Pa36op 3agay MyHMUMNanbLHOro atana onMmnuagbl no MHopmaTuke

1. NMupoxku (Bce knacchol)

Tema: BbIBOA hOPMYIIbI
CnoxHocTb: npocTtas

Bo Bcex nogsagadax HeobxoaumMo HanTu MuHumansHoe Takoe C, yto C*N <= X (X pybnen goctatovHo Ha
nokynky N nupoxkos), Ho C*(N+1) > X (X pybnen HegocTaTtodHO Ha nokynky N+1 nupoxka).

Monsagaya 1

MoxHo 3ameTuTtb, 4to C<=X. B npotuBHom cny4ae C*N npu nwobom HatypanbHoM N Obino 66l 6onblue X,
T.€. He yganochk Obl KynuTb HX OQHOTO MUPOXKA.

3HauuT, nckoMas BeNn4YnHa NexuT B npegenax orpeska [1; X]. Nepebepem Bce HaTypanbHble Yicna go X B
nopsigke Bo3pacTaHus. [epBoe e nogxofsiiee sIBASETCS OTBETOM. Ecnv HM OgHO U3 4ymcen He MoaxoawT,
BbiBegeM -1. BpemeHHasa CnoXHOCTb Takoro pelueHust - O(X).

Ecnu 3aBepwatb nepebop cpasy ke Mocrne HaxoXAeHUsi MepBOro MOOXOASLLEro peLleHus, TO Mony4ymMMm
BapuaHT ¢ BpeMeHHon crioxHocTbto O(C). Mockonbky C - HaTypanbHoe, 1 C*N <= X, To C He npeBocxoguT
uenon vyactn X/N, n O(C) = O(X/N).

[Mogsagaya 2

C ogHon cTopoHbl, C He npesocxoauT Uenon Yactu X/N. C gpyron ctopoHsl, nockonbky C*(N+1) > X, 10
C > X/(N+1). To ectb, C npuHagnexut nonyunHtepsany (X/(N+1); X/N].

Ero gnnHa X/N - X/(N+1) = X/(N*(N+1)). 3Hauut, ecnn mbl nepebepem Lenble 3HA4YEHWss B 3TOM
nonyuHtepeane u BblibepeM MUHMManNbHOe noaxosilee, BPeMeHHas COXHOCTb TaKoro BapuaHta Oyaer
O(X/(N*(N+1))). Npn X<=10*2 n N>=10"3 ata BenmunHa He npesocxoanT 10°6.

Moagsapaya 3

OT Hac TpebyeTtca HanTM mMuHMManbHoe uenoe C, ansa kotoporo C*(N+1) > X, 1o ectb C > X/(N+1).
3ameTnm, yTto Takum vmcnom aensetca C = [X/(N+1)] + 1, rae [] obo3HayaeT B3siTUE Lenon Yactu Yicna. Ans
JoKasaTenbCTBa 3TOr0 YTBEPXKAEHUA OOCTAaTOMHO pacCcMOTpeTb crydam X, KpaTHoro u He kpatHoro N+1. Ecnu
HangeHHoe Takmm obpasom C ymoBneTtBopseT M BTOpoMy ycroBuio 3agadm (C*N <= X), To oHO dABnsieTcs
oTBeToM. B npoTMBHOM cny4yae, HM OQHOIO NOAXOASALLErO YMCHa He CyLLEeCTBYET.

