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NHO®OPMATHUKA
OTBETbBI U PELHIEHU A
9 KUIACC

Obmee xommuectBo OamtoB 100. Pemenune verBeproil 3amaum ouenuBaercs JKiopu n3 10 Gamos,
ol 3anaun u3 30 0ayutoB 1 u3 20 0a/I0B OCTAJIBHBIX.

BAPHUAHT 1
. (46, =52, .

1. Beap4OHOK pemaeT CIeayIIIYI0 CUCTEMY YPaBHEHUM: { 8 5y =76, Haitnute ee pemenus.
Pemienue. 4X+6=5y+2

7X+6=8y+5

3X =3y +3

XxX=y+1

Ay +4+6=5y+2

y=38;

X=9;

OtBer: X =9,y =8.

2. B 5ecy MOXHO MPOWTH MEXIY JIBYMsI MECTaMH TOJBKO IO TPONMUHKaM. V3BECTHO, 4TO OT J0Ma
OeJIbYOHKA BBIXOIAT 15 TPOIMHOK, OT OEpJIOrd MeABEIsl BCEro OJIHA, a OT BCEX OCTalbHBIX MecT 1o 10. Moxer
71 OETPYOHOK CXOJHTH B TOCTH K MEABEJIO, €CIIM M3BECTHO, YTO TPOIMHKH B Jiecy He nepecekarorcsi? OTBeT
000CHOBATb.

Pemienne. IIOHATHO, YTO €ciiM HApUCOBATH Ipad JIECHBIX TPOIUHOK, TO OH MOXET OBbITh HECBS3HBIM.
PaccMOoTpuM KOMIIOHEHTY CBSI3HOCTH, KOTopas BKJIr4aeT B ceOs aoM benbuonka. U3 noma benbuonka
BBIXOJIUT 15 TpPOMMHOK, a U3 JIOOBIX APYIHX IOMOB, Kpome Oepioru measens — mno 10, mosTomy, 4ToObI
BBITIOJTHSJICS 3aKOH O YETHOM YHCJI€ HEYETHBIX BEPILUH HEOOX0IUMO, YTOOBI M Oepiiora MeiBe/is BXOIUa B 3Ty
e CaMyl0 KOMIIOHEHTY CBSI3HOCTU. A Tak KaKk KOMIIOHEHTa CBSI3HOCTH — CBA3HBIH rpad, To OT 1oMa OeabuoHKa
CYLIECTBYET IyTh IO TPOIIMHKAM J10 O€pJIOTH MEABES, YTO U TPEOOBAIOCh JOKa3aTh.

3. BenbuoHok, MenpexkoHOK, Exuk, CoBeHok u CycIMK UrparoT B HPATKH. B TOM MecTe, Iie OHH
UTparoT, €cTb 12 MEeCT-yKpbITHH, IJle UTPOKM MOTYT XOPOULIO CIpPSTAThCS, HO HE 0ojee OJHOrO B OJHOM
YKpbITUU. CKOJBKMMH CHOCOOAMM MIPOKM MOTYT CHPSITaThbCsA, €CIM OJHOMY M3 HUX HcKaTh? OTBeT
000CHOBATb.

Pemienne. B ngaHHON 3agaye MEI pasMeliacM KaXKAoro y4dJaCTHHUKA HI'PbI IIO YKPBITUSAM, MPUYCM B
KaXX10€ YKPBITUC TOJIBKO OAHOT'O UTPOKaA. OTa 3agada CBOJHUTCA K KJIaCCUYECKOM 3amaue 00 OIpECACIICHNU YHCia

pasMerieHuii 6e3 moBTOpeHui 12 31eMeHToB 1o 4 MecTam.

12!
4 _ — —
Alz—(12_4)!—9*10*11*12—11880

Orser: 11880.

4. V3BecTHO, YTO HEKOTOPOE MOHO(GOHHUYECKOE YCTPOMCTBO (B KaXIbIii MOMEHT BPEMEHU MOXKET
BOCIIPOU3BOJUTHECS HE OoJiee OJTHOTO 3BYKa) MOXKET M3J[aBaTh OJWH W3 13 pa3HBIX 3BYKOB Ha MPOTSKCHHUH
cexyHibl. Kaxapiit 3ByK mupyercs MHHUMAIbHO BO3MOXKHBIM KOJTHYECTBOM OUT. CKOJNBKO CEKYH[ JTHTCS
Habop 3ByKOB 00BeMoM 20006aitT?

