS MJIAJIIINM, a BCE OCTaJIbHBIE CIIBUTAIOTCS BJIEBO HA OJIHY IMO3UIHUIO.

K nBym 16-6utoBpiM unciam A u B, 3anucanHbiM B 16-pudHOM CHCTEME CUMCIIEHHUS, ObllIa MPUMEHEHA
orepalus UCKIYarouero "uin'", a 3aTeM K pe3yabTary - oneparus ToOUTOBOTrO IUKIUYECKOrO CIBUTA
BieBO Ha K pa3psanoB. OnHO U3 IBYX UCXOJHBIX YKCEN OBLIO 3a0bITO, TPEOYETCS €r0 BOCCTAHOBUTb.

Bxonnsie nannbie: B CTpoOKy yepe3 mpoden 3anucanbl uncia A, K u pesynaprat X. Yncna A u X 3a/1aHbl B
16-puunoii cucreme cuncneHus, K - B 1ecAaTHYHOM.

BrixoaHble JaHHBIE: YyKUcio B.

ITIpumep:

Bxonanbsie qandble | BoIXoaHbIE JaHHBIE

1A2B 4 5DAE FFFF

ABO00 1 7269 1234

IIpoBepouHbIe TECTHI

Bxonubie nannbie | OxxumaeMbiil pe3ysibTat

1A2B 4 5D4AE FFFF

ABO00 1 7269 1234

FFFF 1 BBBB 2222

7777 8 FFFF 8888

FEDC 59D1D 1234

IIpumep pemenus
#include <bits/stdc++.h>

using namespace std;

#define deb(a) cerr << #a << " = " <K< a3 << "\n'
#define debo(a) cout << #a << " =" << a << "\n'
typedef long long 11;

typedef long double 1d;

const int INF = 2e9;
const int MXN = le5 + 5;

string a, b;
11 k;



11 to 10(string s) {
11 ans = 0;
reverse (s.begin(), s.end());
for (int i = 0; 1 < s.size(); 1i++) {

ans += (isdigit(s[i]) ? s[i] - '0"'" : s[i] - 'A' + 10) * powl (16,

i);
}
return ans;

}

string to 16(11 n) {
string s;
while (n) {
s += (n % 16 < 10 ? '0' 4+ (n % 16) : 'A' + (n % 16 - 10));
n /= 16;

X

}
reverse (s.begin(), s.end()):
return s;

int main () {
ios base::sync with stdio(0);
cin.tie(0);
cout.tie (0);
cout << fixed << setprecision (10);

cin >> a >> k >> Db;
bitset<20> ba = to 10(a), bb = to 10(b), bc;

//cout << ba << '\n' << bb << '\n';

for (int ik = 0; ik < k; ik++) |
bool temp = bb[0];
for (int 1 = 0; i < 15; 1i++) {
bb[i] = bb[i + 1];
}
bb[15] = temp;

}

for (int 1 = 0; i < 20; i++) {

bc[i] = (bb[i] ? (bal[i]l] == 0 2 1 : 0) : balil);
}
11 ans = 0;

//cout << ba << '\n' << bc << '\n';
for (int 1 = 0; i < 20; i++) {
ans += (bc[i] ? powl(2, i) : 0);

}

cout << to 16 (ans) << '"\n';



return 0;



3agaua 3 (16 GaioB)

Ycnosue

B cBsi3u ¢ mpuOMKaOMUMCsT 3aBEpPIICHHEM SMUACMHA KOPOHABHPYCa MPABUTEIBCTBO TOpoja DHCKa
MIPUHSUIIO PEIICHUE OTIIPABUTH HA F0)KHBIC MOPCKHE KYPOPTHI OTIIMYHUKOB IIIKOJI TOPOJIa - N OTIBIXAFOIIUX.
B aBuakomMmaHusX Ui TEpeBO3KM HMeEIOTCs K THUMOB caMONETOB € Pa3slUYHBIM  KOJIHYECTBOM
naccaxupckux mect (Pi, P2,...,Pk). HeoOXxomuMo pemmTh JOTHCTHYECKYIO 3a1ady: 3ape3epBHPOBATH
HeoOXxoauMoe KosmdecTBo peicoB (R1, Ra,...,Rk).

