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KakBo e MHOXeCTBEHO HacsieasaBaHe?

o I'Ipomsso,u,eH KJlaC C noBe4dye OT €ANH OCHOBEH KJlaC

) npOI/I3BO,£I,HVIHT Knac KOM6I/IHI/Ipa XapaKTEPUCTUKNTE N NOBEAEHNETO Ha
BCNYKNTE CN OCHOBHU KJlaCoBE
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KakBo e MHOXeCTBEHO HacsieasaBaHe?

o npOVIBBO,EI,EH KJlaC C noBe4dye OT €ANH OCHOBEH KJlaC

) npOI/IBBO,D,HVIHT Knac KOM6I/IHI/Ipa XapaKTEPUCTUKNTE N NOBEAEHNETO Ha
BCNYKNTE CN OCHOBHU KJlaCoBE

o Mpumep:
class Bot : public Player, public AI { ... };
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dusmnyecko npeacTaBsiHe

Bot

Player Al
name points algorithm ‘ threshold difficulty

'
J Al::Al

Player::Player
5 Player::setPoints 5 Bot::Bot Al::setThreshold
E‘ Player::print o Bot::print < Al::print
e Player::getName Bot::getDifficulty Al::getAlgorithm
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MU3HeH UUKBI Ha 0DEKT OT Mpou3BOAeH Kiac

3a obekTa ca 3agensi nameT (Ha CTeka WM B AMHAMUYHATA MaMeT)

N3BrKBa ce KOHCTPYKTOp, KOWTO

@ U3BMKBA KOHCTPYKTOP Ha OCHOBHWTE KJ1acoOBE B pefa Ha HacleasiBaHe
@ N3BMKBA KOHCTPYKTOPU Ha BCUYKN CbAbpXaHU 0bekTy

... (pabota c obekra)

HocTtura ce kpas Ha obnacTta Ha felicTBue Ha obekTa

N3BukBa ce fecTpyKTOp, KOWTO

o V3BMKBA JECTPYKTOPUTE HA BCUYKU CbAbPXKAHN 0DEKTU
@ V3BMKBA JECTPYKTOPa Ha BCUYKUM OCHOBHW KJ1acoBe B pef, obpaTeH Ha
pefa Ha HacnepsiBaHe

o [lameTtTa Ha obekTa ce ocBoboxaasa

Tpudon Tpudoros (OOMM 18/19) MHoxkecTBeHO HacnensiBaHe 24.04-7.05.2019 4/21



KOoHCTpyKTOpY 1 [eCTpyKTOpY

@ KoHCTpyKTOpUTE Ha NPOM3BOAHUS Klac TpsibBa 4a ykasBaT Kak ce
KOHCTPYUpaT BCsIKA €4Ha OT HacC/ledeHUTe 4acTu
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KOoHCTpyKTOpY 1 [eCTpyKTOpY

@ KoHCTpyKTOpUTE Ha NPOM3BOAHUS Klac TpsibBa 4a ykasBaT Kak ce
KOHCTPYUpaT BCsIKA €4Ha OT HacC/ledeHUTe 4acTu

@ AKO 3a HsKOWi OT OCHOBHMTE KJIACOBE HE € YKa3aH KOW KOHCTPYKTOp Aa
ce U3BMKa, TOraBa ce U3BMKa TO3W Mo nogpasbupaxe
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KOoHCTpyKTOpY 1 [eCTpyKTOpY

@ KoHCTpyKTOpUTE Ha NPOM3BOAHUS Klac TpsibBa 4a ykasBaT Kak ce
KOHCTPYUpaT BCsIKA €4Ha OT HacC/ledeHUTe 4acTu

@ Ako 3a HSIKOl OT OCHOBHWTE KJIAaCOBE HE € YKa3aH Kol KOHCTPYyKTOp Aa
Ce M3BMKa, TOraBa Ce M3BMKA TO3W Mo noapasbupaHe
o [pumep:

Bot::Bot(char const* _name, int _pts, char const* _algo,
double _threshold, int _difficulty)
Player(_name, _pts), AI(_algo, _threshold),
difficulty(_difficulty)
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KOoHCTpyKTOpY 1 [eCTpyKTOpY