Pemenmne.
2" > 54 7 =12 =>n=4. 200 6aiir = 200*8 = 1600 out. 1600/4 = 400 cexkyHz.
Otser: 400.



5. benbuoHOK BBIMUCAN HA JUCTE OyMaru mapy HaTypaJbHBIX YMCed N U M Takue, yToN <Mmunu m -
B3aMMHO IIPOCTHI. A 3aTeM 3ayMaliCs: a CKOJIBKO BCErO TaKUX Iap 4yuces cyniectByeTr? Hamumure nmporpammy
Ha OJIHOM W3 SI3bIKOB IPOrPAMMHUPOBAHUS, KOTOpask Ha BXOJ MOJYy4aeT HATypaJibHOE YMCIO K M BBIBOIUT BCE
Takhe Mapbl 4YHCeN, YAOBIETBOPSIOLIUE MPUBEICHHBIM BBIIIE YCIOBHUSIM, B TMOpSAKE Bo3pacTaHus (mapa

n n
(nq, my) cuuTaercs MeHblIe YeM (N,, My ), €CIH m—l < m—z), npu4eM M He IPEeBOCXOAUT YKcio K.
1 2

IIpumep pemenns Ha sisbike C++.
#include <iostream>

using namespace std;

void farey(int n, int asc)

{
int a, b, ¢, d, ta, tb, k;
if (asc)
{
a=1;
b=n;
c=1;
d=n-1;
J
else
{
a=n-1;
b=n;
c=n-2;
d=n-1;
}
while (asc && (¢ <=n) || (lasc && (a > 0)))
{ cout<<a<</'<<b<<'";
k =(n+b)/d;
ta=a;
tb =Db;
a=c;
b=d;
c=k*c -ta;
d =k*d - tb;
§
}
int main()
{ .
int n;
cin >> n;
farey(n, 1);
return 0;
H



BAPUAHT 2

71, = 60,

97, = 103, Hannure ee pemenus.

1. benbYOHOK pelIaeT CIEeAYIOUYI0 CUCTEMY YPAaBHEHUI: {

Pemenne. 7X+1=06y
9y+7=x%+3
3,5x+0,5=3y
7=x%+3-105x-1,5
x?—10,5x — 5,5 = 0/*2
2x%-21x-11=0
D =441+44=529
21423 11
X=="" =05
OtpunaTenbHbI KOPEHb HE MOAXOIUT.
77+1=6y=>y=78/6 =13

OTtBer: X=11, Y=13.

2. B necy MOXXHO TPOWTH MEXIy IBYMsS MECTaMH TOJBKO IO TPONMHKaM. VI3BECTHO, 4TO OT J0Ma
OebYOHKA BBIXOJAT 17 TPOIIMHOK, OT OEpIIOTH MEABES BCErO TPH, a OT BCEX OCTAIBHBIX MECT 1Mo 6. MoxkeT 1u
OETbUYOHOK CXOAWUTH B TOCTH K MENBEII0, €CIM M3BECTHO, YTO TPONMUHKH B Jiecy He mepecekatorcsi? OTBer
000CHOBATb.

Pemenne. IIoHATHO, YTO €cCiiM HApUCOBATH Tpad JIECHBIX TPOIMUHOK, TO OH MOXKET OBITh HECBS3HBIM.
PaccMOTpuUM KOMIIOHEHTY CBSI3HOCTH, KOTOpas BkitouyaeT B cebs oM benbuonka. M3 noma benbuonka
BBIXOIUT 17 TPONMMHOK, a W3 JIOOBIX APYIHX JOMOB, KpoMme Oepioru Mmenseds — MO 6, IMO3TOMY, YTOOBI
BBINOJIHAJICS 3aKOH O YETHOM YHCJI€ HEUETHBIX BEPLIMH HE0OX0MMO, YTOObI U Oepiiora MeJIBe/isl BXOJIUIIA B 3Ty
KE CaMYIO0 KOMIIOHEHTY CBSA3HOCTHU. A TaK KaK KOMIIOHEHTa CBSI3HOCTH — CBSI3HBIN rpad, To oT JoMa OebuoHKa
CYIIECTBYET IYTh 110 TPOIIMHKAM J10 OepJIoru MeABEs, YTO U TpeOOBAJIOCh JOKA3aTh.