BpemeHHas cnoxHocTb peweHus — O(1)

Mpumep peanusaumm:

X = int (input())

n = int (input())
c=x// (n+tl) + 1
if c*n > x:

c = -1
print (c)
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2 vnun 4. Cknap (Bce Knacchbl)

Tema: copTMpOBKa, XXaaHOCTb
CnoxXHOCTb: HUXe cpegHen

Kaxxgas uenb, otaeneHHas no cnocoby MapuHbl, AaeT 3BeHO, a Kaxaasa uenb, cobpaHHas N3 OAMHOYHbIX
3BEHbEB, YMEHbLUAET KOMUYECTBO OTAeNnsdeMblX Lenen, NoSTOMY BbiroAHEE BCEro UCNONb30BaTb OOUHOYHbIE
3BeHbs ANg hOpMUPOBaHUSA ManeHbkux Lenen. B noasagade 1 MOXHO McKaTb caMyto ANWHHYKO Lenb, 3aTtemM
nckaTb CaMyto KOPOTKYHO LieNb 1 YMeHbLUATb ee ANUHY Ha 1.

Onsa pewenns nogsagayn 2 Heobxogumo MPUMEHWUTb COPTUPOBKY. Torga Bce KOpoTkue uenu 6yayT B
Hayane crnucka, a AfvHHbIE — B KOHLE M BMEeCTO MoucKa MOXHO MpOCTO nepeasuratb MHAekc. Ecnu no
3aBEPLUEHNIO LUKMa OCTaeTcs odHa uenb, TO ee NpuaeTcsa OTAensATb cTapbiM cnocobom (npu aTom fobasnss K
Hew OCTaBLUMECS OOMHOYHbIE 3BEHbS)

MNpumep peanusaymu:
n=int (input ())
a=list (map (int,input () .split()))
a.sort ()
i=n-1
3=0
ans=0
while j<i:

aljl-=1
if al[j]==0:
j+=1
ans+=1
i-=1
if i==7:
ans+=1
print (ans)

3. KotTeaxHbin nocenok (9-11 knacc)

Tema: pasbop crny4aeB, KOHCTPYKTMB

CnoxHoCTb: cpeaHsis

Monsapaya 1.

MepumeTp nocenka paseH 2*(H+W), a BHyTpu HEro MoxHo nponoxutb oT 0 go W-1 BKMOYMTENBLHO BHYTPEHHMX
npoe3noB AnuHbl 1. Kaxabii npoesn AobdaenseT kK odwen anvHe 3abopa 2.

OTctoga anropMTM: Haxogum pasHOCTb MEXAY >KenaeMbliM NEPUMETPOM U NEPUMETPOM nocenka. Pasgenvs
nononam (ecnv He genuTcs, To OTBeT -1), nony4yaem Tpebyemoe 4YMcno Nnpoesnos.

Ecnu npoe3noB cnvwkoM MHOTO, OTBET Takxke -1. MIHade npoBoanmM paspesbl NpOM3BOSbHbIM 06pa3om,
Hanpumep, oTcekas KBagpaTtHble y4acTkm pa3mepa 1*1 ¢ ogHOro u3 kpaes nocernka (Nesoro nnmn Npaeoro).

Mogsagava 2.

AHanornyHo nogsagade 1, Bblumcnvm obLLyI0 ANMHY Npoe3aoB X Kak NofoBUHY pasHOCTM Mexay Tpebyemom
ONnHOM 3a60pOB 1 NepMMETPOM nocernka.

3amMeTnm, YTO ecrnu NPONOXKNTb B NOCENKE €OUHCTBEHHbIV Npoe3a AnnHbl 1, TO XOTSA Obl OAMH U3 €ro KOHLIOB
OyoeT TynukoMm, T.e. NOCENoK He pa3buBaeTcs UM Ha NPSAMOYTONbHbIE YHACTKN.

To ecTb, ecnu TpebyeMas AN AOCTUXKEHUSA HY>XHOW ANMHbI 3a60poB AnvHa Npoe3foB paBHa 1, TO NOMyYnTb
COOTBETCTBYIOLLMI MaH HEBO3MOXHO, U OTBET paBHsieTcs -1.