@ KoHCTpyKTOpUTE Ha NPOM3BOAHUS Klac TpsibBa 4a ykasBaT Kak ce
KOHCTPYMpaT BCsiKa eA4Ha OT HaC/efeHNTe 4acTu

@ AKO 3a HsKOWi OT OCHOBHMTE KJIACOBE HE € YKa3aH KOW KOHCTPYKTOp Aa
ce U3BMKa, ToraBa ce U3BMKA TO3M MO nogpasbupane
o [pumep:
Bot::Bot(char const* _name, int _pts, char const* _algo,
double _threshold, int _difficulty)

Player(_name, _pts), AI(_algo, _threshold),
difficulty(_difficulty)

@ [lecTpyKTOpMTE Ha OCHOBHMTE KJAaCOBE CE BMKAT aBTOMATW4HO, be3 fa
NpaBuM KakBOTO 1 fa busio
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MpeaedvHnpann dyHkuUnn

MNpepedurnpannTe yHKUNM MOraT fa U3BUKAT CbOTBETHA PYHKLMS BbB
BCEKN eNH OT OCHOBHUTE KJ/1aCOBe.
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MpeaedvHnpann dyHkuUnn

MNpepedurnpannTe yHKUNM MOraT fa U3BUKAT CbOTBETHA PYHKLMS BbB
BCEKN eNH OT OCHOBHUTE KJ/1aCOBe.

Mpumep:

void Bot::print() const {
Player::print();

AT::print();
cout << "Huso Ha TpymEOCT: " << difficulty << endl;
}
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rOJ'IFIMaTa HETBOPKaA MNP MHOXXECTBEHO HacCneadaBaHe

o CncrTeMHO reHepmpaHuTe METOAM OT rosiimaTa YeTBOpKa NpaBAT TOBa,
KOeTo TpsibBa

o = = E DAl
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[onsmaTa HETBOPKaA MNP MHOXXECTBEHO HacCneadaBaHe

o CncrTeMHO reHepmpaHuTe METOAM OT rosiimaTa YeTBOpKa NpaBAT TOBa,
KOeTo TpsibBa

o KoHcTpykTop®sT no nogpasbupaHe Ha MPON3BOAHUS KJ1aC U3BMKBA
CbOTBETHUTE KOHCTPYKTOPU MO nogpa3bupaHe Ha OCHOBHUTE KAacoBe
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[onsmaTa HETBOPKaA MNP MHOXXECTBEHO HacCneadaBaHe

o CncrTeMHO reHepmpaHuTe METOAM OT rosiimaTa YeTBOpKa NpaBAT TOBa,
KOeTo TpsibBa

o KoHcTpykTop®sT no nogpasbupaHe Ha MPON3BOAHUS KJ1aC U3BMKBA
CbOTBETHUTE KOHCTPYKTOPU MO nogpa3bupaHe Ha OCHOBHUTE KAacoBe

@ KOHCTpYKTOpP®BT 33 KONMPaHE Ha NPON3BOAHUSA Kac U3BUKBA
CBOTBETHUTE KOHCTPYKTOPW 3a KOMUPAHE Ha OCHOBHUTE KJ1acoBe
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[onsmaTa HETBOPKa NP MHOXECTBEHO HacCeAABaHe

o CncrTeMHO reHepmpaHuTe METOAM OT rosiimaTa YeTBOpKa NpaBAT TOBa,
KOeTo TpsibBa

o KoHcTpykTop®sT no nogpasbupaHe Ha MPON3BOAHUS KJ1aC U3BMKBA
CbOTBETHUTE KOHCTPYKTOPU MO nogpa3bupaHe Ha OCHOBHUTE KAacoBe

