Wndopmaruka, 9 - 11 knaccer, 2016-2017

Bceepoccuiickas onuMnuaja MKOJIbHUKOB 1O MHOOPMATHKE
Bomnoroackas odnacte
I (MyHUIIUTIANIBHBIN) STa
2016-2017 y4eOnblii TO1
9 - 11 knaccel
MeToanueckne peKoOMeHAalMU 10 pa3doopy 3aja4

3agaua 1. Oaumnuiickue meaaau (100 6a10B)

PaccmoTpumM  n300pakeHHBI Ha  PUCYHKE  MPSIMOYTOJIbHBIN
TPEYTOJbHUK. 371eCh R — HM3BECTHBIN paJuyC LEHTPAIBLHOrO Kpyra, I —
HEU3BECTHBIN paJMyC OCTaIbHBIX KpyroB, A — yroi, paBubiid 7/N.

B asrom Ttpeyronpamke Sin(n/N)=r/(r+R). Bripazum oTcroma -
r=R/(1/sin(x/N)-1). Cymmaprast miomans pasaa 1-R*+N- w-r’,

[TosicauMm emé cmbich (pas3sl B yCIOBUM 3a1adu: "eapanmupyemcs,
Umo 6o @cex mecmax 3a0a4u MoyHoe 3HAYeHue NAoWAOU OMaUIaemcs om
Onudcariue2o K Hemy uyenoco uwucia He 0Oonee uem Ha 0.49". D10
OpUMEYaHHe TO3BOJSET YYAaCTHUKAM OBbITh  YBEPEHHBIMH, 4YTO B
BBIYKMCIICHHON WMMH IUIOIIAJM TOCJE NECATUYHON TOUYKM HE UAYT LUPPHI
Buaa .4999... wmm .5000... . W3-3a MOrpemiHOCTH BEUIECTBEHHBIX
BBIUHCIICHH TaKO€ YHUCJIO MOTJIO ObI OKPYTJUTHCS HE B Ty CTOPOHY TIO
CPaBHEHUIO C OTBETOM KIOPH.
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IMpumep pemenns Ha Free Pascal

var
R, N: integer;
rl, S: Double;

begin
read(R, N);
rik := R/ (1 /7 sin(Pl /7 N) - 1);
S := Pl * sqr(R) + N * Pl * sqr(rl);
writeln(s:0:0);

end.

Bo3MoxHbl 1 apyrue moaxoasl K pemenuro. Hampumep, pemenune
ATOM 3a/1a4M 4Yepe3 JAPYrod TPEYTrOJbHUK U TEOPEMY KOCHUHYCOB MOKHO
HalTH B MaTepHuaiiax k 3amaue (daiin circles_ia.pas).

3anava 2. lllkoabHblii koHuepT (100 6ans10B)

ITycte N — xomdecTBO 1HCKOB, K — KOTMYECTBO KOMIIBIOTEPOB, T; -
— BpeMsI 3aIlUCH JTUCKA Ha I-M KOMIIBIOTEpE.

Jlis  pemeHusi 3aJadd  BOCIIOJIb3yeMCsi OWHApHBIM TMOUCKOM. B
Ka4yecTBe JIeBOM rpaHmiibl left MOXHO B3ATh eMHHUILYy, B KAQUueCTBE MPaBOM
rpanunbl right — Bpemst 3amucum Ha caMoOM OBICTPOM KOMITBIOTEpE,
yMHOKeHHOe Ha N.

[Tonoxxum mid = (left + right) div 2. IIpoBepum, MOXHO JIH 3aMucaTh
Bce aucku 3a Bpems Mid. [l 3Toro npoiaéM B UKJIC MO BCEM MAIIMHAM U
COCUMTaEM, CKOJIbKO JMCKOB MOJKHO 3amucaTh Ha KaXXJOW MaIlInHE 3a
BpeMst Mid, monydeHHbIe pe3ynibTaThl CIOKUM. EcCiiu HalICHHOE YHCIIO
JIUCKOB OKazajoch MeHbiie N, TO HY)XHO yBEJIMYUTH BpEMs, CIABUHYB
JeByto rpanuity k mid+1. B mpoTuBHOM cilydae 3alIOMHUM TEKYIIHHA OTBET
Y TIOTIbITaeMCS elI¢ YMEHBIIIMTD BPEMs, CIBUHYB IPaByIo I'paHuiry k mid-1.