MokaxeMm, kak 4OCTUYb N0OOK APYron ANWHBI NPOE3A0B, HE NPeBbILIatoLLen MakCMarbHO BO3MOXHOW.
Bblpasum anunHy npoe3gos B Buge X = 2*P + Q, rae P 1 Q - HenorHoe 4acTHOe 1 OCTaTokK OT AerneHus X Ha 2
COOTBETCTBEHHO. [1poBeaem P BepTukasnbHbIX NPoe3[oB, OTAENSALWMX OT nocesika npsiMoyrofibHUKM BbICOTOM 2
n wupwuHon 1. A 3atem, ecnu Q > 0, TO pa3pexxem OaMH U3 TaKMx NPSIMOYTONbHWKOB Ha 2 kBaagpaTta pasmepa 1*1.

Mogsagaya 3.
OTgenbHO paccmoTpuMm cnyyan, korga L=2H+2W. [lanee 6yaem npeanonaratb, YTO NOCENoK pa3but xotsa Obl Ha
2 npaAMoyronbHUKa-yyacTka.

JNlemma 1. CyuiecTByeT napa NpOTMBOMNOOXKHbLIX CTOPOH MOCESKa, K KaXaoW U3 KOTOPbIX NPUMbIKaeT XoTs bl 1
BHYTPEHHUI Npoe3.

[okasatenbcTBo. MNpeanonoxum obpaTHoe: NycTb B KaXXaoW nape NpOTUBOMNOIOXKHbLIX CTOPOH €CTb CTOPOHa, OT
KOTOPOW He OTXOAMUT HY OAHOTO Npoesaa. Toraa ecTb 2 CMEXHbIX MO YTy CTOPOHbI Nocesika (oaHa - U3 ogHoM
napbl NPOTMBOMOOXHbIX CTOPOH, ApYrasi - U3 BTOPOI1), OT KOTOPbIX HE OTXOANAT Npoe3abl. 3HauuT, 3Ta napa
CTOPOH LIENIMKOM MPUHAANEXUT OQHOMY y4acTKy. [OCKOSbKY y4acTOK MPSIMOYTOfbHbIN U MMEET CTOPOHbI, ofHa
13 KOTOpbIX paBHa H, a apyras - W, To oH coBnagaert ¢ uerbim nocenkom. Monyumnu npotusopeune, s3HaumuT
NPeAnonoXxeHne HeBEPHO.



Jlemma 2. CyuwiectByet npoess (He 06s3aTenbHO NPSIMOK), KOTOPbIA COeAMHSET 2 NPOTUBOMONOXHbIE CTOPOHbI
nocernka.

Mo nemme 1, MMeeM 2 NPOTMBOMNOSOXHbIE CTOPOHbI, K K&XXA0M U3 KOTOPbIX NOAXOAUT X0Ts Obl No 1 npoesay.
[MycTb 3TO BEPXHSS U HUXKHAS CTOPOHA (ANS NeBon 1 NpaBoW AoKa3aTenbCTBO aHanormyHoe). MNMycTtb atn
CTOPOHbI He CBsI3aHbl Mexay cobown npoe3gamu. Torga CyLLeCTBYET LerNbHbIN y4aCcTOK, CBEPXY OrPaHUYEHHbIN
npoesaamu, JOCTVIXKMMBIMU OT BEPXHEWN CTOPOHbI, @ CHU3Y - Npoe3aamMu, JOCTVXKMMBIMU OT H/XKHEN CTOPOHBI.
Takol yyacTok kacaeTcsi OQHOBPEMEHHO NEBOM U NMPaBON CTOPOH MOCESKa 1 ABNSAETCA NPAMOYTrOfIbHNUKOM -
3HAYUT, BEPXHAS U HDKHSAS €r0 rpaHunLbl ABASIOTCS NPSAMbIMWU, COEOUHSIIOLLMMW MPOTUBOMNONOXHbIE (MEBYIO U
npaBy) CTOPOHbI NPSAMOYronbHUKA. 3HaUUT, XOTA Obl 1 Mapa NPOTUBOMOSOXHbIX CTOPOH CBsi3aHa Mexay cobon.