@ KOHCTpYKTOpP®BT 33 KONMPaHE Ha NPON3BOAHUSA Kac U3BUKBA
CBOTBETHUTE KOHCTPYKTOPW 3a KOMUPAHE Ha OCHOBHUTE KJ1acoBe

(] Onepau,vaa 3a NPUCBOsABAHE Ha NPON3BOAHNA KNaC U3BUKBA
CbOTBETHUTE onepaunnm 3a NpNCBOABAHE HAa OCHOBHUTE K1laCOBE
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[onsmaTa HETBOPKa NP MHOXECTBEHO HacCeAABaHe

o CncrTeMHO reHepmpaHuTe METOAM OT rosiimaTa YeTBOpKa NpaBAT TOBa,
KOeTo TpsibBa

o KoHcTpykTop®sT no nogpasbupaHe Ha MPON3BOAHUS KJ1aC U3BMKBA
CbOTBETHUTE KOHCTPYKTOPU MO nogpa3bupaHe Ha OCHOBHUTE KAacoBe

@ KOHCTpYKTOpP®BT 33 KONMPaHE Ha NPON3BOAHUSA Kac U3BUKBA
CBOTBETHUTE KOHCTPYKTOPW 3a KOMUPAHE Ha OCHOBHUTE KJ1acoBe

(] Onepau,vaa 3a NPUCBOsABAHE Ha NPON3BOAHNA KNaC U3BUKBA
CbOTBETHUTE onepaunnm 3a NpNCBOABAHE HAa OCHOBHUTE K1laCOBE

@ BuHaru pegbT e cbwmAT KaToO peAa Ha HacnegsiBaHe
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[Mpobaemu npy MHOXECTBEHOTO Hac/iefsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)

o = = E DAl
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[MpobseMu Npy MHOXXECTBEHOTO Hac/eAsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)
@ HeepHozHauyHOCTU Npu 0BpPBLIEHNS KBM KOMMOHEHTN Ha KJac
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[MpobseMu Npy MHOXXECTBEHOTO Hac/eAsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)
@ HeepHozHauyHOCTU Npu 0BpPBLIEHNS KBM KOMMOHEHTN Ha KJac
@ KOS OT HAKOJIKOTO HacC/ieAEHN KOMMNOHEHTU Ce NMa npep,BVl,q?
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[MpobseMu Npy MHOXXECTBEHOTO Hac/eAsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)
@ HeepHozHauyHOCTU Npu 0BpPBLIEHNS KBM KOMMOHEHTN Ha KJac
@ KOS OT HAKOJIKOTO HacC/ieAEHN KOMMNOHEHTU Ce NMa npep,BVl,u,?

o [Mpumep:
bool Player: :operator>(Player const& p) const
{ return points > p.points; }
bool AI::operator>(AI const& ai) const
{ return threshold > ai.threshold; }
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[MpobseMu Npy MHOXXECTBEHOTO Hac/eAsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)
@ HeepHozHauyHOCTU Npu 0BpPBLIEHNS KBM KOMMOHEHTN Ha KJac
@ KOA OT HAKOJIKOTO HacneaeHM KOMMNOHEHTU CE€ NMa npep,BVl,u,?

o [Mpumep:

bool Player: :operator>(Player const& p) const

{ return points > p.points; }

bool AI::operator>(AI const& ai) const

{ return threshold > ai.threshold; }

Bot botl("Deep Thought", 20, "minimax", 3.8, 5),
bot2("HAL 9000", 40, "alpha-beta", 1.9, 15);
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[MpobseMu Npy MHOXXECTBEHOTO Hac/eAsBaHe

e YcnoxHsiBa ce iiepapxusita (CTaBa no-TpyAHa 3a noggbpxaHe)
@ HeepHozHauyHOCTU Npu 0BpPBLIEHNS KBM KOMMOHEHTN Ha KJac
@ KOA OT HAKOJIKOTO HacneaeHM KOMMNOHEHTU CE€ NMa npep,BVl,u,?

o [Mpumep:

bool Player: :operator>(Player const& p) const

{ return points > p.points; }

bool AI::operator>(AI const& ai) const

{ return threshold > ai.threshold; }

Bot botl("Deep Thought", 20, "minimax", 3.8, 5),
bot2("HAL 9000", 40, "alpha-beta", 1.9, 15);

if (botl > bot2) cout << botl << "e mo-mobbp";
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KocBeHo NOBTOPHO HacneasBaHe
Deadly Diamond of Death
=} = = = AP G4



