JJOKTOpP TeXHUYeCKUX HaykK
XXapkoB Banepuun AnekceeBuv

Cnpasounuk Kapkosa
no

IMIPOEKTUPOBAHUIO 1 IPOrPaAaMMHUPOBAHUIO
HCKYCCTBEHHOT'O MHTEIJIEKTA

Tom 6:

IIporpamMmupoBaHue Ha Visual Basic
HCKYCCTBEHHOIO HHTEJVIEKTA.
IIpoaoJskeHnue 2




Banepun Kapkos

CnpaBounuk 7KapkoBa
10 MPOEKTUPOBAHMNIO
U NPOrpaMMHP OBAHUIO
HCKYCCTBEHHOI'0 HHTEJLJIEKTA.
Tom 6: IIporpamMmupoBanue Ha
Visual Basic HCKYCCTBEHHOr0
uHrTeJeKkTa. Illpogoaskenue 2

«ABTOp»
2023



Kapkos B. A.

CrnipaBouynuk JKapkoBa 1o MpOeKTUPOBAHUIO U TTPOrPAMMHUPOBAHUIO
MCKYCCTBEHHOI0 uHTe/ieKTa. Tom 6: [IporpammupoBaHue Ha
Visual Basic uckyccrBeHHoro nnresuiekta. [Iponomkenue 2 /

B. A. KapkoB — «ABTop», 2023

B cepun kaur “CripaBoynuk KapkoBa 1o mpOeKTUPOBAHUIO U MPOTPAMMUPOBAHUIO
MCKYCCTBEHHOTO MHTEJIJIeKTa” B HECKOJIBKUX TOMax cOOpaHo Jiyuriiee
IIPOrpaMMHUPOBAHKE UCKYCCTBEHHOTO MHTEIUieKkTa (M) B ABYX- 1 TpEXMEPHBIX
Urpax u NpuioKeHUsX, pa3padOTaHHBIX KaK aBTOPOM, TaK U B3SITHIE U3
WuTepHeTa 3a MHOTHE TOIBI U JopaboTaHHble aBTopoM. [IporpammupoBanue
NN na Visual Basic nanmcano B X VIII yactsx, Kotopble pa3jiefieHbl Ha TpU
Toma 4, 5 u 6. B nannom Tome 6 nipuseneHsl yactu [X-XVIII. Metonomnorus
POrpaMMHUPOBAHMS UCKYCCTBEHHOTO MHTEJIJIEKTa: B UTpax Mo cOOpKe u
BBIOMBAHUIO (DUTYP OJUHAKOBOTO 1[BETA UJI TEOMETPUH, B POJIEBBIX CIOKETHBIX
Urpax, B Urpax ¢ BO3IyIIHBIMU OOSIMU PaKeTaMH C y4aCTUEM CaMOJIETOB U
BEPTOJIETOB, B CIIOPTUBHBIX UTPaX, B UTPax B KOCTH, B UT'PAX C JICTAIOIINMU
00BEKTaMU, YHUUTOKAOIIMMHUCS TIOCTIE CTOJIKHOBEHU S, B MaTeMaTHUUECKUX
Urpax, B TpEXMEPHBIX UTpax Mo YIPaBJIECHUIO aBTOMOOWIIEM MPH €37I€ T10

Jopore ¢ npenAarcTBusAMA. KHUrM npeqHa3HaueHsl 115 KeJIAIUX U3YYUTh
nporpammupoBanrie UM B urpax u npuioxeHusix Ha 6aze VB u 1pyrux si3bIKoB.
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BBenenne

ITO NEPBBIM U €JUHCTBEHHBIM B Mupe “CrnpaBouHMK KapkoBa IO IPOEKTUPOBAHUIO U ITPO-
IPaMMUPOBAHUIO UCKYCCTBEHHOIO MHTEJUIEKTa” U3 HECKOJIIBKMX TOMOB MO METOJ0JIONMHU pa3padOTKU
MCKYCCTBEHHOI'O MHTEJUIEKTA B JABYXMEPHBIX U TPEXMEPHBIX UIPaX U MPUJIOKEHHUAX CO 3BYKOBBIM
COMPOBOK/IEHUEM JJ1s1 HACTOJIbHBIX KOMITBIOTEPOB, HOYTOYKOB, IJIAHILIETOB U CMapT(POHOB HA OCHOBE
MIONYJISIPHOTO, COBEPILEHHOI0 M MEPCHEKTUBHOIO S3bIKA MPOrPaMMMPOBAHUS BBICOKOTO YPOBHS
Visual Basic camoii MoIITHO# B MHpe B 0071aCTH IPOrpaMMu poBaHust Kopropauuu Microsoft (CILA).

NckyccrBennsiil uHTeuiekT (W) — 3170 MHTEIUIeKTyalbHasi KOMIbIOTEpHAs porpaMma, cro-
coOHasi pa3yMHO BBINOJIHATH (DYHKIIMU, 33a41 U JEHCTBUSI, OOBIYHO XapaKTepHblE ISl Pa3yMHBIX
CYILIECTB M CBOMCTBEHHBIE UeJIOBeUeCKOMY MHTesUIeKTy. M B urpe uiam npuiokeHuu, HalpuMep, B
urpe mexy Komnsiorepom 1 YenoBekoM, yMeeT He TOJIbKO MPOUTPbIBaTh, HO U BBIUTPHIBATh Y XOPO-
iero Mrpoka-yesnoBeka ¢ BU3yalu3alyeil pe3y/ibTaToB BHIMIPhILIA. XOPOIIO U3BECTHO, UTO KOMITBIO-
Tep ¢ IM oObIrpeiBaeT B maxmarsl Jiioooro rpocemericrepa. Kommbiorep ¢ MU Takske jerko oObIrphl-
BaeT MHOTMX XOPOIIUX UIPOKOB B KapTel. Eciu nmporpamma B Buge MM pasmelieHa, Harpumep, B
poboTe WM APYTrOM YCTPOWCTBE, TO Mocie Toro, kKak MW pemmn 3agannyio emy 3anauy, U Beiraér
KOMaH]ly Ha BBITMIOJIHEHHE YCTPONCTBOM oOIpenei€HHoro aeictBus. Ilpu nporpammupoBanun NN
Ba)XHO MPaBUJIBHO M0100path cpeny pa3padoTku MU u sI3bIK MporpaMMUpOBaHUSI.

Cpena paspabotku (uHave, rargopma, cryausi) Visual Studio (unmm kopotko VS) as Bu3y-
JIBHOTO 00BbEKTHO-OPUEHTUPOBAHHOIO MTPOEKTUPOBAHUS MPUIIOKEHUI 1AET YHUKAJIBbHYIO BO3MOX-
HOCTb OBICTPO pa3padaThiBaTh BBHICOKOTEXHOJIOTMUHbIE M HAYKOEMKHE MPOTrPAMMHbBIE MPOAYKTHI C
ucronb3oBanueM MU, a Takke KOMIBIOTEPHBIE UTPHI C ABYXMEPHOH U TPEXMEPHOI IpachuKOM Tak:xe
¢ ucnons3opanveM MM. BaxxHO OTMETHTB, 4TO Ha OCHOBE VS MBI IPOrPaMMHUPYEM HE 3aKPBITHIE
“y€pHble MK, KaK 9TO AENAI0T Ipyrue N3BECTHbIE KOMIBIOTEPHBIE (DUPMBI, @ MBI CO3JaEM OTKPbI-
ThIE JIDOOMY I10JIb30BaTeNIO (AJ151 IOCTOSIHHOTO JOMOJIHEHUS U COBEPILIEHCTBOBAHMS) IPOTrPaMMBbl Ha
0a3e caMbIX MOIIIHBIX B MUPE aJITOPUTMUUYECKUX S3BIKOB BBICOKOTO ypoBHs Visual C#, Visual Basic
u Visual C++. B 1aHHOM 4pe3BbIlUaiiHO HACKIIEHHOM TOME (3aMEHSIOIIMM HECKOJIBKO APYTUX KHUT )
MBI TIOCJIEOBATEIBHO U BCECTOPOHHE, WISl OT MPOCTOTO K CIOKHOMY, U3J1araeM METOHOJIOTHIO MTPOo-
rpammupoBanus MW B urpax v NpuioKeHHsIX C MCIIOIb30BaHUN JBYXMEPHBIX U TPEXMEPHBIX H300-
PpaKeHUI.