BrraucnurenbHast CJIOKHOCTD anropuTMa COCTaBJISCT
O(Nlog(mln(Tl, Ts, ..., TN)))

Crout emé oOpaTWTh BHHMaHHE Ha TO, YTO OTBET MOXET HE
MOMECTUTHCS B 32-OMTHBIN 1esbli TUI. [103TOMY HY)KHO HCIIOB30BaTh 64-
outHbIi Th (B [Tackane sto int64).

IMpumep pemenus: Ha Free Pascal
uses math;
const

NMAX
KMAX

var
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t: array[l..KMAX] of longint;
n, k, 1z longint;
left, right, mid, ans: Int64;

function canWrite(time: int64): boolean;

var
i, count: longint;
begin
count := 0O;
for 1 := to k do
count := count + time div t[i];
canWrite := count >= n;
end;
begin
read(n, k);
left := 1;
right = maxLongint;
for 1 = 1 to k do begin
read(t|[i]);
right := min(right, t[i]);
end;

right := right * n;
while (left <= right) do begin
mid = (left + right) div 2;
iIT canWrite(mid) then begin
ans = mid;
right = mid - 1;
end else
left = mid + 1;
end;
writeln(ans);
end.

Bo3moxHubl M gpyrue moaxoasl K pemeHuro. Ilpumep pemenuns
3aJla4yl JIPYrUM CIIOCOOOM MOKHO HAWTH B MarepHayiax K 3amade (daiin
con-fm.cpp).

[Toazagauy 1 MOXHO pelIUTh IPOLIE — HAPUMEP, OCIET0BATEIBHO
YBEJIMYMBATh BPEMS HAa €IUHUILY M MPOBEPSATh KaXIbId pa3, yAAETCsA JU
3amucaTh BCE AUCKH.

3agaua 3. Bo3pact (100 6a/10B)

[Tycte N — 3T0 KOIMYECTBO MIKOJIBHUKOB, K — cymMmmapHBIil BO3pacT,
JaTy JJIs KOTOPOTO HYKHO HAMTH.

YcraHoBUM Tekyllyro nary, Hanpumep, paBHod 01.01.2011. Ona
JEKUT TOCNIe JaT POKIACHHUS BCEX IIKOJIbHUKOB, HO €HI€ 3aBEJOMO He
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JIOCTUTAeT MCKOMOHM JaThl (TaKk Kak B YCJIOBHM 3a/ladydl CKa3aHO, YTO
20-N <K).

[IpounTaem BXOJHBIC AaHHBIE W 3amoJHUM Matpuily C pasmepa
12x31, roe C[i][J]] — »TO0 konHMYECTBO IIKOJBHHUKOB, y KOTOPBIX JaTa
POXICHUS TIPUXOJANUTCS Ha |-i JIeHb I-ro Mecsia. Taxke cpa3y mocuuTaem B
HIepEMEHHOM SUM CyMMY BO3PacTOB BCEX IIKOJILHUKOB HA TEKYIIYIO JaTy.

3aMeTHM, 4TO €CJIM K TeKyIeH nate 100aButh d JeT, TO CyMMapHBIi
Bo3pacT yBenumuutcs Ha d-n. OmnpeaenuM Takoe MakCHMMaibHOE (WM
OMM3KOe K MaKCHMalbHOMY) 3HaueHue O, 4ToObl HE MEPEeCKOYUThH 3a
UCKOMYIO JaTy. 3HaueHHe d MOXKHO B35Th, HAPUMED, TAKUM:

d = (K - sum - 1) div N

[Mpumeuanue: MOXXHO He BeMHCIATE d (hopmyroil, a yBelnMIMBAThH
€ro 3HAa4YCHHWE B IIMKJIC, TIOKAa CYMMAapHBIA BO3pacT He mpeBbicuT K.
[Tockonpky mno ycnoButo K<1000-N, To uyucio wutepauuii Oyaer
HEOOJIBIINM.