CyMMapHO€ KOJIMYECTBO IOCAJ0YHBIX MECT HE MOXKET ObITh MEHbIE, YeM KOJIMYECTBO IAcCCaKUPOB,
a olmiee KOJMYECTBO HE3aHATHIX Maccaxupckux mecT (V) HoiKkHO ObITh MUHMMaldbHBIM. Ecnmu Oyner
00HapyKEHO HECKOJIbKO BApHAHTOB, OJMHAKOBBIX 110 KOJIMYECTBY HE3aHATBIX MECT, TO CJIEIyeT BhIOpaTh
BapHUaHT C MEHBIIIUM OOIINUM KOJIMYECTBOM peiicoB caMonéToB. Eciin u Takux BapuaHTOB OyeT HECKOJIBKO,
TO HY’KHO BBIBECTH JIFOOOH U3 HUX.

BxonHble JaHHBIE: B IEPBOM CTPOKE uepe3 npode 3anucanbl 2 HaTypaidbHbIX uncia N u K, Bo Bropoii - K
HaTypanbHbIX yncen P1 P2 ... Pk. N ne mpessimaer 10000, K ne npessitaer 20, mo6oe Pi mensie 500.

BrixoaHble JaHHBIE: B IEPBOI CTPOKE BBIBECTU YMCIIO V, BO BTOpOH uepe3 mpobein BoiBecTH R1 Rz ... Rx.
[Tops0K KOJIMYECTB PEHCOB JOKEH COOTBETCTBOBATh UCXOAHOMY MOPSIIKY TUIIOB CAMOJIETOB.

IIpumep

Bxonnble manHble

BrIxonHbIE TaHHBIE

2000 3 60
600 440 300 041

160 4 0

200 100 80 60 010 1 (sapuant - 00 2 0)

IIpoBepounbIe TeCTHI

Bxonnble naHHbIE O>xujiaeMblii pe3ysabTar
2000 3 60

600 440 300 041
804 0

100 50 40 25 0020
1001 0

100 1

1000 3 0

300 200 100 301
4960 4 40

350 300 200 150 10500

IIpumep pemenus
n, k = map(int,
mas =

optim = {k:

input () .split())
list (map (int,
d = dict.fromkeys (mas,
2 ** 16 for k in d}

input () .split()))
0)




opt sum = n * 2

def search(border, cur sum=0, res=0):
global optim, opt sum, d

if cur sum >= border:

if (cur sum - border < opt sum - border) or (cur sum - border
== opt sum - border and sum(list (d.values())) <=
sum(list (optim.values()))) :
optim = {k: v for k, v in d.items()}
opt sum = cur sum

return cur_ sum - border
return res

for i in d:

d[i] +=1
res = search(border, cur sum + i, res)
d[i] -=1

return res

print (search(n))
for m in mas:
print (optim[m], end="' ")

3agaua 4 (20 6anoB)

Vcaosue

Muccus xocmonéra “lOpuit ['arapun” ompezneneHa - MmocelieHrue TpeX 3BE3MHBIX CHUCTEM B TITyOOKOM
KocMoce. DT 3BE3]IbI HAXOATCsl Ha 3eMHOM HEO0CBOIe B co3Be3auu OpUOoH:

e 3Be3na bemnarpukc (250 CBETOBBIX JIET OT 3eMJIH )
o 3Be3na berenbreiize (643 cBETOBBIX ToAa OT 3€MIIH)
e mapHas 3B€3/1Has cuctema Purens (773 cBETOBBIX Tojia OT 3eMJIH )

MapuipyT myTemecTBHsl JTOJKEH INpeaycMaTpuUBaTh IOCEIIEHWE WX B IMOPSJAKE yIaleHUs OT 3eMIIU.
OnHaKko THUIEPCBETOBON MPBDKOK HE MOMKET IMOKa OBITh BBINOJIHEH C MpPUEMIIEMONM TOYHOCTBIO Ha
paccrosinue 20 u Gosee cBeToBbIX JeT. CrlaHMpOBaHHAs Tpacca MOJIETA JOKHA COCTOSITh U3 CEpPUU
MPBDKKOB, KKIBIN MPBIKOK MEHEe 0€301acHOro paccTOsHUSA. BTOppIM orpaHrMueHHeM SBISETCS TO, YTO
MIPOMEXKYTOUHbIE TOYKH TPACCHI TOJIKHBI HAXOIUTHCS B OKPECTHOCTH MACCUBHOTI'O T€JIa, T.€. 3B€3/Ibl. Takue
3BE3/Ibl B HABUTALIMM HA3bIBAIOTCS KOHTPOJIBHBIMU ITYHKTAMHU.

