1) CopTuUpaHe Yypes3 meToaa Ha MeXyp4eTo

CopTupaiite eiIH MacKB OT e/IeMEeHTU C MOMOLLITA Ha MeToZla Ha mexyp4yeTo (Bubble Sort).

Mpumepu

Bxoa U3xop

54321 (12345

MoAacKasku

MbpBO pa3rnefaiTe oNMCaHNETO Ha aNropuUTbma OT YUKUNeama u susyanmsaumata my sbs Visualgo.net. Mam nbk
nsbeperte no-HecTaHAapPTHaTa BU3yann3aLmMa KaTo YHrapckm HapoaeH TaHu, npeactaseH oT AlgoRythmics. ©

MNocne cb3paiite kKnac BubbleSort c eanH-eanHcTBeH metos, Sort

public class BubbleSort

{
public static void Sort<T=(T[] a) where T : IComparable<T=
{
}

}

C'b3,ﬂ,af;ITe 1 ABa NOMOLWHN MEeTOoda - 3@ CpaBHABAHE Ha ABa €/1eMEHTA U 3a Pa3dMAHA Ha MeCTaTa MM:

static bool Less(IComparable first, IComparable second)

{
return first.CompareTo(second) =< 8;
}
static void Swap<T=(T[] collection, int from, int to)
{
J/TODO: Pa3MAHa Ha eneMeHTUTe
}

B peanusaumaTa Ha meTtoga Sort() onuweTe MexaHM3bMa Ha CamoTO COpPTUPaHE:

o O6xoMAame LesnA Macus U cpaBHABaAME BCEKU 2 CbCeaHUN eleMeHTa
e AKO MbpBMA € NO-TONIAM OT BTOPUA, Te Pa3MEHAT MecTaTa Cy.
e ToBace noOBTapA [0 NOAPENKIAHETO HA MacKBa.

ANropuUTbMBT MOKE A3 6bae peanunsnpaH C BAOXKEHU LUKIM:

e BbTPEWHUAT UMKDBA € 33 CpaBHABAHE Ha e/leMeHTUTE W pasMaHa Ha MecTaTa UM, ako MbPBUAT e No-roNAM oT
BTOpUA. B pesyntat Ha ToBa 06xo)KAaHe M pasmsAHa Hal-ronsimoTo (,Hali-TeXKKoTo“) umcno ,noTbea“ Ao
,»ABbHOTO” (Kpasd) Ha MacuBa, a No-mankute (,no-nekute”) uyncna ,M3naysBat” KaTo mMexypyeta C Mo eaHa
nosuuma, ako ca 6bunu cneg no-ronemu. OTTYK U UMETO Ha meToda. AKO Npu HAKoe 06XxoXAaHe HAMA HUTO eAHa
pa3mMAHa, 3HauM MacuBbT Bedye e noapedeH. [lomucnete ganuM He MOXKeTe f[a M3Mo/si3BaTe TOBa 3a
ONTUMM3UPaHE Ha aNiropUTbMa.
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®  BBLHWHMAT UMKDBA HK CNYyXKU Oa yKaxXem 40 KO enemeHT e cpaBHABame CbCeaHUTE ENNEMEHTH. MNomucnete
Aann BCEKM NbT WE € HYXXHO Oa npoBepABamMe A0 KpaA Ha macCuBa.

2) CopTtupaHe ype3 BMbKBaHe

CopTupaiiTe eaMH MacuB OT e/IeMEeHTM C MOMOLLTa Ha MeToAa Ha CopTUpaHe Ype3 BMbKBaHe (Insertion Sort). Ho
MbpPBO pasrneganTe oNMCaHMETO Ha aNropuTbma oT YMKUNeaus v Bu3yanmusaumata my Bbe Visualgo.net nam nbk
Tasu nog ¢opmarta Ha PYMbBHCKM HapoaeH TaHu, npeactaseH oT AlgoRythmics. © Moskete aa HanpasuTe
CpaBHEHME MeXAY TO3U U APYTUTE aArOpUTMM 33 COPTUPAHE, KOMTO NO3HaBaTe, M Ypes YyaecHaTa BM3yaan3aumsa
Ha David Galles ot USF .

Mpumepu

Bxon U3xon

54321 (12345

MopackasKku

M3nonsBsaiTe yKasaHMATa Ha NpegHaTa 3a4a4a. AIropUTbMbT HaKPaTKO:

e [lpemecTBame MbpBUA HECOPTMPAH €/IEMEHT HaNABO Ha MACTOTO My
e [loBTapsAme TOBa AOKATO He OCTaHaT HEeCOPTUPAHM eNEMEHTH

3) Busyanusauma Ha COPTUPAHETO

Moandurumpaiite Koga Ha NpeaHWTe ABe 3343a4M, Taka Ye 43 CAYKU M 33 BU3YaNn3aLmsa Ha COPTMPAHETO Mo Tesn
[Ba MeToAa. 3a Le/Ta Ha KOH301aTa OTNeYaTBanTe BCAKA CbLLECTBEHA CTbINKA OT a/ITOPUTbMA, KO eIEMEHTY e
Ce pasMeHAT M KaK U3rex4a MacuBbT c/1ed BCAKa pasmaHa. O6CcbaeTe B KAac KOA BM3yannsaums ce e noayymna
Hal-npernegHa n pasbupaema v 3aLLo.

MopackasKku

Moanduumpaiite metoga Swap( ), Taka ye ga M3BEXKAA KOU €IeMEHTM Ce Pa3MeHAT M Aa OTneyaTBa MacuBa cnes
pasmsHara.