Jlemma 3. MuHUManbHbIM CyMMapHbI NEPUMETP, KOTOPOIo MOXHO AOCTMYb Npy pa3breHnn npsiMoyrornbHMKa
H*W, paseH 2H+2W+2*min(H,W)

MuHumanbHasa anvHa npoesga, CoeaMHSALWEro NPOTUBOMONOXHbIE CTOPOHBLI NPSAMOYronbHMKa, pasHa min(H,W).
OueHka gocTuraeTcs nNpu HanMyYMM egUHCTBEHHOTO NPSIMOrO NPoe3aa, COeaNHSAIOLLEro 2 NPOTUBOMONOXHbIE
CTOPOHbI MOCENKa 1 paspesaroLLero ero Ha 2 nNpAMOoyrofibHuKa.

Jlemma 4. MakcumanbHbIi CyMMapHbIA NEPUMETP, KOTOPOro MOXHO JOCTUYb NpW pa3breHnn NpsiMoyrofibH1Ka
H*W, paBeH 4*H*W

Ecnu npoBecTn Bce BO3MOXHbIE BHYTPEHHUE Npoe3apl, nonyynm H*W kBagpatnkor 1*1. Ix cyMmapHbIn
nepumeTp paseH 4*H*W.

OTctloga cnegyer KOPPEKTHOCTb CNeayoLWwero anropnuTma:

1. Ecnu L = 2H+2W, BbiBegem pasbueHne 13 1 yyacTtka, CoBnagaroLero ¢ LernbiM NOCenkoMm.

2. Ecnu L HeveTHa, TO oTBeET -1.

3. Ecnn H>W, TO 0Tpa3um nocenok OTHOCUTENbHO BUCCEKTPUCHI 1 KOOPAMHATHOW YETBEPTU M PELLNM
CYMMETPUYHYI0 3agady (Mpu BbIBOAE OTPasvMM KOOpAUHaThl y4acTkoB 06paTHO).

3. Ecnu L > 4*H*W nubo L < 4H+2W, 10 oTBET -1.

4. Beluncnum nepumetp D=2*W*(H+1), koTOpbIn NONy4MTCS, €Cnn B NPSIMOYTroribHUKE NPOBeAeHbI BCe
BO3MOXHbIE BEpTUKarbHbIe NPOe3abl:

4.1 Ecnu Tpebyemsbinn nepumeTp L 6onblue nnm paseH D, To NpoBegem BCe BO3MOXHbIE BEPTMKAbHbIE NPOE3abl.
3artem byoem paspesaTb NonyyYeHHbIe MONOCkl Ha kKBagpaTtuku 1*1, noka He gocTurHem Tpebyemoro yncna
rOpM30OHTarbHbIX MPOE3J0B.

4.2 Ecnu Tpebyembint nepumeTp L meHblie D, To Beipasnm Tpebyemyto AnvHY BHYTPEHHUX Npoe3noB (OHa He
npesocxoanT H*(W-1)) B Buge H*P + Q (rae Q<H, P<W). lNpoBeaem P BepTMKanbHbIX NPOe3noB, OTAENSOLNX
OT nocenka NPsiMOYronbHWKKN BbicoTon H u wupmnHon 1. OTceyem oOT KpanHero nesoro u3 Hux Q kBagpartos
pasmepa 1*1.

Takum obpasom Mbl Monyunm pasdbueHne Ansa nobov BeNUYMHbI NeEpUMETPa B OTpe3Ke A0 MUHUMANbHOMO A0
MaKCMMarnbHOro AOCTUXMMOIO 3HadYeHust. [Ins nyyliero noHMMaHusi npouenypbl cM. pucyHok. ObLiee Bpems
paboTtbl — O(H*W).




