AHaJau3 Ha 3aJ1a4ya statement

Tacose: bynesu uzpasu, SAT 3a0auama, Hesi8eH epagh

3agadara € nmpuMep 3a yJIeCHEHHWE Ha u3BecTHaTta NP-rbjiHa 3a7ada SAT. B ciyuas Hamiara
3a/1a4a € pelrMMa MOJIMHOMHMAIIHO U JJOPU ONTUMAJIHO 32 JIMHEWHO BpeMe. AKO I0JI3BaM€ TEPMUHO-
JIOTHSITa OT YCIOBUETO, TO B 0OmIMs ciiydaid Ha SAT 3ajauaTa BCEKH KPUTEPH MOXKE Jla Ce cpela
HeorpaHuyeH Opol MbTH B CHUCHIIUTE OT U3UCKBAHUS.

JlombJIHUTETHO 11 OTOEIEKHUM, Ue MOHEkKe BCEKH KPUTEPUil ce cpella Hal-MHOro OOIIOo JBa
IIBTH, TO OOIIO B CIUCHIIUTE UMAT Hal-MHOTO 2/V M3UCKBaHMsI, a TEXHUAT Opoit M e oT mopsiapKa Ha
N, 3aToBa IIIe OLIEHsABaMeE CJIOKHOCTTA camo ¢ V.

Pewenue na nopsa noozaoaua — 13 mouku

[TbpBO TpsIOBa 1a pa3koarMpaMe ¢ KaKBO HU IOMara OrpaHM4YeHUeTo B moj3anadata. Ilpu te3u
YCJIOBHSI BCEKU CIIMCBK WM JUPEKTHO CE€ YAOBJIETBOPSABA KAaTO U3IIBIHUM €JUHCTBEHOTO MY U3HCK-
BaHe, WM UMa U3UCKBaHE, KOETO MOXKE JIa M3ITBJIHUM 0€3 MPOTHBOPEUHS C APYTH COUCHIM. Broporo
€ BSPHO, 3aI[0TO O'PAaHUYEHUETO HU 33]1aBa, Y€ 3a CIIUCHK C HAKOJIKO M3MCKBAHUS B €UHUS CITydai
uMa IOHE e/HO U3MCKBaHe, KOeTO Ce Cpellla U B JIpyT CIIUCHK (M ITOHEXe BCEKH KpUTEpUl ce cpela
Haii-MHOT0 JIBa ITBTH, TO HSAMa JPYTH CPEIIaHus) U YIOBICTBOPSIBAHETO My C€ MPEHACs U 3a IApyrus
CIUCBK. JIpyTHAT citydaii Criope]l OrpaHU4EHHUETO € 1a UMa U3UCKBAHE C KPUTEPHUMA, KOMTO BCBITHOCT
HE Ce Cpellla B IPYr'y CIUCHIIM, TaKa Y€ JUPEKTHO yIOBJIECTBOPSIBAME TOBA U3UCKBAHE.

Taxka 3a pemaBaHeTo Ha M0j[3a/1a4aTa € JOCTAThUHO J1a OTKPUEM KPUTEPUUTE, KOUTO I1I€ HapHya-
Me€ C80000HU, KaTO T€ 111 ca BAYKHH U 33 YaCT OT IMO-HATATHITHUTE pelieHus. ToBa ca TaKuBa KpUTEPHH,
YHETO U3MbIHABAHE MOXKEM TUPEKTHO J1a GUKCHpaMe, 3al10TO UITH CE CpelaT caMo BEAHBX B U3HUCK-
BaHe, WJIM CE CPEeIaT C €HO U ChIIO JKeTaHKe 3 U3ITBIHIBAHE B IB€ M3UCKBAHUS (KOUTO TpsOBa Ja ca
eaHu ¥ cbiin). Koraro ru oTkpreM, BCHUKH CIIUCHLHU C TIOBEYE OT €IHO U3UCKBAHE CE Y OBIIETBOPSIBAT,
KaTO M3IBJIHUM HU3UCKBAHE ChC C80000eH KPUTEPUil (2 TAKOBAa MMa BUHATH 3apajy OTPAHUYCHUETO).
Cnen ToBa AMPEKTHO YOBIETBOPsIBaAME CITUCHIIUTE C 110 €1HO U3ncKkBaHe. EquHcTBeHO TpsiOBa fa ciie-
JIM 3a CJIy4as ¢ JIBa CIHCHKA C [0 eTHO U3UCKBAHE, KOETO € PAa3INYHO XKeJIaHUE 3a U3IIBJIHIBAHE Ha
€IMH U chlI KpuTepuil. ToraBa mMame TUPEKTHO MPOTUBOPEUHE U HIMaMe pelIeHHUE.