HeoOxonuMo y4yuThIBaThH, YTO YIpaBICHHE BBIXOJOM U3 TUIEPHPOCTPAHCTBA HEBO3MOXKHO 0e€3
CYLIECTBEHHOI'O HCKPHUBIIEHUS €r0 B TOYKE HAa3HAYCHUS TIPABUTALMOHHBIM BO3ICHCTBUEM 3BE3/IbI
KOHTPOJIBHOIO MYyHKTa. OJTa OCOOEHHOCTh HajlaraeT JOIMNOJHUTEIbHOE OrpaHMYEHUE Ha KaKIbli
BBIIIOJIHSIEMBIN TUIIEPIIPBIKOK: TPACKTOPHS IIPBDKKA HE JOJDKHA MPOXOAUTH MEHBIIE OJHOIO CBETOBOIO
roJia OT 3BE€3HON CUCTEMBI, HE SIBJISIOIIENCS KOHTPOJIBHBIM ITYHKTOM.



3aja4ya: MOCTPOUTH Tpaccy B TPEXMEPHOM IPOCTPAHCTBE C MHUHHMAJIbHO BO3MOXHBIM KOJIMUYECTBOM
TUIEPIPBHIKKOB, NMPU COOJIIOIEHUN YKa3aHHBIX BbIIIE orpaHnyeHuil. Ecnu Takux Tpacc HECKOJIBKO, TO
CIIeyeT BBIOpATh Ty, B KOTOPOM CyMMapHasi JJIMHA TPACCHl MEHBIIIE.

BXO/IHBIE [TAPAMETPBGI:
IlepBas cTpoka : HaTypaigbHOE 4ucio N - KOJIMYECTBO 3BE3, BHECEHHBIX B jtonuto (ot 3 1o 100).

Hanee N cTpok, KaxkJaas COJACPKUT TPU IENBIX YMCIIA, 3allMCAaHHBIX Yepe3 mpoden: koopauHatel X Y Z,
3a/laHHbIE B CBETOBBIX rofax. Bece 3Hauenus koopauuar He npessimaroT 10000.

Touka crapta (0 0 0) - 38e31a CoJHIIe - HE yKa3aHa B JIOIUH.

Tpu noceniaempie 3BE31HBIE CUCTEMBI HAXOASATCS B JIOLUU B MOPSAKE 03KUIAEMOT0 MTOCEIICHHS, B CTPOKaxX
c Homepamu 1, 2 u 3.

BbIXO/HBIE I[TAPAMETPLI:

HepBa;I CTpOKa: 4€pe3 Hp06en JOJI2KHBI OBITh YKa3aHbl KOJIMYCCTBO IIPBIKKOB U IJVIMHA TPACChl C TOYHOCTBIO
A0 TPETHEr'o 3HaKa IocCJjIc 3aIIsITOM.

Bropas cTpoka: Homepa 3BE3/1- KOHTPOJIbHBIX TYHKTOB™ U 3BE3/-""1€JI€ MUCCUM~ B TIOPSAJIKE CIIEIOBAHUS
3BE3/10JIETA, 3alTMCAaHHBIC Yepe3 mpooer.

[Ipumeuanue: ans OTpabOTKH ajIropuTMa MOCTPOCHUS MapIIpyTa KOCMOJETa B JIONHIO (KOMILIEKT
HABUTAIIMOHHOW HHGOpMAIMK JJs1 CYJOBOXKICHHS) MOTYT BKJIIOYAThCS PA3JIMYHBIC IPOHU3BOJIHHBIE
KOOpPJMHATHI, HE COOTBETCTBYIOIINE U3BECTHBIM 3BE3/1aM.