Mpumep peanusaumm:
w, h, val = map(int, input() .split())

if val == 2* (h+w) :
print (1)
print (0, 0, w, h)
exit (0)

rotate = False

if h > w:
rotate = True

h, w=w, h

p min = 2 * (w + h) + 2*h

p_max = 4*h*w

if val % 2 or val > p max or val < p min:
print (-1)
exit (0)

res = []

# oOwmii nepuMeTp, €CJM BHYTPM CIEJIaHEl BCE BO3MOXHHE BEePTMKAJILHEIE pas3pesH
# wmmeeM W BepTHMKAJBHHEIX II0JIOC, Kaxnas pas3Mepa 1*H, T.e. c nepmMmerpoMm 2 (H+1)
p diff = 2*w * (h+1)
if val >= p diff:
# BCe BOBMOXHEE BEepPTMKAJIbLHHIE PaBpPes3sH CHEJIaHEH,
# npoBomuMm TpebyeMoe KOJMUECTBO TOPMBOHTAJIbHEX
# xaxme pas oTpesas KBampaTe 1*1
val -= p diff
for ¢ in range (w) :
for r in range (h):
# TOpPM3OHTAJIbHEIE paspesbl OOoJiblle HE HYXHEL
# MCHOJNb3yeM BEPTUKAJILHY IIOJIOCY (MM €& YacTb) LeJIMKOM
if val ==
res.append((c, r, ct+l, h))
break

# TOpPMBOHTAJIbHHE Pa3pPes3Hl €lle HYXHEBL
# oTpesaeM kBampaT 1*1 OT Tekymeil MNOJOCH
res.append((c, r, c+l, r+l))
if r <h-1:
val -= 2
else:
# IOJIMHa BHYTPEHHUX pPas3pes30B
val -= 2* (ht+w)
val //= 2
# CKOJIBKO M3 HMX BEPTUKAJIbHBIX ¥ T'OPMUSBOHTAJIbHBIX
n vert = val // h

o)

n _hor = val % h

# oTmenseMm kBampaTh 1*1 TOPMBOHTAJILHEIMM paspesaMy OT KpalHeM [IOJIOCH
for r in range(n_hor):

res.append((0, r, 1, r+l))
res.append((0, n_hor, 1, h))

# oTmenseM noJocH 1*H BepTMKAJLHBEMM paspesaMmu
for ¢ in range(l, n vert):

res.append((c, 0, c+1, h))
res.append((n_vert, 0, w, h))

print (len(res))
for rect in res:
if rotate:
print (rect[1l], rect[0], rect[3], rect[2])
else:
print (rect[0], rect[l], rect[2], rect([3])



4. CnpaBegnuBblie noamaccuBbi-2 (9-11 knacc)

Tema: yacTU4HbIE CyMMbI, aCCOLMATMBHbIE MacCKBbI, NpeobpasoBaHme yCrnoBus
CnoXxHOCTb: BbilLE cpegHen

Mogsapayum 1-4 aHanornyHo 7-8 knaccy

Moasapadva 5

Mpongem no maccuBy crnesa Hanpaeo 1 6ygem nogaepxmeatb K otaenbHbix npedmkcHbix cymm: prefix[i][j] (j
= 0...K-1) BygeT 9BNATLCA CyMMOW 311EMEHTOB Ha BCEX MO3ULMAX CreBa OT TEKYLLEN No3nLmMM i, HOMepa KOTOpbIX
cpaBHUMBI C j no moaynto K. Beluncnum B kaxaon nosuumm K-1 nonapHyto pasHOCTb MeXAy NpedUKCHbIMA
CyMMamu B 9TOW NO3MLUK, HAanNpuMep:

prefix[i][1] - prefix[i][0]

prefix[i][2] - prefix[i][0]

prefix[il[K-1] - prefix[i][0]

Ecnv gans napbl no3nuuin Habopbl TakMxX pasHOCTEN COBMAAAtOT, TO 3aKHOYEHHbIV MeXay HUMM NOAMacCuB -
cnpaBeanuebin. YTobbl NoKasaTb 370, AOCTATOYHO BbIYUCIIUTL PA3HOCTb MeXay CymmamMu 2X nogen Ha 3ToM
nogmaccuee, BblpasnB MX Kak pa3HOCTM COOTBETCTBYIOLLMX NPedUKCHBIX CYMM U NeperpynnupoBas craraembie
B MOMYYEHHOM BbIpaXeHuH.