Cnoxnoct: O(N).

Pewenue na emopa noozaoaua — 13 mouxu

ToBa e mo-cTpaHryYHa MO/13a]a4M OT APYTUTE U HsIMa 0COOCHO BpB3Ka ¢ penienusrta. [lonexe Bce-
KM KpUTEpHIi ce cpellia Hall-MHOro o010 /1Ba IbTH, TO OTPAaHUYEHHUETO 33/1aBa CPABHUTEIHO MIPOCTa
CTPYKTypa Ha COUChLINUTE. BCceky mo-royisiM CuchK BKITIOUYBA KPUTEPUUTE HA HYJIa, AUH WM ITOBEYe
HO-MaJIKU CIIUCBHLIM, KaTO T€ HE MOTaT Jia BKJIIOUBAT KPUTEPUUTE OT JIPYTU CIUCHLU U TOMEXKIY CU
HsAMaT o0 Kpurepuu. ToBa 03HayaBa, ye 3a Jia HOJIyYUM peIlIeHHe € J0CTaThbuHO ITbPBO Ja YI0BIIET-
BOPUM I10-MAJIKUTE CIMCBHLU U CJIE]] TOBA Io-rosieMute. HancTtuHa, ako CTUTHEM /10 AaJIeH CIUCHK U
BCUYKHU KpPUTEPUU B HETO Bede ca ¢ (PMKCUPAHO M3MBJIHSIBAHE, TO 0O3HAYaBa, Y€ BCUUKU HETOBU KpH-
TEPUHU Ca C€ ChABPIKAIU B IIO-MAJIKU COUCHLU U TO ca OMIIM €AMHCTBEHUTE B TSIX (MHAUYE LIIXME J1a
uMaMe MoHe eIMH He(UKCUPaH KPUTEPUH OT MO-MaJIKUTE CIUCHLIN). MoXe 1a ce BUIHU, Y€ aKo UMaMe
JIBa CIMCBHKA C €JHAKBA AbJDKUHA U C €HU U ChILM KPUTEPUH, TO Ta3U 0OOCHOBKA OCTaBa BSIPHA.

Taxka 3a periaBaHeTO Ha Io3aJa4ara COpTUpaMe CIIMCHLMTE 110 AbJKUHA B HAPACTBALL PEJl U BCE-
KU BT YJOBJIETBOPSBAME CIIUCHK, KATO THPCHM BeU€ yAOBIETBOPEHO U3UCKBaHE (C PUKCHUPAH KpUTe-
pHil OT O-paHO) WIIM U3UCKBAHE C BCE Olle He(hUKCHpaH KpUTepuil. AKO HE MOXKeE J1a HAMEPUM TaKoBa
U3UCKBaHE, TO HAMa peleHne. Moxe z1a 3a0esiexuM, ue TO3M MOAXO0]] pelllaBa U MpeHara 1nojas3ajiaqa.

Cnoxnoct: O(N) ¢ count sort un O(Nlog N).
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Pewenue na mpema noozaoaua — 22 mouku