CDVI3I/I‘-I€CKO Hpe,EI,CTaBFIHe Ha I,EWIE:)ME]HTEI
Boss

Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage

o = = E DAl
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Dusnyecko NpeacTaBAHE Ha AMAaMaHTaA

Boss
Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage
e

@ Bcsika komnoHeHTa Ha Player ce nosTaps
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Dusnyecko NpeacTaBAHE Ha AMAaMaHTaA

Boss
Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage
e

@ Bcsika komnoHeHTa Ha Player ce nosTaps

e Kos HacnegeHa komnoHeHTa e BbpHe (Player)boss?
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Dusnyecko NpeacTaBAHE Ha AMAaMaHTaA

Boss
Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage
e

@ Bcsika komnoHeHTa Ha Player ce nosTaps

e Kos HacnegeHa komnoHeHTa e BbpHe (Player)boss?

@ Ako Boss b, kakBo e BbpHe b.getName ()7
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Dusnyecko NpeacTaBAHE Ha AMAaMaHTaA

Boss
Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage
e

@ Bcsika komnoHeHTa Ha Player ce nosTaps

e Kos HacnegeHa komnoHeHTa e BbpHe (Player)boss?

@ Ako Boss b, kakBo e BbpHe b.getName ()7

e PaspsosiBane Ha nuyHocTTal
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Dusnyecko NpeacTaBAHE Ha AMAaMaHTaA

Boss
Bot Hero
Player Al Player
name | points |algorithm | threshold | difficulty = name points level = damage

e —

@ Bcsika komnoHeHTa Ha Player ce nosTaps

e Kos HacnegeHa komnoHeHTa e BbpHe (Player)boss?

@ Ako Boss b, kakBo e BbpHe b.getName ()7

e PaspsosiBane Ha nuyHocTTal

@ KakBO BCBLYHOCT UcKame aa ce nosny4n?
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MenaHoTo husnyecko npeacraBsHe

Boss
Player Hero Bot
Al
name points level algorithm threshold | difficulty damage

@ llckame ga paspelium HeeJHO3HAYHOCTTA KaTO NogAbpXame
eAVHCTBEHO KOMMe Ha obLMs Npa-OCHOBEH KJjac
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MenaHoTo husnyecko npeacraBsHe

Boss
Player Hero Bot
Al
name points level algorithm threshold | difficulty damage

@ llckame ga paspelium HeeJHO3HAYHOCTTA KaTO NogAbpXame
eAVHCTBEHO KOMMe Ha obLMs Npa-OCHOBEH KJjac

@ [lpobnem: HapywaBaMe CTpyKTypaTa Ha liepapxusTal
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MenaHoTo husnyecko npeacraBsHe

Boss
Player Hero Bot
Al
name points level algorithm threshold | difficulty damage

@ llckame ga paspelium HeeJHO3HAYHOCTTA KaTO NogAbpXame
eAVHCTBEHO KOMMe Ha obLMs Npa-OCHOBEH KJjac

@ [lpobnem: HapywaBaMe CTpyKTypaTa Ha liepapxusTal

@ Ako npeobpasyeame Boss fo Bot, HSMa ga MOXeM fa ro

npeobpasysame nocne go Player!
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[paBunHoTO Pr3MYECcKO NpeacTaBsiHe

Boss
Hero Bot Player
Al
level algorithm | threshold | difficulty damage
|
|

o CB'bp3aHO npeancTtaBsAHE Ha BeEpUraTa oT HaCJ'Iep,HI/ILI,VI!
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[paBunHoTO Pr3MYECcKO NpeacTaBsiHe

Boss
Hero Bot Player
Al
level algorithm | threshold | difficulty damage
|
|

o CB'bp3aHO npeancTtaBsAHE Ha BeEpUraTa oT HaCJ'Iep,HI/ILI,VI!

@ Player e cnogeneH ocHoBeH Knac 3a Hero u Bot
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[paBunHoTO Pr3MYECcKO NpeacTaBsiHe

Player

Boss
Hero Bot
Al
level algorithm | threshold | difficulty damage
|
|

o CB'bp3aHO npeancTtaBsAHE Ha BeEpUraTa oT HaCJ'Iep,HI/ILI,VI!