VBenmuuuM 10/ B TeKyleld nate Ha d, a mepemenHnyro sum — Ha d-N.
Tenepr OyneM B IUKJIEC YBEIWYMBATH TEKYIIYIO JaTy Ha OJWH JICHB,
cMotpeTh 1o Matpuiie C, CKOJBKO JHEH POXKACHUS MPHUILIOCh HA ATOT
JICHb, ¥ YBEIMYUBATH IIEPEMEHHYI0 SUM. OTMETUM, YTO €CIIU TeKyIIas JaTa
oKa3zayiach paBHa | MapTa HEBHCOKOCHOTO T0/ia, TO HYXKHO emé 100aBIiTh
IIKOJIbHUKOB, ponuBmuxcsa 29 despansa. Kak Toapko mepeMeHHas SUM
ctaHet Oouibliie WK paBHa K, OTBET Hali/IeH.

BeruncnurenbHas CIIOKHOCTh Takoro permeHus coctaBiser O(N),
npudéM OOJBIIYI0 YacTb BPEMEHH 3aHMMAaeT BBOJ BXOJHBIX JaHHBIX WU
3aroHeHne Matpuilbl C.

Jns peumieHust noazagadyd 1 MOMXHO HMCHOJIB30BaTh 0oJiee MPOCTOM
MOJIXOJ — HalpuMep, 3aHECTH BCE JaThl B OJHOMEPHBIA MacCHUB W
OpPraHW30BaTh JIBa BIIOKEHHBIX IIMKJIA: BHEUIHWHA IHUKJ YBEINYHBACT
TEKYIIyI0 JAaTy Ha OJWH JICHb, 2 BHYTPEHHUH MPOOETaeTCs 10 BCEM JaTaM
U CUUTACT, CKOJIBKO JTHEH POKIEHUS MPHUIIUIOCH HA ATOT JICHb.

IIpumep pemenns Ha Free Pascal
uses SysUtils;

const
NMAX = -
dm: array[l..12] of longint = (31, , , ’ ’ 5 5
’ ’ ’ I’ );

type
Date = record
d, m, y: longint;
end;
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function isLeap(y: longint): boolean;

begin
isLeap := (y mod = 0) and (y mod <> 0)
or (y mod = 0);
end;

function mDays(m, y: longint): longint;

begin
it m<>2 then mDays := dm[m]
else
iIT isLeap(y) then mDays := else mDays := ;
end;

procedure incDate(var dt: Date);
begin
with dt do begin
inc(d);
iT d > mDays(m, y) then begin
inc(m);
d := 1;
ifm> then begin
inc(y);
m:=1;
end;
end;
end;
end;

function Age(dl, d2: Date): longint;

begin
if (di.m < d2.m) or (di.m = d2.m) and (dl1.d <= d2.d) then
Age = d2.y - dl.y
else
Age = d2.y - dl.y - 1;
end;
var

n, k, sum, 1, j, delta: longint;
dt, cur: Date;
s: String[10];

c: array[1l..12, 1..31] of Longint;
begin
readIn(n, k);
sum := 0;
cur.d := 1; cur.m = 1; cur.y := ;
for 1 := 1 to do
for j := to do
clillil := O;
for 1 := 1 to n do begin
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readIn(s);

dt.d :=Cord(s[1])-ord("0")) * + ord(s[2])-ord("0%);
dt.m = (ord(s[4])-ord("0")) * + ord(s[5])-ord("0");
dt.y = (((ord(s[7])-ord(0")) *

+ ord(s[8])-ord("0%)) * + ord(s[9])-ord("0")) *

+ ord(s[10])-ord("0");

sum :-= sum + Age(dt, cur);
inc(c[dt.m][dt.d]);

end;

delta := (k - sum - 1) div n;

sum = sum + delta * n;

cur.y := cur.y + delta;

while (sum < k) do begin
incDate(cur);
sum = sum + c[cur.m][cur.d];
iIT (cur.d=1) and (cur.m=3) and (not isLeap(cur.y)) then

sum := sum + c[2][29];
end;

writeIn(Format(*%.2d.%.2d.%d", [cur.d, cur.m, cur.y]));
end.

3anaua 4. Konkypc kanuranos (100 6a/s10B)

Ham nano nosie pazmepa MxN. Brawase nokaxeM creayrolee
BCIIOMOTaTelIbHOE yTBepkaeHue: i Moobix 2-max(M,N) kpecTukoB Ha
noJyie 00s3aTeNbHO HAWUAETCS MapajijiesiorpaMM C BEpIIMHAMM B KIIETKaX,
MIOMEUYEHHBIX KAKUMHU-TO U3 3TUX KPECTUKOB.