4) YpaBHOBeCeH MmacuB

[a ce Hanuwe nporpama, KOATO NO3BOJIABA Aa Ce BbBee pa3mep Ha Macus U CTOMHOCTUTE Ha HerosuTe
eNnemMeHTn 1 nocne ro noapexaa Taka, ve CTOMHOCTUTE HA eNemeHTUTe Aa HapacTtBaT OT HAa4a/10TO A0 CpeaTa Ha
MacuBa 1 cnief, ToBa OTHOBO Aa HaManABaT OT CpeaTa A0 KpaAd. Enementute OT NbpBaTa NOJIOBUHA Ha MaCKhBa He
Tp‘r'I6Ba Ja NpeMMHaBaT BbB BTOpaTa My No/sI0BUHA. [ony4eHUAT macus Tpﬂ6Ba Aa 6bp,e oTneyvyaTtaH.

Bxop

e BxogHuTe gaHHM TpﬂﬁBa Aa Cce nNpo4YeTaT OT KOH30.1aTa.

e Ha nbpsuAa pea ce noaasa UAMO 4eTHO Yncio N, cbabprKalo 6poaT Ha yncnaTta B Macmsa

e Ha BTOpuA pea ce nogasat N Lenu yncna, otaeneHn eaHo oT Apyro ¢ MHTepsan. ToBa ca CTOMHOCTUTE Ha
e/fleMeHTUTe B MacuBa.

e BxoAHWTe AaHHM BMHAru Le ca BaAnMAHM M B onucaHua dopmaT. He e Heobxoaumo aa 6baaT U3PUUHO

npoBepaBaHMU.
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nU3xona

e U3xoaHuTe AaHHM (,,ypaBHOBECEHUAT macmB) TpabBa Aa 6bAAT OTNeyYaTaHM Ha KOH30/1aTa.

Mpumep
Bxopa, U3xop, KomeHTtap
10 234689742 3a ACHOTa eJsieMeHTUTe OT NbpBaTa MONOBUHA
4263817421 Ha mMacuBa ca yaebeneHu.
9

5) CopTupaHe No NPomn3BO/IHA KOJIOHA

Hanuwete nporpama, KOATO COpTUpPa Ta61w|u,a OT YNC/IOBM CTOMHOCTU NO NMPOn3BOJZIHA KOJIOHA.

Bxopa

e BxoaHuTe gaHHW TpABBa Aa ce npoyeTtaT OT KOH30/1aTa.

o Ha nbpsusa we Bn 6baaT nogageHn Tpu ueav uncna R, Cu'S, pasgenenun c uHtepsan. R e 6posT Ha
peaosete B Tabaunuata, C - 6poAT Ha KOMIOHUTE, a S - HOMEPbT Ha KOJIoHaTa, Mo KoATo TpabBea Aa
6bae copTMpaH macuea.

o Hacneggawmte R pega we ca yMcnata oT BCEKU OT pegoseTe B TabnmuaTta, C Ha 6poli, pasaeneHu
C UHTEpBanu.

e BxoaHWTe AaHHW BUHArM We ca BaAMAHU U B onncaHusa dopmar.

nU3xona

e l3xoAHWUTe AaHHU TPAGBa Aa 6bAaT oTNeYaTaHW Ha KOH301aTa.
e HaR pepa Tpabsa ga 6baaT M3BEAEHN YMCAaTa OT TabanLaTa, COpTUPaHM NO yKa3aHaTa KOJIOHa.

MopackasKku

e llle ce HanoXuM ga Non3eaTe ABYMEPEH MacuB MAN MAcB OT MacuBU.

e TecTBaliTe 3a4a4aTa C Pa3IMYHO rOJIEMM MACVBU U PA3INYHK aNrOPUTMM 32 COPTUPAHE.

o O6bpHeTe BHMMaHME Aanuv Npu CTabUaHU U HeCTabuaHM anropmUTMK ce NoNy4aBa efHAKbB pPe3yTar.

e KoMeHTMpaiTe B K/iac MMa I HauyMH 33 MUHMMMU3MPAHE Ha pa3maHaTa Ha peaoBeTe Npu CoOpTUPaHETO.

Mpumepu
Bxopg, U3xop, KomeHTap Bxon | U3xop | KomeHTap
341 |1234|Wva 3 pega n 4 kKoNoHn. |4 2 2|3 1 UMa 4 pefa U 2 KOJIOHMU.
123 |2312|BTopuat u TpeTuaTt peg |1 2 12 MbpBUAT WM BTOpPUAT pen TpAbBa
4 312 4 |TpabBa pa pa3MeHAT 31 23 Ja pa3MeHAT MecTaTa CU, ako
312 mecTaTa Cu, ako 23 4 4 copTupaMe nNo KOJIOHa 2.
4 copTupame no kKosioHa 1. (4 4
231
2
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MuHUcTepcTBO Ha 06pa3oBaHMeTo u HayKata (MOH)

e HacToawmaT Kypc (NpeseHTaumm, NpuMepw, 3a4a4m, ynpaxkHeHUs n 4p.) e pa3paboTeH 3a HyKAuTe Ha
HaunoHanHa nporpama "O6yuyeHue 3a UT Kapuepa" Ha MOH 3a nogrotosKa no npodecus "MpunoxxeH
nporpammct".

% MwuHKCTEepCTBO H?]lég?ggaga
9 9 Ha o6pa3oBaH1eTo O6yueHue 3a
%% 1 HaykaTa WUT kapuepa"
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