@ Player e cnogeneH ocHoBeH Knac 3a Hero u Bot

@ TakbB OCHOBEH KJac Hapn4amMme BUpPTYyaJieH
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BupTyanHu ocHoBHU knacoBe

@ class Hero

virtual public Player { ... }
class Bot

virtual public Player, public AI { ... }

o = = E DAl
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BupTtyanHo HacnepsBaHe

BupTyanHu ocHoBHU knacoBe

@ class Hero : virtual public Player { ... }
class Bot : virtual public Player, public AI { ... }

e Egun knac He moxe pa e BupTyaneH cam no cebe cu, Toli MOXe Aa
6bhe HacnefeH BUPTYanHo, T.e. fa € BUPTYyasieH OCHOBEH KJlac
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BupTtyanHo HacnepsBaHe

BupTyanHu ocHoBHU knacoBe

@ class Hero : virtual public Player { ... }
class Bot : virtual public Player, public AI { ... }

o Epun knac He Moxe ga e BupTyaneH cam no cebe cu, Toii MOXe fa
6bAe HacnefeH BUPTYasHO, T.€. a € BUPTYyasieH OCHOBEH KJac

@ Bcekn knac moxe ga bbae HacnefeH KakToO BUPTYanHO, Taka U
0BUKHOBEHO

Tpudon Tpudoros (OOMM 18/19) MHoxkecTBeHO HacnensiBaHe 24.04-7.05.2019 13/21



BupTtyanHo HacnepsBaHe

BupTyanHu ocHoBHU knacoBe

@ class Hero : virtual public Player { ... }
class Bot : virtual public Player, public AI { ... }

e Epgun knac He moxe aa e BupTyaneH cam no cebe cu, Toli MoXxe fa
6bae HacneneH BUPTYanHO, T.e. a € BUPTyaseH OCHOBEH KJ1ac

@ Bcekn knac moxe ga bbae HacnefeH KakToO BUPTYanHO, Taka U
0BUKHOBEHO

o TpaH3nTuBHOCT:
Ako knacwkT B BupTyanHo Hacnegsisa A n C HacneasiBa (HeBUPTYasiHO)
B, To C aBTOMaTU4HO BUPTYanHO Hacneasisa A
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BupTyanHo HacnepsiBaHe

BmpTyanHo KOCBEHO NMOBTOPHO HacJsiegsiBaHe

aka Escaping the Deadly Diamond of Death

Tpudbon Tpudonos (OOI 18/19)

MHoxxecTBeHo HacnepsisaHe




OcobeHocTn Ha BUPTYyasIHUTE KIacoBe

@ BupTtyanHocTTa Ha OCHOBHUTE KNaCOBe Ce Pa3npoCTpaHsiBa
aBTOMAaTUYHO MO epapxusTa

o = = E DAl
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BupTtyanHo HacnepsBaHe

OcobeHoCTU Ha BUPTyaNHUTE KNACOBE

o BupTyanHoctTa Ha OCHOBHUTE KNnacoBe ce pa3npoCcTpaHsiBa
aBTOMAaTUYHO MO epapxusTa

@ 3atoBa BCeku Knac, TpsibBa fa ce ‘rpukmn’ 3a BCUYKNTE CU BUPTYasHU
OCHOBHU KJ1acOBE, BMECTO Aa pa3yuTa 3a Ta3u rpuxa Ha cBouTe
OUPEKTHN pOAnTENn
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BupTtyanHo HacnepsBaHe

OcobeHoCTU Ha BUPTyaNHUTE KNACOBE

@ BupTyanHoctTa Ha OCHOBHUTE KNAcOBe Ce Pa3npoCTpaHsiBa
aBTOMATUYHO MO iepapxusita
@ 3atoBa BCeku Knac, TpsibBa fa ce ‘rpukmn’ 3a BCUYKNTE CU BUPTYasHU
OCHOBHU KJ1acOBE, BMECTO Aa pa3yuTa 3a Ta3u rpuxa Ha cBouTe
OUPEKTHN pOAnTENn
@ npu 0ObMKHOBEHOTO Hac/efsBaHe KNachkT TpsibBa ga genermpa camo Ha
ANPEKTHNTE CUN poaNTENN
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