Heka pazmiegame npou3BosieH CIMCHK U YIOBIETBOPUM IIbPBOTO U3UCKBaHe. Kpurepusr B Hero
MOXeE JIa CE Cpella B JPYyT CIUCHK ¢ MPOTHBOIOJIOKHO KeJaHue 3a u3mbiHsIBaHe. Ho ToBa o3Haua-
Ba, Y€ 3a JIa YJIOBJICTBOPUM TO3M CIIMCHK TPsiOBa Ja MMa MOHE OIlle eHO M3KucKBaHe. [loHexe Bcekn
CIIUCHK MMa Hal-MHOTO JABC, TO MOXXEC MJIK Ja HAMA TaKOBa, HJIX Ja UMa TOYHO €AHO, KOCTO 3adbJI2KU-
TCJIHO Tpﬂ6Ba Ja YOAOBJICTBOPHUM. Taka moxxe Aa NpOABJIKUM I10 ChIIHA HAYWH, JOKATO UJIU JOCTUTHEM
YAOBJICTBOPCH CIIMCHK, UKW YAOBJICTBOPUM M3UCKBAHC, YUUTO KpI/ITepI/Iﬁ HE CC Cpfiia C IMpOTHUBOIIO-
JIO)KHO JKEJIAaHUE B IPYT CIIUCHK, HITH HE YCIIeEM J1a YAOBJICTBOPUM CIIUCHK. B ITbPBUSI ¥ BTOpHS CITydaid
YCIICIITHO CME YJOBJIETBOPHUIIN YaCT OT CITUCHIUTE, KATO HIMA IPOTUBOPEUHS C OCTAHAIUTE CITHCHIIH.
B Tperus cnywaii HamMMpaMe IPOTHBOpPEUHE U TOBA O3HAYaBa, Y€ HAYAJIHHUAT M300p € IpelleH U He
TpsiOBa J1a yAOBIETBOPsIBAME HAYAIHOTO U3MCKBaHE, a TPsiOBa J1a yAOBICTBOPHM JIPYTOTO M3HCKBAHE
(ako chIIECTBYBA).

Taxka msiaTa uest € 1a 00XoXKaame Mo CIeI0BaTEIHO CIIMCHIUTE U 32 BCE OIIIE HEYIOBICTBOPEHHU-
TE J1a U3MpoOBaMe BCUUKU BapHaHTH. 3a 1aJIcH BapHaHT OTKPUBAMe BCUYKHU KPUTEPUH, KOUTO TPSOBa
na ce guxcupar 3apaau To3u U300p, U aKO HE MOIYYUM MPOTUBOPEUHE, MPOIbKaBaMe ¢ 00X0XKIa-
HCTO HA CIIUCBIIUTC. AKO HOJIy‘-II/IM HpOTI/IBOpe‘-II/Ie 3a BCUYKH BapI/IaHTI/I, TO HsSIMaMCE pemeHHe. T03H
AJTOPUTHM € JIMHEEH, 3al10TO 1€ TOCETUM BCEKHU CIUCHK HA-MHOTO 3 II'bTH.

Cnoxuoct: O(N).

Pewenue na uemevpma noozaoaua — 8 mouku

Homaz[aana € 3a KJIaCUYCCKO PCHICHUE C ITbJIHO U3UCPIIBAHE. FeHepHpaMe BCHUYKHU BapUaHTHU 3a
H3IBJIIHABAHCTO HA KPUTCPUUTEC U TbPCUM BapPUAHT, KOMTO YAOBJICTBOpsABA BCUYKU CIIMCBLU.

Cnoxuoct: O(2VN).

Pewenue na nema noozaoaua — 29 mouxku (=0+0+0+8+21)

Tazu noasagayda € npcABUaACHa 3a o-0aBHU HUMIUICMCHTAIUU HA MIBJIHUTEC PCILICHUA.

Crnoxnoct: O(N?).