Harmia ocHOBHas1 11e1b — IaTh YMTATENIO TY MH(OPMAIIHIO, KOTOPYIO OH OOJIbIIe HUTE He HalIET.
[MTosatomy MBI He OyaeM qyOnrpoBaTh M3BECTHBIE KHUTH T10 sI3bIKY TporpammupoBanus Visual Basic
U JaBaTh NOAPOOHBIE OOBSICHEHHS MO Teopuu si3bika VB. Eciit y unrtartesnss BOSHUKHYTh BOIPOCH,
OH JIETKO OTBIIIET KHUTY IO JAHHOMY SI3bIKY (HEKOTOpBIE MOJIE3HBIE MO JaHHOW TEeMaTUKe KHUTU U
XKypHaubl ¢ caiita ZharkovPress.ru npuBeieHbl B HallleM CITUCKE JIUTEPATypbl) M TaM HalIET OTBET,
TaK Kak TEPMHHOJIOTHS M0 BCEM TeMaTHKaM y Hac oOmias. Mbl OyzieM JaBaTh JIMIIb KpaTKHe Tosic-
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HEHUs B BUJe KOMMEHTapHeB B MPOrpaMMax, YTOObl HAUMHAIOIIUH MOI30BaTe b TIOCTETIEHHO OCBa-
uBaJ1 6A30BbIe TUCHUILTUHBI TporpammupoBanus MU Ha si3pike VB, 10 BOZMOKHOCTH HE HCTIONb3YS
Apyrye KHUTH; OMBITHOMY TOJIb30BATENIO Takke OyIyT MOJIE3HBl ITU MOSCHEHHMS, TIOCKOJIbKY KHUTH
no pazpadotke MM Ha ocHOBe HOBBIX BepcHii si3bika Visual Basic B Mupe emé He u3nansl. K gocto-
MHCTBaM Halllell KHUTY, PACCYMTAHHON Ha IIMPOKUI KPYT HOBUYKOB U ONBITHBIX CHELIMAIMCTOB, Mbl
OTHOCHM MPaKTHUECKYIO HAMIPABJIEHHOCTb, TPOCTOTY U3JIOKeHHs (0€3 OMUCAHUS CIIOKHBIX TEOPH,
HO J]aBasi CCBUIKM Ha KHWTH, B KOTOPBIX 3TH CJIOXHBIE TEOPUU MOXHO M3YUUTb), HAJIMUHME TTOAPOO-
HBIX METOJMK U MOIIarOBbIX MHCTPYKIIMI, OOJIBIIIOE KOIMYECTBO MPUMEPOB M WLTIOCTparuii. Tenepb
YHUTATEsSIM MOKET He TIOTPe0OBaThCS U3ydaTh CJIOKHbIE TEOPETHUECKIE KHUTH, TOCEIaTh JTUTEIb-
HBIE W JIOPOTOCTOSIIIINE YUeOHBIE KYPCHl U MOKYIaTh MHOTO OTAETbHBIX KHUT. ABTOp 3TO clenan 3a
HUX. Ynraremo HeoOXOOMMO JIMIIb OTKPHITh JAHHYI0O KHUTY B MHTEpPECYIOIEM ero pasziene (Majo
KTO OyleT M3ydaThb KHUTY OT KOPKH JJO KOPKH, XOTSI 3TO U XKeJIaTeJIbHO) U TI0 aHAJIOTUH C Pa3/esioM
(1Mo NpuHLIMITY: AieJ1aid, KaK 51) CaMOCTOSTENIbHO IporpammupoBars M B MpakTHYECKOM NPUIIOKEHUU
i urpe Ha ocHose VS. U umeHHo nipu npoekTrpoBanuu I B cBOEM KOHKpPETHOM U Ipodeccro-
HaJIbHO UHTEPECHOM IPWJIOKEHUU WX UTpe (a HE OTBJICYEHHBIX IPUMEPOB B IPYTMX KHUTAX) YUTA-
TeJIb Oy/IeT U3yuarh OA30BbIE AMCHIUIUIMHBI N0 JaHHOM TeMaTuke. CoznaBast UM B CBOEM NpHIIOKEHUH
WIX UTPe TI0 METO/IMKE ITaHHOM U JPYTUX HAIIMX KHUT U KYPHAJIOB U3 CIIMCKA JIUTEPATYPhI U C CaliTa
ZharkovPress.ru (a takxke ucnons3ys crpaBky Help u3 Visual Studio, kak npaBuiio, 3aMeHsIonIe
BCE YUEOHHUKH 110 BCEM sI3bIKaM), UUTATENIb CMOXKET B OJMHOYKY paboTaTh 32 KOHCTPYKTOpA, TEXHO-
Jiora, MaTeMaThKa W MPOrpaMMHCTa OJHOBPEMEHHO (TIpH pa3paboTKe MPAKTHUECKUX MPUIIOKEHUI )
WIN 3a CLEHApUCTa, pexucceépa, orneparopa, JU3aiiHepa, XyI0KHUKA, MYy3bIKAJIBHOTO pElakToOpa U
MPOrpaMMHUCTa OJHOBPEMEHHO (ITpU pa3pabOTKe UTP) U CIKOHOMUTH HeJleNIi YIOpHOTo Tpyna. Eciu
B HAYaJIbHBIX IJIABaX CEPUM KHWUT MHCTPYKIMU MO pazpadoTtke VI B urpax u npuiiokeHusix Ha Oase
VS noapoOHbI (B MHTEpecax HOBUYKOB), TO MHCTPYKIIMU B KaXKIOW TOCIIEIYIONIEH T1aBe MbI JaéM
BCE KOpOYe U KOpoue, YTOOBI HE TIOBTOPSITHCS U SKOHOMHUThH MECTO B KHUTE.

ITpuBonum kparkoe copepxkanue Bcex X VIII uacreit u3 Tpéx TomoB 4, 5 u 6 1o porpamMmu-
posanuio N1 Ha Visual Basic. Beenenue. Yacts 1. Kparkue ocnossl Visual Basic. I'maBa 1. OcHos-
HbIe orpesiesieHrst KHUTu. [aBa 2. Metoauka pa3paOoTKy MPUIIOKEHHIH /17151 BHIOTHEHU ST PACUETOB
¢ apdexramu anumanuu. [aBa 3. Metonuka pa3paOOTKU MPUIOKEHUN HA HECKOJIBKUX (hopMax U
niepeayr JaHHBIX ¢ OqHOM (hopmbl Ha apyryio. Yacts II. YueOHas metononorusi mporpaMMHUpoOBa-
HUS UTP U TIPUJIOKEHHH C TIOABMKHBIMU OObeKTamMu. [71aBa 4. MeTonuka aHUMaIy 1 yIpaBJieHUs]
MOJIBMKHBIMU OOBbeKTamMu. [11aBa 5. MeTtoauka oOHapyXeHUs CTOJKHOBEHUH, TPOrpaMMHUPOBAHUS
YHUUTOXEHHUH JIETAIONMX OOBEKTOB M MOACYETa 0YKOB. [71aBa 6. MeTooorusi BOCIpOU3Be/IeH s
3BYKOBBIX (paitioB. [1aBa 7. Metoauka nporpaMMUpOBaHUS KU3HEW, YPOBHEN CIIOKHOCTU U BHIBOZA
Jydinero pe3yabrara. [1aBa 8. Meroauka ynydmenus rpadguku u noo0asnenus ¢oHa skpana. [J1aBa
9. Metonuka nporpaMMHUPOBAHHUSI UTPHI C JIETAIOIMMUA 00BbEKTaMU Ha OCHOBe cripaiitoB. [maBa 10.
Urpa c neraommmn 00beKTaMy Ha OCHOBE CIIPAKTOB, ABYX (POPM M BOBMOKHOCTH ITPUOCTAHOBKH U
MOBTOPHOTO 3arrycka Urpsl. [maBa 11. Urpa ¢ u3meHsieMoii TpaeKTopurei JeTalomx o0beKToB. YacTh
[I1. MeTononorust mporpaMMHUpPOBaHUsI UCKYCCTBEHHOTO MHTEJUIEKTa B KApTOYHBIX Urpax. [maBa 12.
Meroauka porpaMMHpOBaHUs1 UCKYCCTBEHHOI'O MHTEJUIEKTa B KAPTOUHBIX UTPax HA IIPUMEPE UTPbl
B nokep. Yacte IV. Meroposnorus nporpaMMupOBaHus UCKYCCTBEHHOIO MHTEJUIEKTA B UIpax IO
cOopke KapThHH U3 e€ yacteid. [71aBa 13. Metoauka mporpaMMUpPOBaHUST HCKYCCTBEHHOTO UHTEI-
JIeKTa B Urpe Mo cOOpKe pa3pe3aHHON KapTHHBI 3aMEHOW MeCTaMy €€ MacIITaOUpyeMbIX YacTeil.
Yacte V. Metononorusi mporpaMMUpPOBaHUsI UCKYCCTBEHHOTO MHTEJ/UIEKTa B UTpax TUIA 3MEWKH,
KOTOpas noejiaer Kycku nuuu. ImaBa 14. Mertoguka nporpaMMHpOBaHUsl UCKYCCTBEHHOTO MHTEJI-
JIEKTa B UTPe TUIIA 3MENKH, KOTOpasi Oe1aeT KYCKH IUILM U 3a CUET ITOrO YBEJIMUMBAETCA M0 JJIMHE,
Ha ocHoBe ofHoro paina. ['maBa 15. Meronuka nmporpaMMUpPOBaHUSI UCKYCCTBEHHOTO MHTEIJIEKTA
B UIpe TUIA 3MEIKHU, KOTopasi MoeJaeT KyCKU MU U 32 CYET ITOrO YBEJIMYUBAETCS N0 JUIMHE, Ha
ocHoBe 4YeThIpéx aitsioB. Yacts VI. MeTtononorus mporpaMMupoBaHUs UCKYCCTBEHHOT'O MHTEJLIEKTa