B pamkax 3amaum cumTaTh, 4TO JBMIKEHHME KOCMOJETA MEKAYy KOHTPOJIBHBIMH TOYKAMHU IPOUCXOJIUT
MIPSAMOJIMHEMHO.

IIpumep

BxonHble manHble

BrixoHBIC TaHHBIE

3

1010 10
2020 20
303030

351,962
123

5

2000
1000
4000
3000
5000

4 40,000
2143




IIpoBepouyHbIe TECTHI

BxoaHble manHble

Oxusiaemblil pe3ysbTaT

3

1010 10
202020
303030

351.962
123

5

2000
1000
4000
3000
5000

4 40.000
2143

10

10 10 10
5050 50
707070
2020 20
303030
40 40 40
60 60 60
80 80 80
90 90 90
9595 95

7121.244
1456273

10
111
555
777
222
333
444
666
888
999
10 10 10

712.124
1456273

10
111
555
777
202
331
244
866
898
998
101010

312.124
123




IIpumep pemeHus
#include <iostream>
#include <string>
#include <vector>
#include <map>
#include <set>
#include <utility>
#include <algorithm>
#include <cmath>
#include <queue>

using namespace std;
double inf = 1e9;

long n;

vector<long> x;
vector<long> y;
vector<long> z;

long sg(long n) { return n * n; }

double len2(long v, long u) {
return sqg(x[v] - x[u]) + sqg(ylv] - ylu]) + sqg(z[v] - z[u]);
}

long vecmul (long a, long o, long b) {

return (x[a] - x[o]) * (x[b] - x[o]) + (ylal - yl[o]) * (y[b] - ylol)
t+ (zla] - z[o]) * (z[b] - z[o]);
}

bool pathClear(long v, long u) {
for (long k = 0; k <= n; ++k) {

if (v == k || k == u || v == u || vecmul(k, v, u) < 0 ||

vecmul (k, u, v) < 0) {
continue;

}

double a = sqgrt(len2 (v, u));

double b = sqgrt(len2(k, u));

double ¢ = sqgrt(len2 (v, k)):

double p = (a + b + ¢) / 2;

double s = sqrt(p * (p - a) * (p - b) * (p - ¢));

if (2 * s/ a < 1) {
return false;

}

return true;

}

pair< vector<long>, vector<long> > findPath(long s) {



vector<long> d(n + 1,
vector<long> p(n + 1,
d[s] = 0;

pls] = 0;

queue<long> g;

leb);
-1);

vector<bool> used(n + 1, false);
for(g.push(s); !qg.empty(); g.pop()) {
long v = g.front();
if (used[v]) {
continue;
}
used[v] = true;
for (long u = 0; u < n + 1; ++u) {
if (used[u] || len2(v, u) > 400 || !pathClear (v,
continue;
}
dfu] = d[v] + 1;
plul = v;
g.push (u) ;

}

return pair< vector<long>,

}
int main () {
cout << fixed;

cout.precision(3);

cin >> n;

vector<long> >(d, p);

X.resize(n + 1, 0);

y.resize(n + 1, 0);

z.resize(n + 1, 0);

x[0] = 0;

y[0] = 0;

z[0] = 0;

for (long i = 1; i <= n; ++i) {
cin >> x[i] >> yI[i] >> z[i];

}

auto p0 = findPath(0);

auto pl = findPath(l);

auto p2 = findPath(2);

auto p3 = findPath(3);

vector< vector<long> > d;

10

u))

{



d.push back (p0
d.push back (pl
d.push back (p2
d.push back (p3

.first)
.first);
.first)
.first)

.
14

.
4

.
14

vector< vector<long> > p;

p.push back (p0.
p.push back(pl
p.push back (p2
p.push back (p3

long curMin = leb;
vector<long> ans;
double len = 0;

second) ;
.second)
.second) ;
.second)

.
4

.
14

for (long a = 1; a <= 3; ++a) {
for (long b = 1; b <= 3; ++b) {
for (long ¢ = 1; c <= 3; ++c) {
if (a==Db || b===c¢c || ¢ ==
continue;
}
long sum = d[0][a] + d[a] [b]
// cout << d[0][a] << ' "
d[b][c] << '\n'
if (sum < curMin) {
curMin = sum;
ans.clear();
len = 0O;
long v = ¢c;
while (v != b) {

ans.push back(v);
long u = plb][V]
len += sqgrt(len2 (v,
v o= u;