[vanu pewenus — 100 mouku

Haii-0o6po pewenue

3araTHaxMme 3a TOBa pEIICHHE OIe B TpeTa IMoj3ajadya, HO cera me ro ¢popmanuzupame. Heka
npueMeM, 4e HIMaMe c8obOooHume Kputepuu. llle HanpaBuM clenHUs HEOPUEHTHPAH rpad, KOWTO
Il HU TIOMOTHE J1a 3HaeM KaKBO € TOCIEACTBUETO OT (PMKCUPAHETO Ha NaJeH Kpurepuii. Bepxosete
Ha rpada I1e ca CHUCHINTE, a KpUTepuuTe e ca pedpara. [To-touno, me qo6aBuM 1o exHo pedpo 3a
BCEKU KPUTEPUHU MEXKY JBaTa CIUCHKA, B KOUTO C€ Cpella ¢ MPOTHUBOIIOIIOKHO U3UCKBaHe. ToBa HI
MO3BOJISIBA J1a U3BBPILBAME YIOBJIETBOPABAHETO HA CIUCHIMTE Kato DFS. 3a 1a yIOBJIETBOPHUM JIaJICH
BPBX (CIUCHK), PUKCHUpaMe HIKOW HErOB KPUTEPHUH U TOTaBa ChCEIHUAT MY BPbX OTHOCHO pPeOpoTo,
CHOTBETCTBAILIO HA KPUTEPHsI, TPSAOBA J1a U3IONI3BA HAKOM APYT KPUTEPHil 32 YIOBICTBOPSIBAHETO CH.
Ot npyra cTpaHa ChCEITHUTE BHPXOBE OTHOCHO OCTaHAIIUTE pedpa MOoraT Ja U3IMOJI3BaT KPUTESPHHUTE
OT Te3u pedpa, 3a 1a ObAAT YIOBIETBOPEHHU, CHOTBETHU TEXHUTE CHCEAHH BHPXOBE — KPUTEPUUTE OT
pebpara, KOUTO T CBBP3BAT C MPEAUIIHUTE ChCEHU BHPXOBE U T.H. ToBa 03HAuaBa, 4ye €IUHCTBEHO
€ HESICHO JaJId MOYKEM J1a YIOBJIETBOPUM OCTAaHAIUTE BHPXOBETE, KOMTO Cpeliame Karo TPhrHEM OT
pebpoTo Ha (PUKCHPAHUS B HAYAIOTO KPUTEPHUH.

MorkeM n1a 3a0ennexum, 4e ©Ma caMo €IMH Cly4aii, Koraro uMaMe npoOsieM 1 TOBa € ako UMame
KOMIOHEHTa AbpBO. KakTo u 1a pukcupame KpUTEpUUTE, TO BUHATH IIE€ CTUTHEM JI0 HSKOE JIUCTO, 32
KOETO HsIMa J1a MOXKEM Jia M0JI3BaMe KpPUTEpHsl, CBbP3Balll Io ¢ Oalla My, 3al10TO TOH Beue ILIe € U3-
TIOJI3BaH 3a Y/IOBJIETBOpsABaHE Ha Oaiiata. AKo UMame LUKbJI, BUHATH I1Ie UMaMe €JJMH JOITbIHUTEICH
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kputepuii. Haii-nipocTto 3a GpukcupaHeTo e Aa 3a10YHeM OT BPbX, Y4acTBalll B UK. AKO HallpaBUM
IIOKPUBALIO IbPBO OT HETO, TO HAYAIHUAT BPbX MOXKEM J1a yAOBIECTBOPUM C KPUTEpUM, KOWTO € 3a
pedpo M3BBH MOKPHUBAILIOTO JbpBO. ToBa 1€ O3Ha4YaBa, Y€ 32 BCUUKU JIPYTH BHPXOBE MOXKEM J1a U3-
HOJI3BaMe 3a Y/IOBJIETBOPSIBAHE KPUTEPUUTE, CBbpP3Baliku T ¢ OamuTte. MoxkeM 10pu J1a U30erueM
3aI04BaHETO OT CIIELMANIEH BPBX, KAKTO € HAIIPABEHO B aBTOPOBATa pealn3alusl.

OcTtana 1a U3sICHIM KaKBO CTaBa ako UMaMe c60000Hu Kputepun. Torasa, ako B 1aZicHa CBbpP3aHa
KOMIIOHCHTAa UMa 060606611 KpHTCpPIﬁ, T BUHAIr'vu 1€ uMa pemeHHe, 3al10TO CBOTBECTHHUAT Bp'bX e
OBJIC YIOBJIIETBOPEH UpPEe3 TO3H JIOIBIHUTEIICH KPUTEPHUH (CIIpsiMo KoMIOHeHTaTa). OTHOBO TOBAa MOXKE
JIeCHO aa Obje 00001IeHO U peanu3upaHo ¢ Monudukainus Ha eqHo DFS 00xox1aHe.

Cnoxnoct: O(N).