@ Kosiko nbTu 1 Koii KOHCTPYKTOp Ha Player Lie ce u3Bmka?!
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

@ Kosiko nbTu 1 Koii KOHCTPYKTOp Ha Player Lie ce u3Bmka?!
@ eJUH NbT KOHCTPYKTOPBT No noapasbupane!
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

@ Kosiko nbTu 1 Koii KOHCTPYKTOp Ha Player Lie ce u3Bmka?!
@ eJUH NbT KOHCTPYKTOPBT No noapasbupane!

@ OTroBopHOCTTa 3a M3BMKBAHE Ha KOHCTPykTOpa Ha Player e Ha Boss
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

@ Kosiko nbTu 1 Koii KOHCTPYKTOp Ha Player Lie ce u3Bmka?!
@ eJUH NbT KOHCTPYKTOPBT No noapasbupane!

o OTroBopHOCTTa 33 M3BMKBAHE Ha KOHCTPyKTopa Ha Player e Ha Boss

@ [loHexe Boss(...) He N3BUKBa KOHCTPYKTOp Ha Player, ce n3BukBa
KOHCTPYKTOP®BT Mo nogpasbupaxe
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1lvl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

@ Kosiko nbTu 1 Koii KOHCTPYKTOp Ha Player Lie ce u3Bmka?!
@ eJUH NbT KOHCTPYKTOPBT No noapasbupane!

o OTroBopHOCTTa 33 M3BMKBAHE Ha KOHCTPyKTopa Ha Player e Ha Boss

@ [loHexe Boss(...) He N3BUKBa KOHCTPYKTOp Ha Player, ce n3BukBa
KOHCTPYKTOPBT Mo nogpasbupane

© KoMnunnatopbT nrHopupa W3BMKBAHMSATA Ha KOHCTPYKTOPUTE Ha
Player B KOHCTpykTOpUTE Ha Hero n Bot!
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero( NULL, 0, _1vl),
Bot(NULL, O, _algo, _threshold, _difficulty),
Player(_name, _pts) {}
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero( NULL, O, _1vl),
Bot (NULL, O, _algo, _threshold, _difficulty),
Player(_name, _pts) {}

o Ako knac MegaBoss HacnepasiBa Boss, TO KOHCTPYKTOPBT Ha
MegaBoss cblyo Tpsibea fa M3BMKBaA SIBHO KOHCTpyKTOpa Ha Player
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BupTtyanHo HacnepsBaHe

KOHCTpyKTOpY Ha BUPTYaslHM KNnacoBe

o Mpumep:

Boss(char const* _name, int _pts, int _1lvl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero( NULL, O, _1vl),
Bot (NULL, O, _algo, _threshold, _difficulty),
Player(_name, _pts) {}

@ Ako knac MegaBoss HacnefsiBa Boss, TO KOHCTPYKTOP®BT Ha
MegaBoss cblyo Tpsibea fa M3BMKBaA SIBHO KOHCTpyKTOpa Ha Player

@ KoHcTpykTOpuTE Ha BUPTYaNHN OCHOBHU KacOBE BUHArM Ce U3BUKBAT
nbpeu!
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

@ HeeHO3HAYHOCTTa € Ha KOHLENTYa/IHO HUBO, HE € AOCTAaTBYHO Aa
13nos3BaMe BMPTYasHO HacneAsiBaHe, 3a Aa s paspewmnm!
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

o HeeJJ,HO3Ha‘-IHOCTTa € Ha KOHLUENTyaJlHO HMBO, HE € AOCTAaTb4HO Aa
n3non3BamMme BUPTYasIHO HacnegsiBaHe, 3a Aa s paBPELLIVIM!