HokazatenbctBo. s ymo6ctBa nmycte M <N. Bynem
paccMaTpuBaTh TOJIBKO TaKUE MapajiieIorpaMMbl, Y KOTOPBIX JIBE CTOPOHBI
ropu3oHTalbHbl  (mapamienbabl  ocu X).  UToObl  HaWTH — TakKoM
MapajuiesiorpaMM, HYXKHO HAWTH JBE CTPOKH, B KAXKIOW K3 KOTOPBIX
HaWJETCS ABa KPECTUKA C OIMHAKOBBIMH PACCTOSTHUSIMU MEKYy HUMH.

Bri6epem nHa none maro0bsie K=2-N kpecTuKoB. MOXXHO CUYUTaTh, YTO
Ha I0JIe HET CTPOK MEHEE YeM C JABYMS KPECTUKAMM B KaXKIOH (€Clid Takue
CTPOKH €CTh, TO MPOCTO BBIOPOCHMM MX U3 MOJs,, U TOrAa KOJUYECTBO
OCTaBIIMXCSA BBIOPAHHBIX KPECTHKOB MO-TPEXHEMY OyAeT MpeBbIIaTh
KOJIMYECTBO OCTaBLIMXCS CTPOK KAK MUHUMYM BIBOE).

[Tycts B mepBoii cTpoke CTOMT K; KpeCTHKOB, BO BTOPOii - Ky, 1 Tak
nanee, B M-it crpoke - Ky, IIpu atom Ki+ Kk, + ... + Ky = 2-N.

B nepBoii crpoke Oymer He meHee (Ki-1) pasmu9HBIX PacCTOSTHHM
MEXAY KpecTUKamu (0T MEpPBOro 0 BTOPOTO, OT MEPBOTO 10 TPETHEro U
T.1.). Bo BrOpoii crpoke - He MeHee (Ki-1) pa3nuuHbIX pacCTOSHHIA, U TaK
nanee. JlomycTum, 4TO Ha TOJIe HET MapajjiesiorpaMma ¢ BEpITMHAMU B
KaKUX-TO W3 ITHX KPECTHKOB. Torja mo0Oble JBa PacCTOSHHUSI U3 BCEH
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COBOKYMHOCTH JIOJDKHBI OBITH pazinyHbl. OOIIee KOJIMYECTBO PACCTOSTHUI
paBHO:

(Ki-1) + (K1) + ... + (Ky-1) = (Ko+ Ko ... ki) ~-M =2:N-M >N

VY nac monyumnoch He MeHee N pa3nuuHbIx pacctosHui. Ho Bce
paccTOosSHUSL MEXIY KPECTHKAaMHU B OJIHOM CTPOKE MOTYT OBITH TOJBKO OT 1
10 (N-1), To ectb N pasmuYHBIX PaCCTOSHHUN TOJYYUTh HEBO3MOXKHO.
Orcrona cnenyet (mpuHiun Jupuxie), 4To HaWAYyTCA Takue ABE CTPOKH, B
KOTOPBIX HAWAyTCA JABE IMapbl KPECTUKOB C OJMHAKOBBIM PAaCCTOSIHUEM
MEX1y HUIMH, KOTOpPBIE U 00pa3yoT MapajieiorpaMm.

3aMeTuM, 4TO €ciii Ha mojie uMeercss MeHbiie, yeM 2-max(M,N)
KPECTUKOB, TO TMapajuleJlorpaMM Ha TII0Jie, KOHEYHO, TOXXE MOXKET
IPUCYTCTBOBATH (TIPUIEM, BOSMOKHO, 0€3 TOPU30HTAIBHBIX CTOPOH).

AJNTOPUTM pEIICHMs] BBITJSAUT CIEAYIOIUM 00pa3oM: BO3bMEM
nepsbie 2:max(M,N) kpecTHKOB 1 3aHeCEM X KOOPIMHATHI B OJJHOMEPHBIH
MaccuB M3 3anucedl (Jinbo B JIBa OTACIBHBIX MaccuBa Uit X U Y). Ecnn ke
KpPECTHKOB Ha moJie MeHbIne, yem 2:max(M,N), to 3aHecéM KOOpIUHATHI
BCEX KPECTUKOB.