.
4

}

while (v != a) {
ans.push back(v);
long u = pla][v];
len += sqgrt(len2 (v,
v o= u;

4

}

while (v !'= 0) {
ans.push back(v);
long u = p[0][V];
len += sqgrt(len2 (v,
v = u;

4

11

a) {
+ d[b] [
<< dla]



reverse (ans.begin (), ans.end());

cout << curMin << ' ' << len << '\n';
for (auto a : ans) {
cout << a << ' ',

// system("pause");
return O;

3anaua 5 (20 6amioB)

Ycaosue

Crek - THI JaHHBIX, TPEICTABJISIIONIMA COOOW CIMCOK 3JICMEHTOB, OPTaHW30BAHHBIX IO MPUHIUITY
"mociaeqHUM TPUINENT - TepBbIM yIIén". B OOJBIIMHCTBE apXUTEKTYp KOMIBIOTEPHBIX CHCTEM CTEK
MPUMEHSICTCS JUISl OPTaHM3AIMHA BBI30BA IMOJANPOTPAMM, ITOCKOJBKY JIYYIlle BCETO IMOAXOMUT JUIS
obecrniedueHus paboThl PEKypPCUH.

@upma Xapacodt 3aHsu1ach pa3pabOTKONW MHHOBALMOHHOTO TPOIECCOpa C MEPEMEHHOM JITHHON KOJIOB
koMmaHJl. OJHOBPEMEHHO OJHO U3 €€ MOoJpa3J/iesIeHUil Hadaiao paboTy HaJl KOMIWISATOPOM JUIi HOBOTO
nporneccopa. MM yaanoce co3iaTh alrOPUTM IIPEACKa3aHMs 3aIllyCKa TOW MM MHOHM MOANPOrpaMMbl Ha
OCHOBE MCXOJHOTO KOJIa, U TeTeph pa3padOTYNKH XOTAT HA OCHOBE IMOIy4eHHONW HHPOPMALIUU HAYIUTHCS
OIpeNIeNIATh ONTUMAJILHBIN pa3Mep CTeKa.

Bam Tpe6yeTcs{ IIOMOYb UM COCTABUTH IPOrpaMmy IJId IMOJYUYCHHSA BCCX BO3MOJKHBIX LCIIOYECK BbHI3OBOB
noamporpaMmM Ha OCHOBE PE3YJILTATOB pa6OTBI HX aJIrOprUTMaA.

BxonHble naHHBIE: B TNEpBOMl CTpPOKE 3amucaHO HarypaibHoe uucio N, He mnpesblmatomee 10 -
MaKkcUMaJibHasi TJyOMHa BJIOXXEHHOCTH BBI30BOB MoxanporpamMm. HauumHas co BTOpOH CTpPOKH, HJIET
IIPOTOKOJI pabOTHI AIropuTMa MpeACKa3aHusl 3alycKa MOANpPOrpaMM, KOTOPbIA 3aKaHUYMBAETCS CTPOKOM,
CoCTOsAIIEN U3 0gHOU ToYKH. [Ipumep nmpoTokoa:

FUNC A
ENDFUNC
FUNC B
CALL A
ENDFUNC
FUNC MAIN
CALLB
ENDFUNC

Onucanne noamnporpammsl B HEM HaunHaercs co cioBa FUNC, mocie KoToporo uepe3 MAET UMs W3
JATUHCKUX OYKB, JTMHA KOTOPOTO He npeBbimaeT 20 CUMBOJIOB.

BHyTpu noanporpaMMel MOTYT yKa3bIBaTbCsl BBI30BBI APYTUX MOANPOrpaMM ¢ nomouisto ciaoBa CALL n
yepes MpoOest - UMEHH BbI3bIBAEMOM MOANPOTPAMMBI.

Onwucanue noanporpammsl 3aepiuaercs cioBom ENDFUNC.

OnucaHus NoaNpOrpaMM HE MOTYT IepeceKaTrbcss U ObITh BIIOKEHHbIMH. [lepBoii Bcerna BBIMOIHAETCS
noanporpamma MAIN u oHa Bcerga ectb B IPOTOKOJIE.