6



B. A. Japkos. «CnpaBounuk KapkoBa 1o IpOEKTHPOBAHUIO U TTPOTPAMMUPOBAHUIO0 UCKYCCTBEHHOTO MHTEJUIEKTa. Tom 6:
[TporpammvupoBanue Ha Visual Basic uckycctBenHoro naTtenekra. [Ipogomkenue 2»

B urpax tuna “Terpuc” mo cOopke CIUIONTHBIX TIOJIOC U3 pasHooOpasHbiX uryp. [aBa 16. Metonuka
MIPOrPaMMHPOBAHUS UICKYCCTBEHHOTO MHTEJUIEKTA B UTPe MO COOPKE CIUIONIHBIX MPSMBIX MOJIOC U3
cropoH ¢uryp 12 tunos. I'nasa 17. Mertoauka nporpaMmMipoBaHus UICKYCCTBEHHOTO MHTEJUIEKTA B
Urpe 1o cOOpKe CIUIONIHBIX MPSAMBIX MOJIOC U3 CTOPOH (hUTYp 7 TUIIOB ¢ (hOpMaMu AJ1s UMEHHU UT'POKa,
pe3yspTaToB U cripaBkoi 1o urpe. Yacts VII. Metononorusi nporpaMMupoBaHUsi KCKYCCTBEHHOTO
uHTesUIeKTa B urpax B “Kpecruku-Honukn” ajis rpoka ¢ Kommneiorepom u 18yx Mrpokos. ['aBa 18.
Mertonuka nmporpaMMupOBaHUs UCKYCCTBEHHOIO MHTEJJIEKTa B urpe B “Kpectuku-nHonmuku”. YacTb
VIII. MeTononorus nporpaMMHUpOBaHUs UICKYCCTBEHHOIO MHTEIJIEKTa B urpax tuna “Ilosne uynec” no
yraJpIBaHMIoO cyioBa Mo OykBaMm. [1aBa 19. Mertonyka mporpaMMUpOBaHUS UCKYCCTBEHHOTO UHTEJI-
JIeKTa B UTpe TIO yraJpIBaHUIO CJIOBa MO OyKBaM MpW 33JJaHHOM KOJMYecTBe MOmbITOK. Yacth IX.
Mertononorusi IporpaMMHUPOBAHUST KICKYCCTBEHHOTO MHTEJIEKTA B UTpax Mo cOOpKE W BHIOWBAHMIO
(uryp onunHakoBoro 1pera wiu reomerpun. [1aBa 20. Meronuka nmporpaMMUpOBaHUsl UCKYCCTBEH-
HOT'O MHTEJUIEKTa B UTpe MO BHIOMBAHUIO (PUTYp OAMHAKOBOTO IBeTa. [aBa 21. MeTtonuka mporpam-
MHUPOBaHHS KCKYCCTBEHHOTO MHTEJUIEKTa B UTpe TI0 cOOpKe NPsAMBIX U3 S 1 Oosee 0OBEKTOB OJ1HA-
KoBoro 1sera. Yacrs X. Merogonorus nporpaMMHApPOBAHUS UCKYCCTBEHHOTO MHTEJUIEKTA B POJIEBBIX
ClokeTHBIX urpax. [1aBa 22. Metonuka nporpaMMupoBaHHs KICKYCCTBEHHOTO MHTEJIEKTA B CIOXKET-
HBIX UI'pax Ha IpUMepe ClokeTa O newmepHslx Joaax Agame u Ese. Yacts XI. Meronosnorus mnpo-
rpaMMHUPOBAHUsI KICKYCCTBEHHOTO MHTEJIEKTA B UTPaX C BO3AYIIHBIMU OOSIMH PAKETAMH C YIaCTHEM
caMosIEToB M BeprosiéToB.IaBa 23. Meroauka nporpaMMUpOBaHKs UCKYCCTBEHHOTO MHTEJUIEKTa B
Urpe BO3IYIIHOrO 00s1 pakeTaMy BEpPTOJIETA C CAMOJIETAMH U BEPTOJIETAMH Pa3IMUHbIX THIOB. YacTh
XII. Metononorus nporpaMmMUpOBaHusl UCKYCCTBEHHOIO MHTEJUIEKTA B CIIOPTUBHBIX Urpax. [JaBa
24. Metoauka nporpaMMHUpPOBaHKs UCKYCCTBEHHOTO MHTEIJIEKTA B UIPe B TEHHUC HAa OCHOBE 3J1e-
MEHTOB YIIPaBJICHUs C YHUUTOXKEHHEM uX 1ocie yaapa msadoM. Yacres XIII. Meronosorus nporpam-
MHUPOBaHMS UCKYCCTBEHHOIO MHTEJUIEKTa B Urpax B KocTu. [aBa 25. MeTtonuka nporpammmupoBa-
HUS ICKYCCTBEHHOTO MHTEJJIEKTA B UTPE B KOCTU Ha MpUMepe Urphl ¢ AByMs Kyonkamu. Yacts XIV.
MeTtononorusi porpaMMHPOBAHUSI UCKYCCTBEHHOT'O MHTEJUIEKTA B UTPax C JICTAIOIIMMU OObEKTaMH,
YHUUTOXAIOIMMUCS Tocsie cTONKHOBeHMs. [1aBa 26. Meroarka nporpaMMypoBaHKsl UCKYCCTBEH-
HOTO MHTEJJIGKTa B UrPe C TeHEPUPOBAHHEM JIETAIOIMIUX OOBEKTOB, OTCKAKMBAIOIIMX OT I'PAHUI] U
YHUYTOKAIOIIUXCS MOCJE CTOIKHOBEHUS ApYyT ¢ ApyroM. Yacts XV. Metonosorus nporpaMMUpoBa-
HUSI UICKYCCTBEHHOTO MHTEJIJIEKTa B MaTeMaTuiyeckux urpax. [71asa 27. Meronuka rporpaMMupoBa-
HU$1 UICKYCCTBEHHOI'O MHTEJUIEKTa B Urpe Ha apudmerndeckue neiictus. Yacte XVI. Metononorus
MPOrPaMMHPOBAHUSI UCKYCCTBEHHOTO MHTEJJIEKTA B TPEXMEPHBIX UIPax IO yIPaBICHUIO aBTOMOOH-
JIeM TIpU e3[i€ 10 JJopore ¢ npensaTcTBUusAMU. [1aBa 28. Meroauka nporpaMMUpOBaHU s UCKYCCTBEH-
HOT'O MHTEJIJIEKTA B UTPE T0 yIpaBieHuio aBTomoomieM. [nasa 29. Cozganue AByX MPOEKTOB UTPHI.
I'maBa 30. 3amyck urpsl. Yacts X VII. [IpoekTupoBaHre BCIOMOTaTeIbHbIX OOBEKTOB /7Sl UTP U TIPH-
JIOKEHUH C UCKYCCTBEHHBIM MHTeJUIeKTOM. [1aBa 31. MeTtonuka npoekTupoBaHusi HU(PPOBBIX YaCOB.
Yacte XVIII. Pa3géprriBanue, MyOnuKaiys U pacrpocTpaHeHUe pa3paOOTaHHOW UTPbl UM MTPUJIO-
KEHMS C UCKYCCTBEHHBIM MHTeJUIeKTOM. [1aBa 32. MeTtonuka pacripocTpaHeHUs1 Urpbl WM [PUIIO-
keHus. 3akmodeHue. CIUCcOK JIMTEPaTyphl.