4 anI onepaunnTe, KONTO Ca O6LIJ,I/I 3a BCNYKWN KaCOBE OT |7|epava|;|Ta,
e ce noay4m noBTopeHme
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

o HeeJJ,HO3Ha‘-IHOCTTa € Ha KOHLUENTyaJlHO HMBO, HE € AOCTAaTb4HO Aa
n3non3BamMme BUPTYasIHO HacnegsiBaHe, 3a Aa s paBPELLIVIM!

4 anI onepaunnTe, KONTO Ca O6LIJ,I/I 3a BCNYKWN KaCOBE OT |7|epava|;|Ta,
e ce noay4m noBTopeHme

o [Mpumepu:
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

@ HeeHO3HAYHOCTTa € Ha KOHLENTYa/IHO HUBO, HE € AOCTAaTBYHO Aa
13nos3BaMe BMPTYasHO HacneAsiBaHe, 3a Aa s paspewmnm!
o [lpun onepauunTe, KOMTO Ca OB 33 BCUYKM KNACOBE OT epapxusTa,
e ce rnoJjly4m noBToOpeHne
o [Mpumepu:
e Boss::print we oTne4aTsBa egHa n cbuwa Player 4acT gBa nbTu
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

@ HeeHO3HAYHOCTTa € Ha KOHLENTYa/IHO HUBO, HE € AOCTAaTBYHO Aa
13nos3BaMe BMPTYasHO HacneAsiBaHe, 3a Aa s paspewmnm!
o [lpun onepauunTe, KOMTO Ca OB 33 BCUYKM KNACOBE OT epapxusTa,
e ce rnoJjly4m noBToOpeHne
o [Mpumepu:
e Boss::print we oTne4aTsBa egHa n cbuwa Player 4acT gBa nbTu
o Boss::read we BbBexga Player yacTTa gBa nbTu
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BupTtyanHo HacnepsBaHe

Hpyrn npobaemun Ha KOCBEHOTO MOBTOPHO Hac/ieasiBaHe

@ HeeHO3HAYHOCTTa € Ha KOHLENTYa/IHO HUBO, HE € AOCTAaTBYHO Aa
13nos3BaMe BMPTYasHO HacneAsiBaHe, 3a Aa s paspewmnm!
o [lpun onepauunTe, KOMTO Ca OB 33 BCUYKM KNACOBE OT epapxusTa,
e ce rnoJjly4m noBToOpeHne
o [Mpumepu:
e Boss::print we oTne4aTsBa egHa n cbuwa Player 4acT gBa nbTu

o Boss::read we BbBexga Player yacTTa gBa nbTu
e operator= we konupa Player 4acTtTa gBa nbTu
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BupTtyanHo HacnepsBaHe

136sireate Ha noBTOpeHUsTa

o CnepBame npumMepa Ha KOHCTPYKTOPUTE Ha BUPTYaJHW KJ1acoBe

@ Bceku knac ussnkea AONPEKTHO onepaunsaTa 3a BCUHKUTE CU
BUPTYalHN OCHOBHW KJlaCcoBe

@ Bcekn knac nma BapuaHT Ha onepaLusiTa, B KOWTO ce nponycka
N3BMKBAHETO Ha OMepauusTa 3a BUPTyasIHUTE OCHOBHU KJlacoBe
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BupTtyanHo HacnepsBaHe

136sireate Ha noBTOpeHUsiTa — NpuMep

printDirect nsBexaa CcOBCTBEHUTE YNEH-AAHHN N YNEH-JAHHUTE Ha
OBNKHOBEHNTE OCHOBHU KN1aCOBE:

void <knac>::printDirect(std::ostream& os) const {
<HeBUPTYyasleH-OCHOBEH-KkNac> : :printDirect (os) ;
<un3BeXAaHe-Ha-cobCTBEHMTe-YNeH-AaHHN >
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BupTtyanHo HacnepsBaHe

136sireate Ha noBTOpeHUsiTa — NpuMep

printDirect nsBexaa CcOBCTBEHUTE YNEH-AAHHN N YNEH-JAHHUTE Ha
O0BUKHOBEHWUTE OCHOBHW KNacoBe:

void <knac>::printDirect(std::ostream& os) const {
<HeBUPTYyasleH-OCHOBEH-KkNac> : :printDirect (os) ;
<un3BeXAaHe-Ha-cobCTBEHMTe-YNeH-AaHHN >