12



BbIxoaHbIE JaHHBIE: B MIEPBOI CTPOKE - KOJIMYECTBO BBIABIECHHBIX IEMOYEK, B MOCIEAYIOLIIMX CTPOKAX -
L[EMOYKH BBI30BOB, COOTBETCTBYIOIIME UCXOAHOMY MPOTOKOIY. Kaxias 1enoyka J0KHA OBITh BhIBEJCHA
C HOBOW CTPOKH, a UMEHa IMOANPOrpaMM B HEH NOJKHBI ObITh IPHUBEJIEHBI B TOM IOPSAIKE, B KOTOPOM
MIPOMCXOJAT UX BBI3OBBI, U 3amucanbl yepes mpobden. Mms MAIN BbIBOIUTh HEe HYXKHO, paboTa riiaBHOU
MOANPOTPAMMBI B MOJCUET BIOKEHHOCTH BBI30BOB HE BXOJIUT.

Ilenouku MOKHBI OBITH BBIBEIEHBI B TOM MOpPSIKE, B KOTOPOM BO3MOXKEH HMX BBI3OB IpU pabote
nporpaMMebl. CiielyeT UMETh B BUJLY, YTO IIPOTOKOJ COCTABJICH TAKUM 00pa3oM, 4TO JIt000H U3 yKa3aHHBIX
BBI30BOB MOXET COCTOATHCS, @ MOXKET He mpou3oTu. [Ipu 3TOM BBI3OB BIOKEHHBIX MOANPOTPAMM
HEBO3MOJKEH, €CJIM HE BhI3BaHA BBIIIECTOAIIAS TOAITPOrpaMma.

13



IIpumep

BxoaHble manHble

BrIxoaHbIE JaHHbBIE

4

FUNC A B
CALL A BA
ENDFUNC BAA
FUNC B BAAA
CALL A
ENDFUNC
FUNC MAIN
CALL B
ENDFUNC
3 15
FUNC A A
CALL A AA
ENDFUNC AAA
FUNC B AAB
CALL A AAC
ENDFUNC AB
FUNC C ABA
ENDFUNC ABC
FUNC MAIN AC
CALL A B
CALL B BA
CALLC BAA
ENDFUNC BAC
BC
C

IIpoBepouHbIe TECTHI

Bxonnrnie naHHnIe

OxunaeMplil pe3ynprat

4
FUNC A
CALLA
ENDFUNC
FUNC B
CALLA
ENDFUNC
FUNC MAIN
CALLB
ENDFUNC

4
B

BA
BAA
BAAA

14




3 15
FUNC A A
CALL A AA
ENDFUNC AAA
FUNC B AAB
CALL A AAC
ENDFUNC AB
FUNC C ABA
ENDFUNC ABC
FUNC MAIN AC
CALL A B
CALL B BA
CALLC BAA
ENDFUNC BAC
BC
C
1 1
FUNC A A
CALL A
ENDFUNC
FUNC MAIN
CALL A
ENDFUNC
10 0
FUNC MAIN
ENDFUNC
5 14
FUNC A A
CALL B AB
ENDFUNC ABA
FUNC B ABAB
CALL A ABABA
ENDFUNC ABABB
FUNC MAIN ABB
CALL A ABBA
CALL B ABBAB
ENDFUNC B
BA
BAB
BABA
BABAB

IIpumep pemenus

N = int (input())
funcs = {}

curr func = ""
string = input ()

15



while string != '.':

if string[0] !'= 'E':
command, name = [i1i for 1 in string.split()]
if command == "FUNC":
curr func = name
funcs.update ({name:[]})
elif command == 'CALL':
funcs[curr func].append (name)
else:
pass
string = input ()
stacks = set ()
answers = []

def f(func, nex i, nex, stack):
global stacks, funcs, N
if (stack != []) and (tuple(stack) not in stacks):
stacks.add (tuple (stack))
answers.append (stack)
if len(stack) ==

return
for index, foo in enumerate (funcs[func]):
if len(funcs[func]) > index + 1:
f(foo, index+1, funcs[func], stack.copy() + [foo])
else:
f(foo, nex i, nex, stack.copy() + [foo])
if nex != []:

if len(nex) > nex 1 + 1:
for ind in range(nex i, len(nex)):
if nex[ind] != func:
f(nex[ind], ind, nex, stack.copy() + [nex[ind]])
else:
f(nex[nex 1i], 0, [], stack.copy() + [nex[nex 1i]])
£ ("MAIN", 0, []1, [])
print (len (answers))
for ans in answers:
print (*ans)