Jamee ¢ mOMOIIBIO TPEX BIOXKEHHBIX LMKIIOB, MPOXOISAIIUX I10
3TOMY MacCUBY, TIiepedepéM BapuaHThl TPEX BO3MOXKHBIX BEPILIUH
napajieiorpaMmMa.  3Has  KOOPAWHAThl TpEX  BEPIIMH, BBIYUCIUM
KOOpJAMHATHl 4eTBEPTOM. ECIM 3T KOOpPAMHATHI HE BBIXOJAT 3a IPEIEIIbI
IOJII U B KJIETKE CTOUT KPECTUK, TO KAHAWAAT B MapajuIeIOrPaMMBbl
HaiigeH. Ocrajgoch  TOJBKO  NIPOBEPUTH, YTO  MNapajuieaorpamm
HEBBIPOKJICHHBIN — JUJIL 3TOTO MOHO, HAIIPUMEP, COCUUTATH €0 IJIOMIAb
Y CPABHUTH C HYJIEM.

BBIYHCIUTEIbHAS CIOKHOCTD anroputMa cocrasmsier O(max(M,N)?).
[Ipy MakcUManbHBIX BXOJHBIX JAHHBIX CYMMapHOE YHCIIO WTepaIui
CaMOr0 BHYTPEHHETO [UKJIA COCTABUT OKOJI0 20 MUJIITMOHOB.

Ipumep pemenns Ha Free Pascal
uses Math;

const
MAXSIZE = ;

type
Coord = record
X, y: longint;

end;
var
a: array|[l .. MAXSIZE] of String;
c: array|[l .. MAXSIZE * 2] of Coord;

ySize, xSize, i, J, k, n, x4, y4: longint;
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procedure FillCoord;
var
y, x: longint;
begin
n := 0;
for y = 1 to ySize do
for x = 1 to xSize do
ifT aly][x] = "x° then begin
inc(n);
c[n].y :=vy;
c[n].-x = Xx;
iITf n=2%* max(xSize, ySize) then
exit;
end;
end;

begin
readIn(ySize, xSize);
for 1 := 1 to ySize do
readIn(ali]);
FillCoord;

for j := + ton - do

for i1 := ton - do
i
for k :=

Jj + to n do begin
x4 = c[i]-x + c[Kk]-x - c[]]-X%;
y4 = cl[i]l.y + c[Kl.y - c[i].y:
iIT (x4 >= 1) and (x4 <= xSize)
and (y4 >=1) and (y4 <= ySize) then
it (aly4][x4] = "x") and
(Cclil-x - clj1.x) * (clkl.y - clil.y) - (c[kl-x - c[J1-x) *
(cli]l.y - c[J]-y) <> 0) then begin
writeIn(c[i].y, * °, c[i]-x);
writeIn(c[jl-y,. " ", cJl1-x);
writeln(c[k]l.y, * ", c[k]-x);
writeln(y4, = °, x4);
halt(0);
end;

end;
writeln(-1);
end.

Bo3moxHBI U Ipyrue crocoOsl pemrenus. Hanpumep, B MaTepuaiax
K 3amade umeercs ¢ain cap-fm.cpp — pemenne Ha s3pike CH+t,
UCIIOJIB3YIOIICE IPYTOi aJTOPUTM.

PaccmoTpum Oosee mpocThie BapHaHThl pelieHus noazanad 1 u 2.
Jlna noazanaun 1 MOXKHO MpocTo nepedparh BCE BOZMOKHbIE KOMOUHAINH
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YeThIPEX KPECTUKOB Ha ToJie (He 3a0bIBasi, 4TO JUIsl KaXKIBIX UYETHIPEX
BEPIIMH BO3MOXKEH €I M Pa3HbIA MOPSIOK UX 00x0aa). KoHeuHo, KaXK bl
BHYTPEHHUM IUKJ JOJDKEH 3aIyCKaThCs, TOJbKO €CJIM BO BHEIIHEM LIHUKJIIE
MBI CTOMM Ha KPECTHKE.

JUia moa3agaun 2 MOKHO IepeOupaTh Bce BO3MOKHbIE KOMOMHALINN
TpEX KPECTHKOB MpsAMO Ha mosie (0e3 NpeaBapUTEIbHOTO 3aHECEHMS
KOOpJMHAT B OTJACIbHBIA MAacCHB) W BBIUMCIIATH MO3UIUIO, T/ JTOJIKCH
HaXOJUTHCS YETBEPTHIN KPECTUK.

B Marepmanax oJuMITHaIbl MOKHO HAWTH TaKKe MPUMEPHI APYTHX
peleHuii 3a1a4 Ha s3pikax C++ u Java.
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