[Tpusonum kpatkoe conepxanue VIII-XVIII yacreir janHOoro toma 6 mo nmporpaMMHpoBa-
Huio UM Ha Visual Basic. Beenenue. Yacts [X. Metoponorusi mporpaMMupoBaHus UICKYCCTBEHHOTO
MHTEJUIEKTa B Urpax Mo cOOpKe M BBHIOMBAHMIO (DUTYP OJMHAKOBOTO IIBE€Ta WM reomeTpu. IaBa
20. Metonyka mporpaMMHpPOBaHUSI UICKYCCTBEHHOTO MHTEJUIEKTA B UTPE TI0 BRIOWBAHUIO (PUTYP OIH-
HakoBoro 1peta. [1aBa 21. Meroauka nporpaMMupoBaHUsI UICKYCCTBEHHOT'O UHTEJIIEKTA B UTPe TIO
cOopKe MpAMBIX 13 5 1 0ojiee 0O BEKTOB OMUHAKOBOTO 11BeTa. YacTh X. MeTomoorus mporpaMMHupo-
BaHM$ MCKYCCTBEHHOI'O MHTEJUIEKTA B POJIEBBIX CIOKETHBIX Urpax. [aBa 22. Metoauka nporpammu-
POBaHUS UCKYCCTBEHHOI'O MHTEJUIEKTA B CIOKETHBIX UI'PAX HA IPUMEPE CIOKETa O MEIIEPHBIX JIOAAX
Apname n Ege. Yacts XI. Mertoposorust mporpaMMHApOBAaHUS UCKYCCTBEHHOT'O MHTEJJIEKTA B UT'PAX C
BO3/1yLIHBIMU OOSIMH paKETaMU C y4acTHEeM CaMOJIETOB M BepTosEToB. [71aBa 23. Metoarka mporpam-
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MU POBaHUS UICKYCCTBEHHOT'O MHTEJIJIEKTA B UTPE BO3AYIITHOTO OO0s1 paKeTaMy BEPTOJIETA C CAMOJIETAMHU
1 BepTosi€Tamu pa3innuHbix TMHOB. Yacte XII. Mertonosnorus nporpaMMUpPOBaHKs UCKYCCTBEHHOTO
MHTEJUIEKTA B CIIOPTUBHBIX Urpax. [1aBa 24. Mertoarka nporpaMMUpOBaHuU sl UICKYCCTBEHHOIO UHTEJI-
JIEKTa B UT'Pe B TEHHUC Ha OCHOBE JIEMEHTOB YIIPABJIEHUS C YHUUTOKEHUEM UX TOCJIE yAapa MSIUOM.
Yacrp XIII. MeToposorus nporpaMmMupoBaHusl UICKYCCTBEHHOI'O MHTEJIJIEKTA B UT'Pax B KOCTU. [1aBa
25. Metoarka nporpaMMHpPOBaHUsl UICKYCCTBEHHOTO MHTEJUIEKTa B UTPE B KOCTH Ha MPUMEPE UTPbl
¢ nByms Kyonkamu. Yacts XIV. Metononorusi mporpaMMHpOBaHuUsI UCKYCCTBEHHOTO MHTEJUIEKTa B
Urpax C JeTAIIMMU 00bEKTAMHU, YHUUTOKAIOIIUMHUCS TOCNIe CTOMKHOBeHMs. [ maBa 26. Meroauka
MIPOrPaMMHPOBAHUST KICKYCCTBEHHOTO MHTEJJIEKTa B UTPE C TeHEPUPOBAHKEM JIETAIOIIUX OOBEKTOB,
OTCKAKMBAIOUIMX OT TPAHUIl M YHUUTOXKAIOIIUXCSA MOCIE CTOIKHOBEHUS JIpyr ¢ apyroM. Yacte XV.
Meropnosnorust NporpaMMUpPOBaHUsI UCKYCCTBEHHOTO MHTEJUIEKTa B MaTeMaTUYecKux urpax. [JaBa
27. Metoauka MporpaMMUPOBAHUST UCKYCCTBEHHOTO MHTEJUIEKTA B UTpe Ha apudMeTuyecKkue Ieu-
creus. Yacts XVI. Metononorus nporpaMMUpPOBAHNS UCKYCCTBEHHOIO MHTEJUIEKTA B TPEXMEPHBIX
Urpax Mo YIpaBJIeHUI0 aBTOMOOWIIEM TIpH e371e TI0 Jopore ¢ npensarctBusamy. [aBa 28. Meroauka
MPOrPaMMHPOBAHUSI UCKYCCTBEHHOTO MHTEJUIEKTA B UTPE IO yIpaBJIeHuIo aBTomoomiem. [asa 29.
Coznanue nByx npoektoB urpsl. [1aBa 30. 3amyck urpsl. Yacts X VII. IlpoekTupoBanue Bciomora-
TEJIbHBIX OOBEKTOB ISl UTP M NPWIOKEHUN C UCKYCCTBEHHBIM MHTEIIeKTOM. [maBa 31. Meroauka
npoekTrupoBanus ¢ poBbix yacoB. Yacts X VIIIL. Pa3BéprriBanue, myOamMKaius U pacpocTpaHeHUe
pa3pabOTaHHON UI'PBI UJIHM TIPUJIOKEHHSI C UCKYCCTBEHHBIM MHTEJUIeKTOM. [ 1aBa 32. Meroauka pac-
MIPOCTPaHEHU s UTPbl WK PUJIoKeHUs. 3akmoueHre. CIMcoK JIuTeparyphl.

MHorue npuIoKeHUsl U UTPbl B KHUTE OCHOBAHBI HAa TPOrpaMMax, WM pa3paboTaHHBIX KOp-
noparmert Microsoft, uiau onmyOIMKOBaHHBIX Ha caiiTe koprioparmu Microsof. [Toatomy 3t mpo-
IpaMMBI SIBJISIIOTCSI OY€Hb MOIIHBIMH ¥ MOTYT OBITh UCIIOJIb30BAaHBI HE TOJIBKO MpH pazpadotke U B
CaMBIX pa3HOOOPa3HbIX UTPAX, HO U HA TIPAKTHKE s pa3pabOTKU pa3iIuiHbIX MpHIoKeHui. CTpyk-
Typa KHUTH MPOIyMaHa TaKUM 00pa30M, YTOOBI YUTATEIM MOIIM CO3/1aBaTh HA MPO(eCCHOHATLHOM
YPOBHE (110 METOJOJIOTHSAM U IpOrpaMMaM M3 JTaHHOW U MpeplAyIUX HAIlMX KHUT U KypHAJOB
c caiita ZharkovPress.ru) cBou NpuIOkKeH!s1, UTPbl U OTKPbIThIE IpapuecKue U BHIYMCIUTENIbHbIC
CHUCTEMBI C TPUMEHEHHEM JIByXMEPHBIX U TPEXMEPHBIX M300paKeHUI 1 3ByKOBBIX 3(PHEKTOB, MOIIH
BBOJMTH Pa3HOOOPA3HbIE UCXOJHbIE JAHHBIE ¥ HA BBIXOJIE IPUJIOKEHHU ST UJTH UTPHI TTOTY4aTh C UCIIOJb-
3oBanueM VU Te pesynbTaThl, KOTOpble HEOOXOOMMbI UMEHHO UM U XapaKTEepHBI AJIs1 UX MPogeccu-
OHAJIBHBIX WJIM HENPO(ECCUOHAIBHBIX NHTEPECOB.