3anaua 6 (24 6amna)

Ycnosue

B xone paboTel Haj onTHUMH3AIMEN KOMIUJISATOpa Uil Mpolieccopa M3 Mpeablaylieil 3a1auu B pupme
Xapacodpt 3amymanuch 00 aBTOMAaTHYECKOM BBIOOpPE MOANPOTpaMM, KOTOPBIE CTaHYT WHIIAWH-
noanporpaMMmaMu. UHnalH-noAnporpaMmsl - 3TO TaKOM Croco0 cOOpPKU MAIIMHHOTO KO, PU KOTOPOM
TEJIO0 MOANPOTPAMMEI BO BpeMsl KOMIWIISIIIMK MOICTABIISETCS] HETIOCPEICTBEHHO B MECTO €€ BBI30Ba, M OHO
CTAHOBUTCS YaCTHIO BBI3BIBAOIICTO KOIA. Takum 06pa30M, HCKIIIOYAr0TCA HAKJIaJJHBIC pacXO/Jbl Ha BBI3OB
Y 3aBepIICHUE TTOIITPOrpaMM BO BpeMst pabOTHI.

WNnxenepsl ¢upmbpl XapIcopT CUMTAIOT, YTO HHJIAWH-TIOANpPOrpaMMaMu Hajlo JelaTh Te, KOTOphIe
BBI3BIBAIOTCS yale Bcero. OHAaKO BCTaBKa KoJia OONBIINX MOJIPOTpaMM B MECTa MX BbI30BA MPUBEIET K
PE3KOMY YBEITHUCHHIO MTaMATH, TOTPeOIsieMOoil mporpaMmmMamH, a Juist UpMBbI BayKHA BO3ZMOXKHOCTH JIETKOU
aJlaliTalliy CBOETO PEIIEHUS K IPOMBIIIICHHBIM YCTPOMCTBAM, B KOTOPBIX 3HAYUTENIBHYIO POJIb UIPAET
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SKOHOMMYECKAsI COCTABISIONIAS: B YACTHOCTH, HEOOXOMUMBIN i1 pabOThl 00BEM MaMSATH JOJKEH OBITh
MUHUMAaJIbHBIM.

PazpaboTunku co3nany crenuaibHBIA aHAIM3aTOP, KOTOPHIN ONpEaeseT CpeHee KOJINYECTBO 3aIrycKa
MOANPOTPAMM U pa3Mep KaKIOU U3 HUX.

Tpebyercs onpenenuTs, Kakue U3 NOAIPOrpaMM MO>KHO BCTPOUTH B MHJIAMH-pEXHUME, JUIsl YBEITUUECHUS
OBICTPOJCHCTBHUSA U B IIpeiesiaX JOCTYITHONW NaMsITH.

BxonHble naHHBIC: B MIEPBOW CTPOKE uyepe3 Mmpobden ykazaHbl HaTypaibHble yucia N, M u X. N u M He
npeBbimatoT 100 ¥ SBASIOTCS KOJIMYECTBOM MOJMPOrpaMM M KOJUYECTBOM IEMOYEK BbI3OBA, a X HE
npessimaeT 10° u sBIsETCS KOMMUECcTBOM MaMsTH (B KMII06aiiTax), JOCTYIHBIM I Pa3MeleH s HHIAHH-
noanporpamm. Jlanee uaér N cTpok, rae uyepes npodest nepedrcieHbl UMeHa MOANPOrpaMM (U3 JTaTHHCKUX
CJIOB JTUHOM 710 20 CUMBOJIOB) U X pa3Mep B kmiobaitax (HaTypainsHoe yucio ot 1 go 1000). Janee - M
CTPOK C OIMCAHHEM BBISBICHHBIX I[EMIOYEK BHI30BA: B HUX 3alKMCaHbl HIMEHA MOAMPOrpamMm uepes mnpobe,
mocje KOTOPBIX TaKKe depe3 MpoOel yKa3aHO 0KUAAEMOE KOJIMYECTBO CpadaThIBAaHUN 3TOHM LENOYKH 3a
BpeMs paboThI IporpaMmsl (1ieoe uuciao ot 1 go 1000).

