COPTUPAHE U THBPCEHE
KOHTPOJIHO Ne 2 MO “IU3AVH U AHAJIU3 HA AJITOPUTMH”
3A CIIEHUAJTHOCT “KOMIIIOTBPHHU HAYKWHW”, 2. IOTOK
(CY, ®MMU, JIETEH CEMECTBHBP HA 2019/2020 YU.T.)

Bcexkn anropursM J1a ce ONMIIE SCHO U 1A C€ U3IIBJIHU C MOAXOAAIIN BXOJHU TaHHU
10 KpanHuA cu pesyJrar. M3ydeHure anropuTMu Morar Aa ce€ M3I0J3BaT HaroToBO.
IIpn BcAKO copTHpaHe Ja ce yTOYHsABAa HA3BAaHMWETO HA M3II0JI3BAaHATA COPTHUPOBKA.
HmenaTta Ha anrOpuTMUTE U CTPYKTYpPHUTE OT JaHHHU Ja ObJaT Ha OBITapCKU €3HK.

3agaua 1. B enexTpuuecka Bepura uma n KOHCyMaTropa, CBbp3aHu MOCJIEI0BATEIHO.
Eann koHCyMarop € u3ropsiji, HO He ce 3Hae TOYHO Koil. MoxkeMm na u3nmpoOBame
BEpHUraTa, KaTo N0JaBaMe HaIPEKEHUE MEXKIY KOM Ja € IB€ HeHHU Touku. CmsTame,
4ye BbB Bepurara uma 7 + 1 TOUKH, B KOUTO MOXKEM Jia TIOIaBaMe €JI. HaIlpEKEHUE:
n — 1 OT TAX ca TOYKHTE, B KOUTO KOHCYMAaTOpPUTE CE€ CBBP3BaT €IMH C IpYr, U UMa
Ollle JABE TOYKM — KpAaWHWUTE TOYKM Ha Bepurara. Heka TodykuTe ca HOMEpHUpaHU
¢ nenute yucna ot 0 10 n, a KOHCyMaTopuTe — ¢ 1enure yucia ot 1 go n. Torasa
koHcymaTop Ne k e BkitoueH Mexay Toukure Ne k—1 u No £,

Hckame 1a HaMepuM HM3ropeiids KOHCYMaTop ¢ Bb3MOXHO Hal-MalIko MpoOH.

Onuiere anropurbMa kato Gpynkuus findDamage (n: integer) : integer,

MHOIOKpaTHO u3BMKBama (ynkuusra test (i, j: integers) : boolean,

KOSTO Bpbllla HUCTUHA (true) TOYHO TOraBa, KOraro y4acTbKbT OT €J. BEpUrara
or Touka Ne i ;mo Ne j mpoBexma en. Tok. Llenta e alropuTsMm, B KOUTO OpoOST
Ha W3BUKBaHMATA Ha (QYHKIUATAa test € MHHUMAJICH B HAW-JIONIUS CIydYai.
Oynkmusata findDamage TpsOBa na Bpblla HOMEPA HA M3TOPENIHS KOHCyMaTop.
AJTOpUTHMBT TpsiOBa Aa ObJe ONMKUCAH HA MICEBIOKO/I.

AHanuzupaiiTe BpeMeBaTa CJI0KHOCT Ha PeAJIoKEHUs anropuTbM. He e HykHO
J1a J0Ka3BaTe, 4e Tou € Hail-Obp3. (3 ToukH )

3agaua 2. CecraBere alirOpuThM, IpoBepsiBan] 3a Bpeme O(n) B Hali-101uUs CiTydai
nanyd B naneH 4yuciioB MacuB A[l...n] nmoBeue or 40% OT eleMEHTUTE ca paBHHU,
TOECT Jajlyd MMa YHUCIIo, KoeTo ce cpema noseue oT 0,4n mbT.

Onuiere aJropuTbma € JIyMH, KaTO TO CbCTaBUTE OT HU3YYECHH aJITOPUTMHU
c BpeMmeBa cloxkHOCT O(n) B Hal-JIOIMIMS CITy4ai. (4 Touku )

3apauya 3. CobcraBere aropuThbM, Koo 3a BpeMe O(n log n) B Hali-jmomusl ciaydai
HaMupa 1o fajeH mMacuB A[1 ... n] oT peaiHu yncia HalH-OJIM3KKUS 10 HyJiaTa cOop
OT JiBa €JIeMEeHTa Ha A C pa3iaudyHu HHAeKcH. OmnuieTe ajaropuTbMa CIOBECHO.
AHanu3upaiTe HeroBaTta BpeMeBa CI0KHOCT. (3 TouKM )

CXEMA HA TOYKYBAHE

Kontponanoto Hocu 10 TOUKH, pa3npeAesieHu Mo 3aJa4u, KakTo € MOKa3aHo MO-Tope.
Bcesika 3agaua Hocu 1 Touka 3a aHanW3 Ha BpeMeBaTa CIIOAKHOCT; OCTAHAIUTE TOUKHU
ca 3a ChCTaBSIHE HA AJITOPUTHMA.



PEINIEHU

3agaua 1. Hamupame usropennsi KOHCyMarop ¢ MOMOILTA Ha JBOUYHO THPCEHE:
findDamage (n: integer) : integer

1« 0

J < n

while Jj — 1 > 1 do
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if test (i, k)
1 <« k
else
J <« k

return j

3apamy TOCIIeIOBATETHOTO JEJIeHHe Ha JBE, BpeMeTo Ha anroputbMa ¢ ©O(log n)
BBB BCHUKH CIIy4au. TOECT BCHUKHU CIy4Yau ca €THAKBO JIOIIH 1O MOPSTBK.