Mpw aBMxXeHUM No Maccuey Byaem nNogaepKMBaThb CroBapb, KIMYOM B KOTOPOM ByaeT SBNsaTbLCA Habop
pa3HOCTEN, @ 3HAaYEHNEM - CHETHUK, CKOMNBbKO pa3 Takon Habop pasHocTel yxe BcTpevancs. Torga obuyee
KOMNMMYecTBO NOAXOAALLUX NOAMACCUBOB MOMyYUM CyMMUPOBAHUEM MO hOpMYyre, aHanorM4Ho npeablayien
noasajave.

Mpumep peanusaumm:
n, k = map(int, input() .split())
a = list(map(int, input().split()))

sums = [0]*k

tmp = [0]* (k-1)

cnt = {tuple(tmp): 1}
result = 0

for i in range(n):
sums[i % k] += al[i]
for j in range(l, k):
tmp[j-1] = sums[j] - sums[0]
tmp2 = tuple (tmp)
if tmp2 in cnt:
result += cnt[tmp2]
cnt[tmp2] += 1
else:
cnt[tmp2] =1

print (result)

#include <iostream>
#include <vector>
#include <map>
using namespace std;
typedef long long 11;
int main() {
int n, k;
cin >> n >> k;
vector<ll> a(n);
for (auto& t : a)
cin >> t;
vector<ll> sum(k, 0);
map<vector<ll>, int> cnt;
11 ans = 0;
vector<ll> tmp (k-1, 0);
cnt[tmp] = 1;
for (int i = 0; 1 < n; ++1i) {
sum([i % k] += al[i];
for (int j =
tmp[j-1]
ans += cnt[tmp]++;
}

cout << ans << "\n";



5. KpyroBasi nopyka (9-11 knacc)

Tema: mogenupoBaHue, nepebop KomMOMHaumn
CnoXxHOCTb: BbilLE cpegHen

Mog3agava 1

PaccmoTpum 2 crniyvas: nepBbIi YENOBEK - YECTHbIW, U NEPBbIA YENOBeEK - KOPPYNLMOHEP.

Cnyyan 1: ecnu YecTHbIN YenoBek HasbIBaeT Yncno 0, To cneayroLnii 3a HAM - TOXe YeCTHbIN. Ecnu
Ha3bIBaeT YMchno 1, creayroLwmin 3a HUM - KOPPYNLUUOHEP.

Cnyyan 2: ecnv KoppynuuoHep HaabiBaeT yncrio 0 nnm 4micno 2, To CreayloLwni 3a HAM - TOXe
KoppynuwuoHep. Ecnu e oH Ha3bliBaeT uncno 1, To 3a HUM HaxoOWUTCSA YECTHbIN YeNoBeK.

Takum 0Opa3om, paccMOTpeB 2 BapuaHTa, BCEX OCTalbHbIX Aariee Mbl OQHO3HAYHO onpeaensiemM no
Lenoyke, ogHoro 3a apyrmm. Ha nocnegHem ware (Npy 3aMblKaHUM Kpyra) MOXXeET BO3HUKHYTb NPOTMBOpeYne B
O[JHOM M3 BapMaHTOB - 3HAYUT, 3TOT BapuaHT N3 ABYX HEBO3MOXEH. BbibepeM MMHMMarnbHOe 1 MakcumarbHoOe
KONMYECTBO KOPPYMLMOHEPOB CPeam ABYX (UM OOHOro, €Crv BO3HMKITO NPOTUBOPEYNE) BAPNAHTOB.