Anmepnamueno pewierue

ToBa pemieHne B Ha4aI0ToO Oelle ONMUT 3a cheat. nesTa e Bceku BT Ja yAOBIETBOPSIBAME CIIH-
ChLIU, 32 KOUTO TOBA € eHOo3Ha4HO. l1]e cnenum 3a BCUUKM Jocera HeyJJ0BIETBOPEHH CIIUCHIH KOJIKO
OT KpUTEpUHUTE UM He ca pukcupanu. JlokaTo uMa CIUCHLU ¢ TOYHO €IUH HEe(UKCHUpPAH KPUTEPHIA,
YIOBIIETBOPSIBAME TE€3H CIIUCHIIHU, KaTO (PUKCHpaMe U3IIBIHIBAHETO HA KPUTEPHSI CIIPSIMO ChOTBETHO-
TO M3MCKBaHE. 3a T€3M CHUCHLM Beue HAMaMe Jipyra Bb3MOKHOCT. [lo Hskoe BpeMe e OCTaHeM ¢
HeoOpaOOTeH! CIUCHIM, BCUUKU OT KouTo uMat 0, 2 wiu noseue Heukcupanu kpurepun. Murepe-
CyBaMe ce OT Te3H, KOUTO ca ¢ 2 win noseye. Oka3Ba ce, 4ye ako MMa pellieHue, HsMa 3HadeHue Ko oT
TE3U CIUCHLN 1€ U30epeM U 11 yAOBIETBOPUM Upe3 HAKOHM OT OCTaHaIUTe HE(PUKCUPAHU KPUTEPHUH.
ToBa Hali-mecHO ce BIKAA ako CH IPEeACTaBUM Ipada OT MPeJHOTO pelieHHe, 3al[0TO KOraTto cMe B
Ta3M CUTyalus, TO IpU ~MaxaHeTo Ha peOpo MpH yAOBIETBOPSIBAHETO UJIM HSIMA J1a C€ TOIYYH KOM-
MIOHEHTa AbPBO 0€3 CBOOOJEH KpUTEPUI, JTU aKO C€ MOJIYYH TaKapa, TO I1le CMe “MaxHaju~ pedporo,
CBBP3BAILIO JIBETE I JINCTA U €IUH OT BbPXOBETE BEUE 1IIE € YIOBJICTBOPEH.

AKO HaKpas UMa CITUCHK, 32 KOWTO BCHUKH KPUTEPUU ca (PUKCUPAHU, HO TOU HE € YIOBJIETBOPEH,
TO HAMaMe peleHue. FiMIieMeHTupaHeTo cTaBa ¢ IBa BEKTOpa — €IMH C JUPEKTHUTE 3a YAOBJIETBOPSI-
BaHe CUCHIM (¢ ocTaHanu < 1 HepUKCUpaHU KPUTEPUH) U APYT C OCTAaHAIUTE HEOOPAOOTEHH CIIUCH-
1 (¢ octananu 0 uiu > 2 HeUKCUpaHU KpUTepun). [ TaBHOTO HU UTEPUPAHE € 110 ITbPBHUSI CIIUCHK, a
KOraTo TOM € MPa3eH — [0 BTOPHUAT, JJOKATO WU MbPBUSAT BEYE HE € IPA3€H, WU MPUKITIOYUM C BCUUKH
CIIUCHIM. 3a IIOBEYE NETANIN MOXKE 14 pasriezare peajan3anusira B statement_l 0 Op_alt . Cpp.

Cnoxzoct: O(N).

Oka3sBa ce, 4e Ta3u 3aj7a4ya € OT BUJIOBETE 3aJa4H, B KOUTO € JOCTAThUHO J1a C€ TPhI'HE B HAKAKBO
HaIpaBJIeHHUE 32 OTKPUBAHE Ha ITBJTHO PEllIeHre U OOMKHOBEHO TO I11€ BOJH 10 perieHue. ToBa Mmoxe 1a
C€ BUJU U MIPU AITEPHATUBHOTO perieHne. ChIillecTBYBAT U IPYTH €U 3a IIBJIHO PELICHHE, HAPUMEP
€IHa BIbXHOBEHA OT HaMupaHe Ha OiIepOBH IUKJIIU.

3a roBeue moaAxXoaun 3a PCHICHUA C aJITOPUTMHU U TECXHUKH, KOUTO Ca 3ad ITO-BHCOKUTEC I'PYIIU, MOKEC
Ja Mperjieaare aHajinu3a Ha 3aa4yara 3a rpymna A.

Hoes: Amanac Jumumpos
Peanuzayus: Hnuan Hopoanos
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