3abenexka: B aJiropuroMa CC Ipcariojara, 4€¢ CbIiCCTByYBa IIOHC CANH U3TOPsII
KOHCYyMAaTop. AKo uMa 1moBede OT CAHWH, AJITOPUTBMDBT BpPbHIIA HaW-JICBUS OT TAX,
TOCCT H3IrOpCIINsA KOHCYyMATOp C Hal-MaJbK HOMCP. Axo uckame da IIPpOBCPUM

Jany uMa IOHE €IHa IOBpena, No0aBsAMe B HA4aloTo mpoBepka test (0, n).

3apaua 2. Wurepsana ot 0 % no 100 % pa3OuBame Ha Hali-MaabK Opoil HHTEpBAJIH,
BCEKH C AbJDKUHA, To-Masika oT 40 %. [Tonexe 100 : 40 = 2,5, mie ca Hy>KHU TIOHE
Tpu uHTepBana, Hanpumep ot 0 % no 35 %, ot 35 % no 65 % u ot 65 % no 100 %.
Axo noseue ot 40 % ot enemeHTUTE HA MacuBa A[l...n] UMaT eaqHAaKBa CTOMHOCT,
TO TS HEMPEMEHHO € CTOMHOCT Ha HSAKOW OT OOIIMTE Kpaulla Ha MOJUHTEpBAIUTE,
ToeCT 35-ust U 65-1s TPOLECHTHII.

Hamupame croitHoctute Ha 35-ust U 65-us npoueHTun upe3 anropursma PICK.
3a BCsAKa OT TE3H JIBE CTOMHOCTH MPOBEPSIBAME KOJIKO ITbTH CE CPEIlla, C MOMOIITA Ha
eaHO OO0XO0’KJIaHe Ha JaJCHHUS YUCIOB MacuB A[l...n]. AKO HAKOS OT TAX CE€ Cpelia
noBeue oT 0,47 ObTH, TS € ThPCEHATa CTOMHOCT. B MpOTUBEH cllyyall HUKOE YUCIIO
He ce cpemta noseue oT 0,47 nmbTu B MacuBa A[1...n].

AnropurbMbT PICK 1 00Xx0k1aHETO Ha MacuBa UMaT BpeMeBa CIOXKHOCT O (n).

3apaua 3. [IspBU HAUMH: cOpTHpPAME YKCIaTa IO A0COTIOTHU CTOMHOCTH C HAKOS OT

Obp3UTE COPTUPOBKU, HAMPUMEDP C MUPAMUJATHO COpTHUpaHe, 3a Bpeme O (n log n).
JIBe umncia, 9uiiTo coop € OJM3BK 10 HyjaTta, UMaT OJU3KH aOCOMIOTHU CTOWHOCTH.
(O6patHOTO HE € BApHO: cOOp Ha JBE Ynciia ¢ OJM3KU a0COTIOTHH CTOMHOCTH MOXKE
na Oble Janede OT HyJaTa, ako yuciara ca ¢ eAHakBH 3Haiu.) Cien copTUpaHeTo
mpoBepsiBaMe cOOpOBETE Ha BCEKH JIBE ChCEIHU UMCIa; Bphlame Hai-Omm3kus 10 0.



Ananmu3 Ha Obp3oxaeiictBuero: CoprtupaHeTo u3paszxojaBa Bpeme O (nlog n),
a 00X0’/IaHETO Ha MacuBa clie]l ToBa — BpeMme O (7n). BpemeTo Ha 11e1ust anropuThbM
€ cOOpBT OT BpeMeHaTa Ha JBara eTamna. ACMMIITOTHKATa 3aBUCH OT ChbOHMPAEMOTO,
KOETO € MO-TOJISIMO IO MOPSIBK, 3aTOBa BpEMEBATA CIOKHOCT Ha IIEJIHS aJITOPUTHM

e paBHa Ha O (7 log n).

Bropu naunn: Coptupame uuciara ¢ HIKOS OT ObP3UTE COPTHPOBKH, HATTPUMED
copTupaHne upe3 cnuBane. [locne 3a Bceku elneMeHT X Ha MacuBa ThPCUM €JIEMEHTa )
(C pa3nuueH WHIEKC), KOMUTO € Hai-ONM3BbK 10 MPOTUBOIOIOKHOTO YHUCIO (—X);
U3MOJI3BaMe JBOMYHO THPCEHE, 3all0TO MacHUBBT Bede € coptupad. COOphT x +y
e Hau-O0mm3bk 10 O cpen cOopoBeTe, B KOMTO ydacTBa €IeMEHTHT x. M3mexny
coopoBeTe OoT BuAa x +) (KOoraTo X mpoOsirBa BCHYKH CIICMECHTH Ha JaJICHUSI MACHUB)
n3bupame coopa, KOUTo € Hal-01m3bK 10 0.

Ananmu3 Ha Obp3ogerictBuero: CopTupaHeTo uzpaszxoiBa Bpeme O (nlog n),
a 00XO0KJIaHETO HA MacHBa CJeJl TOBa — MaK TOJIKOBA, 3all[OTO TBOUYHOTO ThPCEHE

Ha y oTHeMa Bpeme O (log 7) 3a BCeKH OTJIEICH €JIEMEHT X U Ce U3BbPIIBA /1 IBTH —
10 BEJIHBXK 32 BCEKU €JIEMEHT X Ha JaJieHUs] MacuB. BpeMeTo Ha 1enusi alropurbm

e cOOpbT OT BpeMeHaTa Ha JiBata eramna, Toect O (n log n).