Knura npeHa3zHayeHa /s BceX KeJaouX ObICTPO N3YYUTh OCHOBBI IIPOI PAMMHPOBAHUS
MCKYCCTBEHHOTO MHTEJUIEKTa B Pa3HOOOPA3HBIX IBYXMEPHBIX M TPEXMEPHBIX KOMITBIOTEPHBIX UTPaX
Y IPUWJIOKEHUSIX Ha 0a3e MOMyJIsIPHOTro, COBEPIIEHHOTO U MEPCIIEKTUBHOIO (B MHUpE MPOrpaMMUpPO-
BaHUsI) s13bIKa BhICOKOTO ypoBHs Visual Basic nociegHux BepcHil AJisi HACTOJbHBIX KOMITBIOTEPOB,
HOYTOYKOB, TUIQHIIIETOB M CMapT()OHOB, Ha STUX OCHOBAaX Cpa3zy ke mpoekTrpoBarh MU B CIOKHBIX
UTpax U MpUIOKEHUIX ¥ mprMeHATh VW Ha mpaKTHKe WK Ha OTABIXE B Pa3HOOOPa3HBIX chepax Mmpo-
(peccronanbHOI 1 HeMTPodeCCUOHAILHOM IeSITeIbHOCTU. Tak:ke aJjpecoBaHa HAYMHAIOIIUM U OIbIT-
HBIM TI0JIB30BATENISIM, TIPOrPAMMUCTaM JIIOOON KBTU(DUKAIIMY, a TAKKE YUAIIUMCS U CIyIIATeNIsIM
KypCOB, CTyI€HTaM, aClTUpaHTaM, YIUTEJISAM, MTPENoaBaTessiM U HayYHbIM PaOOTHUKAM.

B cnenyiomem Tome aBTOp (IOKTOp TexHHMYeckux Hayk JKapkoB Basiepuii AnekceeBud) mpo-
JOJDKUAT OIUCHIBaTh MporpaMmuposanue NN B cienyrommx urpax u npujaioKeHusIx.

Bormpocsl, 3amevanus ¥ peJIokKeHus 0 TeMaTUKe HAIlMX KHUT U 5KYPHAJIOB MOKHO HaIlpaB-
7Tk 110 email ¢ caiita ZharkovPress.ru.
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Yacre IX. MeTogoaoruss nporpaMmMupoOBaHus
HCKYCCTBEHHOT0 MHTEJJIEKTa B HTPax Mo cOopkKe u
BbIOMBaHMIO (DUTYP 0JUHAKOBOIO IBETa UJIH reOMeTPUN
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I'naBa 20. MeToauka nporpaMmmMiupoOBaHus HCKYCCTBEHHOTO
HHTEJJIEKTA B Urpe Mo BHIOUBaHNIO (bUTYP OIMHAKOBOTO I[BETA
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20.1. Oouue cBeaeHus

OnuieM MeTOIMKY NMPOEKTUPOBAHUS U MPOrPAMMHUPOBAHUS TUITUYHON M IIMPOKO PacIpo-
CTPaHEHHON WIphl, Korja Ha ¢hopMe CHavajda WMCKYCCTBEHHBI WHTEJUIEKT MPOW3BOJBHBIM 00pa-
30M (TMpY MOMOIIY FeHepaTopa CAy4YalHbIX Yucell — I.c.4. Kjacca Random) crpout pa3HOIBETHYIO
MAJTUTPY CTPOK U CTOJIOOB U3 TUIOCKMX T€OMETPUYECKUX (PUTyp, B JAHHOM IPUMEpE, U3 pa3HOIIBET-
HBIX KPYTOB.

3aTeM UrpoK MpH MOMOIIH YKa3aTelisi MBIIIIY ObICTPO BHIOMPAET TOT LIBET, KOTOPHIA OXBATHIBAET
KaK MOXHO OOJIbIliee KOJTMUECTBO KPYroB (TUIOMIAIh TAUTPBI) U HAKUMAET KHOIMKY MBIIIH (YTOOBI
BBIOWTD 9TH KPYT'U U3 NANUTPHI). Kpyru onmHaKoBOTrO 11BETa, COSMHEHHBIE MEXIy COOOM MO ropu-
30HTaJM (IO CTPOKE) U BEPTUKAIH (I10 CTONOIY) YAAISIOTCSA, @ UTPOKY HAUMCsioTcst o 10 0ukoB 3a
KaX[plid BHIOUTHIN KpyT. 1o Tako cxeme UTpoK OBICTPO IIETKAET MBIIIBIO IO Kpyram, crapasch 3a
OTBEeEHHOE BpeMsI BHIOMTh KaK MOKHO OOJIbIIIE KPYTOB M COOTBETCTBEHHO OYKOB.

VckyccTBEHHBIN MHTEIUIEKT XKe TIEPUOANIECKH JIOTIONHSIET MATUTPY HOBBIMU Pa3HOLBETHBIMU
Kpyramu (TIpou3BOJIbHBIM 00Pa3oM).

JlaHHy10 UTPY MBI OyzieM pa3pabaThiBath, cieays urpe Game c caita microsoft.com. ABTOpBI
urpsl paspadoranu e€ Ha ycrapesiueit Bepcun Visual Studio. [Toatomy aBTOp AaHHOM KHUTH pa3pa-
60TaJ1 3Ty Urpy Ha coBpeMeHHO Bepcuu Visual Studio, ucripaBut ommOKy ¥ AOTIOTHUI €€ HeI0CTa-
IOIIMMHU [T TUTTMYHOM UTPBI JIEMEHTaMU, HallpuMep, CYETIMKOM CEKyH/] Ha (popMe U MeJIOIMeH 1o
OKOHYaHUM BPEMEHU UTPHI.

B at0i1 urpe nns oroOpakeHus IMojisi UTPhl HE UCTIONB3YIOTCS Tpadmdeckue (ailiibl (Takue
(paitiiel popmara (.bmp) IpUMEHSIOTCS TOBKO 715 IIOJICUYETA OUKOB), TO3TOMY Pa3HOLIBETHBIE KPYTH
(mo-anrnmiicku: circle) pucytorcs npu nomoinu Meroaa FillEllipse kitacca Graphics 13 npoctpaHcTBa
uMeH System.Drawing B cTpoke:

graphics.FillEllipse(brush, New Rectangle(transTopLeft, _

New Size(transwidth, transheight)))

Hanomuum, uto, eciu y smumurica (Ellipse) 3a1aTh 1Be 0IMHAKOBBIE IO JUIMHE OCU, TO JUIUTIC
OylieT pucoBaThCsl B BUJIE OKPYKHOCTH, a 3aKPAIIEHHOE T0JIe BHYTPH OKPYKHOCTH — 9TO KPYT.
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20.2. IIpaBuia urpsl

1. Iocne 3amycka Urpsl HA MOHUTOPE NOSABJISIETCS OCHOBHAsA (popma (purc

.20.1).

2. Iyt Havasia Urpbl METKaeM WK JIeMeHT yrnpasiieHus PictureBox ¢ pucyHKoM B BUje Haj-

mucu New wim B meHio Game BoiOupaem koManay New Game.

Ha ¢opwme c 6enbiv poHom (Tuma Window) MCKYCCTBEHHBIH MHTEJUIEKT BHIBOOUT MAJUTPY U3
12 cron6ioB u 7 psiaoB (CTPOK) KPYroB, KOTOPbIE CIyYaiHBIM 00pa3oM (TIpy MOMOIIIH T.C.4.) 3aKpa-

miensl B 4 1igeta: Red — kpacwwiit, Blue — cunmii, Green — 3ené€nbiii u Gray — cepbiit (puc. 20.2).

Ecnu He npeanpuHuMaTh HUKaKUX JIEACTBUM, TO MOCTENEHHO Yepe3 KaK bl 3aJaHHbIA HAMU
(mpu nomotiu nepeoro taitmepa Timer1) uHTepBan BpeMeHu (B JaHHOM TipoekTe, yepe3 7000 mui-
JIUCEKYH]] WK 7 CeKYHJI) MaJUTPpa YBEIUUUTCS JO MaKCUMAJILHOTO pa3dmepa u3 12 cronbios u 12

PAOOB pa3HOLBETHBIX KpyroB (puc. 20.3).