3. BenbuoHOK, MeiBeskoHOK, Esxuk 1 CycMK UrpaioT B HpATKH. B TOM MecTe, IJle OHH HTParoT, ecTh 15
MECT-YKPBITUH, TJI€ UTPOKU MOTYT XOPOILIO CIPSATaThCsl, HO HE 0oJjiee OJHOTO B OJHOM YKPBITHH. CKOJIBKUMHU
Croco0aMM UTPOKH MOTYT CHPATAThCA, €CIIM OAHOMY M3 HUX HcKaTh? OTBET 000CHOBATH.

Pemienne. B naHHON 3agaue MBI pasMemacM KaKaAoro ydJaCTHUKA HUIPBI IO YKPBITUAM, INPUYCM B
KaXXI0€ YKPBITUC TOJIBKO OAHOT'O UTPOKaA. OTa 3agada CBOJHUTCA K KJIaCCUYECKOM 3amaue 00 OIpECACIICHNU YHCia

pasmeneHuii 6e3 moBTopeHuit 15 anemMeHToB 1o 3 MecTam.

4 15! _ _
Alz—m—13*14*15—2730

Otsert: 2730.

4. V3BecTHO, UTO HEKOTOPOE MOHO(POHUYECKOE YCTPOMCTBO (B KaX/Iblii MOMEHT BPEMEHU MOKET
BOCIPOU3BOJUTHCS HE O0JIee 0OHOTO 3BYKa) MOXKET M3/1aBaTh OJUH U3 88 pa3HbIX 3BYKOB Ha MPOTSHKEHUN
cexyH ibl. Kaxxpiii 3ByK mugpyercs MUHIMAaJIbHO BO3MOXHBIM KOJIMuecTBOM OuT. Kakoe konuuecTBo 6ailT
coob1aeT Habop 3BYKOB UTHHOM 387 cexyH?

Pemenue.
2™ > 88 => n =706ur oxua knasuma. 287*7=27096ut xommosuims. 2709/8=338,625
To ects 339 Oaiit



5. benbuoHOK BBIMUCAN HA JUCTE OyMaru mapy HaTypaJbHBIX YMCed N U M Takue, yToN <Mmunu m -
B3aMMHO IIPOCTHL. A 3aTe€M 3alyMaJICs: a CKOJIBKO BCETr0O TaKUX Iap 4yucel cymectByer? Hannmure nporpammy
Ha OJIHOM W3 SI3BIKOB IPOrPAMMHUPOBAHUS, KOTOpask Ha BXOJ MOJYy4aeT HATypaJlbHOE YMCIO K W BBIBOIUT BCE
TaKue Mapbl YHCEI, YAOBICTBOPSIONINE IPUBEACHHBIM BBIIIE YCIOBHIM, B MOpsAKe yObiBaHus (mapa (ny, mq)

n n
CUMTAETCS MEHbIIE YeM (Nn,, m,), ecliu m—l < m—z), npu4eM M He IPEeBOCXOAUT Yrcio K.
1 2

IIpumep pemenns Ha sisbike C++.
#include <iostream>

using namespace std;

void farey(int n, int asc)

{
int a, b, ¢, d, ta, tb, k;
if (asc)
{
a=1;
b=n;
c=1;
d=n-1;
}
else
{
a=n-1;
b=n;
c=n-2;
d=n-1;
}
while (asc && (¢ <=n) || (lasc && (a > 0)))
{ cout<<a<</'<<b<<'";
k= (n+b)/d;
ta=a;
tb =b;
a=c;
b=d;
c =k*c - ta;
d=k*d - tb;
}
}
int main()
{ .
int n;
cin >> n;
farey(n, 0);
return O;
H