BeIxonHbIE naHHBIE: B IIEPBOM CTPOKE - KOJMYECTBO IOAIPOrpPaMM, KOTOPBIE MOXKHO IIOMETUTH
VHJIAHHOBBIMH, B IIOCICAYIOLIUX CTPOKAX - UMEHA 3TUX IOANPOrpaMM B TOM IOPSAJIKE, B KOTOPOM OHHU

ObLIN YKa3aHbl BO BXOAHBIX JaHHBIX.

TpeOyercst BBIOpaTh MOANIPOrpaMMBI TaK, YTOOBI KOJIMYECTBO BBI30BOB MHJIAMH-TIOANIPOrPAMM 32 BpEMs
paboThI TPOrPaMMBI OBLTO MAKCHMAITbHBIM.

IIpumep

Bxonnnie naHHnIe Brixonunie qanHeIe

33100 2
A 50 A
B 70 C
C 40
Al
AB4
BC6

33100 1
A50 B
B 70
C 40
Al
AC3
B 10

IIpoBepouHbIe TECTHI

Bxonnrnle naHHnIe OxugaeMbIi
pe3yabTar

33100 2

A 50 A

B 70 C

C40
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Al
AB4
BC6

33100
A0
B 70
C 40
Al
AC3
B 10

1110
A 20
Al

3550
A8

B 16

C 32
Al
BC10
BCB5
CBCS8
AC?2

5680

A8

B 16

C32

D 24

XYZ 48
XYZ B 1000
BC10
BCB5
CBCS8
AC?2

XYZ D 1000

X > w

IIpumep pemenus
#include <iostream>
#include <cmath>
#include <algorithm>
#include <vector>
#include <map>
#include <set>
#include <iomanip>
#include <string>

using namespace std;

const int INF = 1le9;
const long double PI

acosl (-1);



map<string, int> rams;
map<vector<string>, int> used;
map<string, int> cnt;
vector<string> prognames;
vector<string> ans;

int maxcnt = 0, minweight = INF;
int n, m, ram;

vector< string > otv;

bool comp(string a, string b) {
if (rams[a] == rams[b])
return cntl[a] > cnt[b];
return rams[a] < rams|[b];

void rec(int totalram, int cntt, vector<string> ans, map<string, int>

used) {
if (totalram > ram)
return;
if (cntt == maxcnt && minweight > totalram) {
maxcnt = maxcnt;
otv = ans;
minweight = totalram;
}
else
if (cntt > maxcnt) {
maxcnt = cntt;
otv = ans;
minweight = totalram;
}
for (int i = 0; i < prognames.size(); 1i++) {

auto to = prognames[i];
if (used[to])
continue;
map<string, 1int> fused = used;
vector<string> fans = ans;
fans.push back(to);
fused[to] ++;
rec (totalram + rams[to], cntt + cnt[to], fans, fused);

int main ()
{
ios base::sync _with stdio(0);
cin.tie (0);
cout.tie (0);
cin >> n >> m >> ram;
for (int 1 = 0; i < n; i++) {
string s;
int x;
cin >> s >> x;
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rams[s] = x;
prognames.push back(s);

for (int 1 = 0; 1 < m; 1++) {
string s;
getline (cin, s);
if (s == "")
getline (cin, s);
vector<string> fnames;

while (s.find(' ') != string::npos) {
fnames.push back(s.substr (0, s.find('
s.erase (0, s.find('" ") + 1);

}

int num = stoi(s);

for (auto i1 : fnames)

cnt[1i] += num;

for (int i = 0; 1 < prognames.size(); i++) {
auto to = prognames|[i];
map<string, int> usd;
usd[to] = 1;
rec (rams[to], cnt[to], { to }, usd);
}
cout << otv.size() << '\n';
for (auto i : otv) {
cout << 1 << '\n';
}

return O;
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