= Game - Microsoft Visu udio
File Edit View Project Build Debug Data Tools Test Window Community Help

A-sda Ra B b b Debug ~AnyCPU | E R

3| HighScores.vb | Formi.vb [Design] | PointTrarslator v | Gridivb | Form2Designer vb | Block.vb | Form2.vb | Form2.vb [Design] Formi.vb
5

2 [#Formi ~ | [*Blockglick

g * Play the sound. i

If isSoundOn Then
"McnpaBnAem omMbRy B OPMDMHATE:

= 73 Solution 'Game' (’1 project)

= 3 Game
=4 My Project

My._Computer.Audio.Play( _
"_.\..\Resources\Windows XP Balloon.wav",

ARudioPlayMode .Background) Game | Help
End If New Game
' Update the matrix and compute the new score. Pause
Dim count Rs Integer = matrix.Click{New Point(e.X, &.¥}))
score += 10 * count Kestay
' Draw the new grid. Options
matrix Draw(Me.PictureBoxl.CreateGraphics (), _ Exit

# Time: 5

BER

o [ Resources

& win.wav
8 Windows XP Balloon.wav
18] Block b
EFormivb
EForm2.vb
) Gridvb
&) HighScore b

Me . PictureBoxl.BackColor)
' Write the score on the screen.
Dim images{) As PictureBox = { _

Me._tenthousands, Me.thousands,

Me.hundreds, Me.tens, Me.ones} New
Dim scoreString As String = score.ToString{) .PadLeft (5}
Din digits{) As String = ( _ Exit

scoreString.Chars (0),

scoreString.Chars (1), _ "
o Options
Yo _
)

scoreString.Chars (2
scoreString.Chars (3
scoreString.Chars (4
For index As Integer = 0 To 4
If digits(index} <> " " Then
images (index) .Inage = _
numbers.Inages (CInt (digits (index)))
Else

ST Sy _ ekt

«| | L’_VJ

Qutpit > 8 X
Show output from: Build v &3 xE
777777 Build started: Project: Gawe, Configuration: Debug dny CPU —————-
C:\UINDOUS Microsoft.NET\ Framework\va .5. 20404\ Vhc .exe /noconfiy /imports:Microseft.VisualBas Collect Collections.Generic, Syatem.Dr
Game > D:\MyDocs\ DesktopFroject =4 DesktopPro]ects 1y Ganeybin) Debug) Gane . exe
Builds 1 0 failed, 0 , 0 skipped

2 HighScores b
&) PointTranslator vb

| Properties

; |

% Error List) @ Output BiFind Results 2
Build succeeded Ln5 Col L

wstartl @ Game - ... I@Games O... || Time : 5

Puc. 20.1. Ucxonnas dpopma.

BlockClick Attributes
B =
Chi NS

Bk 7:17
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Game Help

LOe. CeL. GO

Puc. 20.2. UcxogHas naquTpa U3 pa3HOIBETHBIX KPYTOB.
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Time : 184
Game Help

0LeeL eoeL
. GeLeeete

.:QQGQQ?C'
thdeooroo

eeeecccece

GL et e
GeLeLeee. L ®
Ce. el b

Puc. 20.3. MakcumasnpHas ajauTpa U3 pa3HOLBETHBIX KPYTOB.
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& Time : 61 _ ol x

Game Help

i

Exit
Options

¢ @
6Le CE0LEECE
CLLELEOLEL 66

Puc. 20.4. Koneir urpsi.

Cpagzy e 1ocJjie HayaJjia urpbl HAUMHAETCsI OTCYET BpeMeHH (Time) B CeKyH/1ax B BEpXHEU YacTu
¢opMmsbl Ha one A1 cBoicTBa Text mpu oMoy Broporo TaiMepa Timer2.

3. CMBICTT UT'PHI 3aKJII0YAETCS B CIIEAYIOLIEM.

Cpagy *ke mocie Havajia Urpbl UTPOK JOJIKEH OBICTPO MIETKATh MBIIIBIO TI0 KPyTraMm.

Ecnu urpok mi€nkHeT Kpyr, BOKpYI KOTOPOIr'O HaXOASITCSl KPYTH € LIBETOM, OTJIMYHBIM OT IIBETa
JAHHOT'O KpYyra, TO KPYr He YHUUTOXAeTCs (He UCUe3aeT C MaJIMTPBbl), a UTpoKy Hauucisiercs: 10 oukoB.

Ecnu urpok 1EnKHeT Kpyr, BOKpYI KOTOPOrO HAaXOHATCS APYrue Kpyru C LIBETOM JaHHOTO
Kpyra, TO Kpyrd OIMHAKOBOI'O IIBETa, COAMHEHHBIE MEX/Iy COOOM IO TOPU3OHTAIM (TI0 CTPOKE) U
BEPTHKATH (T10 CTONOILY ) YAAISIOTCS, & UTPOKY HAYMUCIISIOTCS IO 10 OYKOB 32 KaXKIbIif BHIOUTHIA KPYT.

CreoBaTebHO, UTPOK TPH TIOMOIIM yKa3aTesisl MBIIIX JTOJKeH ObICTPO BHIOMBATh TOT IIBET,
KOTOPBII OXBATHIBAET KaK MOKHO OOJIbIIIee KOJIMYECTBO KPYTrOB (TUIOIIA/Ab MATUTPHI).

ITo Tako¥i cxeme UTPOK OBICTPO MIETKAET MBIIIBIO TI0 KPyraM, CTapasich 3a OTBEJEHHOE BpeMs
BBIOWTH KaK MOJKHO OOJIbIIIe KPYTOB M COOTBETCTBEHHO OYKOB. Kaxkoe BhIOMBaHME KPYroB COMPO-
BOXKJAeTCs BOCpou3BeeHreM 3BykoBoro (aitia Windows XP Balloon.wav (tumna ymapa).

HckyccTBeHHBIN UHTEIJIEKT Ke TIEPUOANYECKH Yepe3 KaX bl 3aJaHHbI HaMU (TTPU TIOMOIITN
niepBoro taitmepa Timer1) unrepsan BpemeHu (B JaHHOM rpoekTe, yepe3 7000 MuircekyH 1 wim 7
CEeKYH[I) JOTOJHSIET MAJMTPY HOBBIMU Pa3HOIIBETHHIMU KPyraMu (ITPOM3BOJIBHBIM 00pa3oM).

Urpoit MOKHO yIIpaBJISITh HE TOJIBKO MBIIIBIO, HO U KJIaBUIIIaMu KyiaBuarypsl. Kinasuia M (mep-
Bas OyKBa aHIJIMACKOTO cyioBa Menu) packpbiBaeT 1 3akpbiBaeT MeH0 Game, a kiiaBuiia P (epas
OyKBa aHIJIMIACKOTO CJIoBa Pause) mprocTaHaBIMBaeT U 3armycKaeT urpy BHOBb. [lociie HaxkaTus Kia-
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BuIM Alt BMecTe ¢ KJIaBHIel ¢ TOqUEPKHYTOM OYKBOM (aHIIIMICKOTO aihaBUTa) B KOMaH/AE MEHIO
Game wiu Help, BINOHSETCS] COOTBETCTBYIOIIAS KOMaH/Ia.

4. Tlocne Hayana urpbl UAET oTcyeT Bpemenu (Time) B cekyHaax B BEpXHel yactu (popMbl Ha
nosie s cBoricTBa Text rmpu momortiy BToporo taitmepa Timer?2.

JL1st KaxxI0ro ceanca (IMOMbITKK ) UTPbl OTHOTO WJIA HECKOJIBKMX UTPOKOB 33/1aHO OMPEIEIEHHOE
BpeMs, B JaHHOM IpuMepe, 60 CeKyH[I, 10 UICTEYEHNU KOTOPOro 3BYUYUT MeJionus (aiiyia win.wav.

Wrpok npekpaniaer menkaTh MBIIIBIO U CMOTPUT Ha 3apa0OTaHHbIE UM OUKH.

5. B maHHO# UTpe UIPOK MOKET He TOJIBKO YBUAETh, HO 32I0OKyMEHTHPOBATh 3apaOOTaHHBIE UM
ouku. JlJ1s1 3TOrO OH HIENKaeT Ha (popMe WM 71eMeHT ynpasieHus PictureBox ¢ pucyHkom B Buje
Hajanmucu New wim B MeHio Game BbiOMpaet komanay New Game.

TosbKO MpH COOMONEHUH ABYX YCIOBHIA:

— €CJIM 3TO TepBasi, BTOpasi WM TPEThs MOMbBITKA;

— €CJIM B IaHHOW NOTBITKE HAOpaHO OOJTBIIE OUKOB, YeM B IIPEIBLIYIIUX Oosiee YeM TPEX MOMbIT-
Kax,

nosipysieTcs: OuOmMoTeyHast (KOTOpyio Mbl He OyneM MHpoeKTHpoBaTh) manens InputBox c
uH(popmarpeit o 3apadoTaHHbIX oukax (puc. 20.5).

Bo Bcex ocranbHBIX ciydasix maHeab InputBox He MOsIBUTCS, YTO O3HAYAET MPOUTPHIIIT B UI'PE.