}

print msBexxaa BCcu4ko KaTo printDirect n B gonbsiHeHne n
YsleH-JaHHNTE HA BUPTYaJIHUTE OCHOBHUN KNaCOBe:

void <knac>::print(std::ostream& os) const {
<BUPTYaNleH-OCHOBEH-KNac> : :print (os) ;
printDirect(os);

}
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BupTyantn Tabanum n MHOXECTBEHO HacieasiBaHe

4 ﬂpm MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEQHO3HAYHOCTI:

o = = E DAl
Tpudbon Tpudonos (OOI 18/19) MHoxecTBeHO HacneasisaHe



BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

4 an/I MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEQHO3HAYHOCTI:

e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
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BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

@ [lpn MHOXeCTBeHO HacnefsiBaHe MoraT fJa ce noJsiydaT
HeeJHO3HAYHOCTU:
e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
© HEeHO3HAYHOCTTA Ce BUKAA OLUE MO BPeMe Ha Komnuiauusi!
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BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

L anI MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEQHO3HAYHOCTI:

e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
© HEeHO3HAYHOCTTA Ce BUKAA OLUE MO BPeMe Ha Komnuiauusi!

(] I'Ipvl MHOXXECTBEHO HacnefsiBaHe C€ Cb3A4aBa MO €4Ha BUPTYyaJiHa
Ta6n|/|u,a 3a BCEKN OCHOBEH Knac
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BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

(] I_IpVI MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEQHO3HAYHOCTI:

e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
@ HeeJIHO3HAYHOCTTA Ce BMXKAA OLUE MO BPeMe Ha KoMmnuiayms!

@ [pn MHOXeCTBEHO HacnefasiBaHe ce Cb3[aBa Mo eAHa BUPTYyasiHa
Tabnnua 3a BCEKM OCHOBEH KNac

@ BbB BCcekn 0bekT nma no €AVNH yKa3aTesl KbM BUPTYyaJiHa Ta6n|/|u,a 3a
BCEKN OCHOBEH KJacC
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BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

(] I_IpVI MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEOAHO3HA4YHOCTN!

e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
@ HeeJIHO3HAYHOCTTA Ce BMXKAA OLUE MO BPeMe Ha KoMmnuiayms!
o [lpy MHOXXECTBEHO HacnefsiBaHe ce Cb3haBa MO e€flHa BUpPTyasHa
Tabnnua 3a BCEKM OCHOBEH KNac
@ BbB Bcekn 0bekT vMa no eguH ykasatesn KbM BupTyanHa Tabauua 3a
BCEKU OCHOBEH Knac

o Ako numame n BUPTYaJZIHO HacnengsaBaHe, NpeaCcTaBAHETO CTaBa OLle
NO-CJIOXKHO
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BupTtyanHo HacnepsBaHe

BupTyanHu Tabnanum n MHOXeCTBEHO Hac/easiBaHe

(] I_IpVI MHO>XECTBEHO HacnensBaHe MOraT Aa Ce nonydar
HEEOAHO3HA4YHOCTN!

e ako Boss He gedmnupaie print (), KakBo Lielwe fa M3Befe TO3U Kog!
Boss b; Player* pp = &b; pp->print();
@ HeeJIHO3HAYHOCTTA Ce BMXKAA OLUE MO BPeMe Ha KoMmnuiayms!

@ [pn MHOXeCTBEHO HacnefasiBaHe ce Cb3[aBa Mo eAHa BUPTYyasiHa
Tabnnua 3a BCEKM OCHOBEH KNac

@ BbB BCcekn 0bekT nma no €AVNH yKa3aTesl KbM BUPTYyaJiHa Ta6n|/|u,a 3a
BCEKN OCHOBEH KJacC

o Ako numame n BUPTYaJZIHO HacnengsaBaHe, NpeaCcTaBAHETO CTaBa OLle
NO-CJIOXKHO

] 33 wacTtmne, B paMKNTE Ha TO3U KYpC HAMaA fa nUeM KOMMnMaaTop 3a
C++
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