MNoasanaya 2
Mepebepem Bce BO3MOXHbIE 2N KOMOUHALMI YECTHBIX U KOPPYMNUPOBaHHbLIX nogen Ha N mectax. Ans

KaXkoon KombuHaumm nogcuntTaem, CKomnbKo KOppynuMoHepoB CMaNT cnpasa oT Kaxaoro u3 nogen 3a O(N*K)
nn6o O(N+K) onepaumn (HenocpeaCcTBEHHbLIM BblYMCIIEHMEM, NMNMBO C MCNOMb30BAHMEM CKOSb3ALLENO OKHA).
Hanee NpocTo nNpoBepuM, He NPOTUBOPEYAT N NOMyYEHHbIE YMCIa OTBETaM JOAEN: AN YECTHbIX OTBETHI
OOIMKHbI ObITb B TOYHOCTY paBHbl, ANst KOPPYMMNMPOBAHHBIX - OTNMYaThcsa poBHO Ha 1. Cpeagun Bcex BapuaHToB, B
KOTOpbIX MPOTUBOPEYMIA HE OBHAPYXXMNOCh, BbIbEPEM MUHUMANbHbBIA U MaKCUMaribHbIN.

[Monsapada 3
Mepebepem Bce BO3MOXHbIE kKOMOMHaLMKM nepBbix K yenoBek 3a 27K. [lanee, 3Hasa K yenoBek noapsa,

BCerga MoxeM OfHO3Ha4YHO BOCCTaHOBMUTb CreayoLLero:

- ecnu 161 M3 n3BecTHbIX K - YECTHBIN, TO NPOCTO CMOTPMM Ha Pa3HOCTb MeXAy Ha3BaHHbIM UM
KONMMYeCTBOM KOPPYMLUMOHEPOB U pearbHbIM KONMYECTBOM CPeam crieqyrowmmm 3a Hum K-1 nogsmu.

- ecnu 1bIv - KOPPYNLUMOHEP, TO U3 OBYX BO3MOXHbIX BAPUAHTOB (YECTHbLIW, KOPPYMNNUPOBAHHLIN) NOAXOAUTb
Bcerga 6ynet poBHO 1 (T.K. OTBETbI KOppynumMoHepa ByayT kak MUHMMYM OTIIMYaTbCSt YETHOCTbLIO OT OTBETOB
YECTHOrO YerioBeka).

Ecnu B Kakon-T0 MOMEHT AaHHble NPOTMBOPEYMBBI, TO COOTBETCTBYIOLLUMIA BapUaHT NPOCTO nepecrtaem
paccmaTtpuBaThb.

Obwee Bpems paboTtbl O(2*K * N*K). B peanbHOCTM He CyLLeCTBYET TecTa, B KOTOPOM Cpasy Bce
BO3MOXHble KOMOMHaLMn He ByayT NPMBOAUTL K MPOTUBOPEYNSAM, MOSTOMY pearnbHoe BpeMs paboTbl npu
HemMesIeHHOM OTCeYeHUN HENOAXOAALMX BapmaHToB ByAeT ropasno MeHbLue.

Mpumep peanusauuun
n, k = map(int, input() .split())

a = list(map(int, input () .split()))

min res = n+l
max res = -1
for mask in range (2**k):
good = True
c = [0] * (n+k)
for i in range (k) :
if mask & (1 << 1):
c(i] =1

for i in range(n):
s = c[i+1l:1+k].count (1)
if c[i] == O0:
cli+k] = a[i] - s
if c[i+k] < 0 or c[i+k] > 1:
good = False

break
else:
opts = [a[i] - 1, afli] + 1]
if s+1 in opts:
cli+k] =1
elif s in opts:
cl[i+k] =0
else:

good = False
break



if i + k > n and c[i+k] != c[i+k-n]:
good = False
break

if good:
c = cl:n]
cnt = c.count (1)
# print(c)
min res = min(min_res, cnt)
max res = max(max_ res, cnt)

print (min res, max res)
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