Game

Mew high score of 2560 for: Ok

Cancel

]Haad

Puc. 20.5. INanens InputBox ¢ nHdopMatimeii o 3apaboTaHHBIX OYKaX.

B 51y nmanens InputBox urpok ¢ pagocTsio (OH BOLIEN B TPOWKY MPU3EPOB) 3aIMCHIBAET CBOE
uMs (PyCCKUMHU MJIM aHDIMickuMu OykBamu) U mignkaetr kHonky OK. IManens InputBox 3akpeiBa-
ercs.

6. VIms urpoka ¢ BHIOMTHIMM UM OYKaMH 3aHOCSITCS B Tabnmuily pesyasratoB Options (ee Mbl
OyaeM IpOeKTHPOBAaTh BMECTE C OCHOBHOHM (DOPMOIi), KOTOPYIO MOKHO YBHUAETb, €ci Ha popme
BHIOpATh WM 3JIEMEHT ynpasieHus PictureBox ¢ pucyHkom B Buae Hagmucu Options WM B MEHIO
Game — komanay Options. B taGmuiy Options UCKYCCTBEHHBI MHTEJUIEKT 3aHOCUT TPH JIyYIIIUX
pesynbrara (puc. 20.6), Mpu4éM Ha IEpBOM MecTe Bcera OyleT UTPOK ¢ HAMOOJIBIINM KOTMYECTBOM
BBIOUTHIX 0UKOB (high score) He3aBUCHMO OT KOJIMYECTBA TOIBITOK.

YTOoOB! OUMCTUTD TAOMHILY, CIIEAYET METKHYTh KHOMKY Reset. UTOOBI BHIKJIIOUNTH My3bIKaJIbHOE
CONPOBOJXK/IEHHE, HEOOXOAUMO CHATH (haxok Sound.

16



B. A. JKapkos. «CrpaBouHuk KapkoBa [0 IPOEKTUPOBAHUIO U IPOrPaMMUPOBAHUIO0 UCKYCCTBEHHOIO UHTeJUIEKTa. Tom 6:
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# Options

Mame | Score Fasat |
e
Peter 1690

Brnagumap 1350

W Sound

4

Puc. 20.6. Tad6murma Options ¢ TpeMs JTyYIIUMH pe3yIbTaTaMu.

7. lns Hayasla HOBOM TOMBITKM UTPOK CHOBA ILENKAeT Ha (hOpMe WUJIM JIEMEHT YIpaBJIECHUS
PictureBox ¢ pucyHkom B Buae Haanvcu New uim B meHio Game BboiOupaeT komanay New Game.

8. s 3aKpBITHSI UTPHI CIIeyeT BHIOpaTh HA (popMe MM IEMEHT yrpaBieHus PictureBox c
pricyHKOM B Buje Haamucu Exit wim B meHio Game BeIOMpaeT kKomaHay Exit

Ha ocHOoBaHMHM 3THX MPaBUII MOKHO C(POPMYIIMPOBATH IpyTHe MpaBUiia, U OOkl IpaBujia BBe-
CTU B CIIPaBOUYHYyI0 (hOpMY UTphI, KOTOpasi MOsIBUTCSA mocie BbiOopa komanabl Contents (Conepxa-
Hue) B MeHio Help (ITomorp) mo pa3paboTaHHON HaMU METOIUKE C MCIOIb30BAaHUEM HCKYCCTBEH-
HOT'O MHTEJUIEKTA.
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20.3. Co3nanme npoekKTa

Co3nmaém npoekT o oosraHOM cxeme: B VS B manenu New Project B okne Project types BhOu-
paem turn npoekta Visual Basic, Windows, B okHe Templates Boiensiem ma6iaon Windows Forms
Application, B okHe Name 3anuceiBaem ums npoekta Game u menkaem OK. Co3ma€rcst mpoexT,
nosiBisieTcst (popma Form1 B pexume npoexktupoBanus (puc. 20.7). OcraBiisieM 0 yMOITYaHUIO WK
npoeKkTupyem opmy, Kak mogpoOHO onrcaHo B naparpade “MeTtonuka mpoeKTUpoBaHUst (pOpMBI~.
3a mapkep yBenu4IrBaeM pazMepsl (hOpMBI TAKUM 00pa3oM, 4ToOsl B aHeu Properties (st Form1)
B CBOWCTBe Size ObLIM 3HaUeHUs, Hanpumep, 519; 464. Benbiii 1BeT hoHa (POPMBI MBI YCTAHOBUM
nasiee B mporpamme (B crpoke Me.BackColor = Color. White).

JI71s1 3a1aHMsT peKUMOB U YIIPABJIEHUST UTPOW BOCTIONb3YyeMCsl KAKMM-JIMOO0 JIEMEHTOM YITpaB-
JieHus1 i KomroHeHToM. Kak u Boiitie, ¢ manesin uHcTpymeHToB Toolbox nepeHocum Ha hopmy 3j1e-
MeHT ynpasieHuss MenuStrip u menkaem 1no HeMy (Huxe (pOpMbl B pexxuMe poekThuposanus). Ha
opme Form1 nosisistiorest okna ¢ Haanuckio Type Here (Ilevaraiite 31ech), B KOTOpBIE 3allMChIBaEM
komanjel, cieBa: Game (Mrpa), New Game (HoBas urpa), Pause (Ilay3a), Restart (Ilepe3sarmyck),
Options (Pesynbratsr), Exit (Beixon), puc. 20.9, cnipaa: Help (ITomomips), Contents (Conep:xanue),
Index (Vkazarens), Search (ITouck), About this game (O6 3toii urpe), puc. 20.10.

% Game - Microsoft Visual Studio

File Edit Wiew Project Build Debug Data Format Tools Test Window Community Help

g-Zda 9 - @ b b Debug v ANy CPU - R

HighScores vb. “FormL.wb [Design]| PointTrarslator vb | Gridvb | Form2 Designer.vb | Block.vb | Form2.vb | Form2.vb [Design] | Formi.vb

X00j00 L 3¢

BIGeli Kpyru oaMHakoeoro useta M=K "3 Solution Game' (1 project)
= 3 Game
=4 My Project
o [ Resources
& win.wav
8 Windows XP Balloon.wav
18] Block b
EFormivb
EForm2.vb
) Gridvb
&) HighScore b
&) HighScores vb
&) PointTranslator vb

Game Help

AutoSize False
AutoSizeMode GrowOnly
. Location G0

MaximumSize 0;

MinimumSize 0; 0

Padding 0000

Size 519; 464
StartPosition  WindowsDefault

= MenuStript & Timerl = rumbers & Timer2 WindowState MNormal
8 Misc

AcceptButton  (none)
CancelButton  (none)
KeyPreview False

Show output from: Build - @B |xE3
- Buid shered: Tioieh: Pais Sontigmiavien: Dabus iy CRDioin & WindowSyle
C€:\WINDOUS) Hicroso: £C.NET\Franeworkivi.5.20404\¥hc . exe /noconfilg /inports:Microsoft.Visualbas t ten. Collect: tem.Collections. Generic, System. Do ControlBox True
Game -> D:\NyDocs\DeskropProjects)DeskropProjects ) Ganeybint Dehug) Game. exe HelpButton  False
Buila: 1 0 failed, 0 , O skipped o B (o)
IsMdiContainer False
MainMenuStrip MenuStrip1
MaximizeRox__ True_ ﬂ
MainMenuStrip
Specifies the primary MenuStrip for
| the Form. This property is used for
1 L’J keyboard activation and automatic
[Errer List|@ Output FIFind Results 2 merging in MDI.
Ready
astart||«»Game - ... HGameso... i« 2:06
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‘xoq\ool.};‘

Game osoft Visual St
File Edit View Project Build Debug Data Tools Test Window Community Help

g-Eda B3 [9 - - |#8 > b Dbug ~AYCPU | R (R
_ HighSceres vb.“Formi.vb [Design]| PointTranslator vb | Grid.vb | Form2 Designer vb (B\ock vb | Form2.vb | Form2.vb [Design] | Formivb |

= : FEEEA
BuiGeH KpYrH 0AMHaKOBOT! 2 Solution Garme' (1 project)
Game Help =& (?ame
‘=4 My Project
& [ Resources
& win.wav
B Windows XP Balloon.wav
] Block vbr
Form1.vb
Form2.vb
8 Grid.vb
1] HighScore vb
] HighScores .vb
18] PointTranslator vb

AutoScrolMingi0; 0 4|
AutoSize False
AutoSizeMode GrowOnly
Location 0,0
MaximumSize 0; O
MinimumSize 0; 0
Padding 0000
Size 519; 464
StartPosition  WindowsDefault
WindowsState MNormal
8 Misc
AcceptButton  (none)
| CancelButton  (none)
Show outputt from: Build - Q5 = Ke_YPFEVIEW False
s T e T s | B Window Style
WINDOWS\Microsoft.NET\Framework)vd .. 20404\ vhe . exe /noconfig /1mpﬂr\:ﬁ Microsoft.VisualBas: Tt tem. Collect. tem.Collections.Generic, System. D ControlBox True
Geme -> D:\HyDocs\ DesktopProjectsDesktapPro)ectslGame}bin) Debug) Game . exe HelpButton  False
Buila: 1 0 failed, 0 , O skipped e ) gl |
IstlContalner False
MenuStrlpl_I
Trus
MainMenuStrip
Specifies the primary MenuStrip for
the Form. This property is used for
| JJ keyboard activation and automatic

merging in MDI.

ZMeruStript @ Timerl  &rumbers & Timer2

<
[ Error List|m0uput }@F\r\d Results 2 \
Ready

#/Start||«»Game - ... HGames o... &« 1:59

Puc. 20.7. dopma Form1 B pexume npoekrupoBanusi. Puc. 20.8. SE u Properties.

Game - Microsoft Visual Studio
File Edit View Project Build Debug Data Format Tools Test Window Comrmunity Help
A-ESH® %509 -8 > bDbig ~AyU PRy B & &) o |52 B He e @
_ HighScores vb.“Form1.wb [Design]| PointTranslator vb | Grid.vb | Form2 Designer vb rB\ock vb | Form2.vb | Form2.vb [Design] \Formlvb\

(& Solution 'Game' (1 project)
Help . Tvne Heren Bri Zar\r/r\‘yeproject
NewGaine & Resources
Pause & win wav
& Windows XP Balloon.wav
18 Block vbr
Form1vb
Form2vb
8 Grid.vb
18] HighScore vb
) HighScores vb
= PointTranslator vb

‘xoq\ool.)q

o

Restart
Options
Exit

[Tvne

ImageTransparD -~

RightToleft Mo

RightToLeftAut False

ShortcutKeyDis

Text &Game

TextAlign MiddleCenter

TextDirection Horizontal

TextImageRela ImageBeforeTex

Behavior

AutoSize True

AutoToolTip  False

CheckOnClick  False

SEEEE | DoubleClickEnaFalse

Show output from: Build ~ QA5 x =3 Enabled True |
ToolTipText

——— Build started: Project: Game, Configuration: Debug kny CPU —————- = x

WINDOWS\ Microsoft.NET: Fremeworkiv3.5.20404\Vhe .exe /noconfig /imports:Microsoft.Visualb: Collecti Collections.Generic, Systen.D: Visible True

Game -> D:\MyDocs\ DesktopFrojectsiDesktopFro)ectsltGame'bint Debug) Game . exe Data
(ApplicationSet

Build: 1 0 failed, 0 up , D skipped

DropDown (none)
DropDownltem (Gollection)
Tan

o

E Merustripl B Timerl  @numbers & Timer2

@ o

DropDownItems
Specifies a ToolStripItem to display

| | AIJ when the item is clicked.
<

B Error List|m Output SAFind Results 2 |

Ready

#Start||«>Game - ... HlGameso... 3« 2:13
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% Game - Microsoft Visual Studio
File Edit Wiew Project Build Debug Data Format Tools Test Window Community Help
-l s nm9- i b P Debug v AnyCPU | R

if' HighScores vb. “FormL.wb [Design]| PointTrarslator vb | Gridvb | Form2 Designer.vb | Block.vb | Form2.vb | Form2.vb [Design] | Formi.vb
2 = f
o BuiGeil Kpyri oAWHakoeoro ugeta MEE 3 Solution Garme! (1 profect)
= 3 Game
Qame =l My Project
SonfEnts = [ Resources
Index 8 win.wav
Search & Windows XP Balloon.wav
About this game B 18] Block b
; EFormivb
EForm2.vb
) Gridvb

& HighScore.wb
2 HighScores b
&) PointTranslator vb
[Properties ~ 1 X
ToolStripMenultem Systerm. =
B sz
ImageTranspar_| =]
RightToleft Mo
RightTol eftAut False
ShortcutkeyDis
Text &Help

TextAlign MiddleCenter
TextDirection Horizontal
TextImageRela [mageBeforeTex
8 Behavior
= MenuStript & Timerl = rumbers & Timer2 AutoSize True
AutoToolTip ~ False
CheckonClick  False
DoubleClickEna False

Show output from: Build v &5 Enabl.ed it
CT-T_ Build started: Project: Game, Configuration: Debug Any CPU ————— T?QITIpText
C:\WINDOUS\ Hicrosoft.NETY Framework) v .5.20404\Vhe .exe /noconfig /inports:Microsofc.VisualBas t ten. Collect: tem.Collections. Generic, System. Do Visible True
Game -> D:\NyDocs\DeskropProjects)DeskropProjects ) Ganeybint Dehug) Game. exe © pata
Buila: 1 0 failed, 0 , O skipped (Applicationset
DropDown (none)
DropDownlItem (Collection)
Tan =l
DropDownlItems
Specifies a ToolStripItem to display
“ | when the item is clicked.
< »
[ZError List| @ Output SFind Results 2
Ready i ) 55y 25
astart||«»Game - ... HGameso... W« 2:13

Puc. 20.9. Komanast Menio Game. Puc. 20.10. Komangst menio Help.

B nanenu Properties B cBoiictBe Text B MMeHM Kax 01 KoMaH bl MeHI0 MenuStrip nepen cooTt-
BETCTBYIOIIel OYKBOI 3anMchiBaeM orieparop &, 1ocie 4ero Ha (popme 31a OyKBa CTaHEeT MOTUEPK-
HyToil. HarloMHMM, 4TO B pexxume BBIIOJHEHUs], OC/Ie HaKaTus KJIaBulIM Alt BMecTe ¢ KJIaBUILEH
¢ MOAUEPKHYTON OYKBOM (aHMIicKoro andasurta) B koManae MeHio Game wim Help, BbinosHsieTcst
COOTBETCTBYIOLIAS] KOMAH/IA.

C nmanenu uHcTpyMeHTOB Toolbox pasmeniaem Ha (popMe OCHOBHOM IpapUUeCKUid JIEMEHT
ynpasnenus PictureBox yist monst urpsl. 3a Mapkepsl yBEJIMUMBAEM Pa3MepBI MOJIst, YTOObI B TTAHEIN
Properties B cBoiictBe Size Obui 3HaueHus1 300; 375, a B cBorictBe BackColor BMecTo 3a1aHHOTO 110
yMormdanuio ceporo 1gera Control BeiOupaem Oesbiii et Window.

Pasmeriaem Ha (popme nanens Panel, 3a e€ mapkepbl yBearuuBaeM pa3mepsl Size 10 3HaYCHUi
175; 96.

Ha >t1oi1 nanemmn Panel pasmeniaem 5 snemenToB ynpasieHus PictureBox ¢ pazmepamu Size
(24; 67). B manenu Properties B cBorictBe BackColor 11st Bcex 3THUX 3JIeMEHTOB BBIOMpaeM OeJlbii
user Window, a B cBorictBe Name uM3MeHsieM MMEHa 3TUX S 3JeMEHTOB Ha Clieayolue (crpasa
HaJIEBO):

ones — eIMHULBI,

tens — JEeCATKU,

hundreds — cotHmn,

thousands — TeICSIYH,

tenthousands — IECATKM THICAY.

Huxe Ha popme pa3merniaem sneMeHT ynpasieHus PictureBox ¢ 3ajaHHBIMM 110 yMOTYaHUIO
pasmepamu Size (100; 50). UroObl Ha 3TOM 37IeMeHTe pa3MeCTHTh PUCYHOK, B MaHenu Properties
meénkaem cBorcTBo Image, B nosiBuBIIeiics manenu Select Resource Beionpaem nepekmouaress Local
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resource U 1menkaeM KHonky Imports (puc. 20.11). B manenn Open HaxoguMm (Hampumep, B Narke
¢ 3arpyxeHHbIMU U3 VHTepHeTa (paiinamu) rpadpudeckuid dain new.bmp (puc. 20.12) u menkaem
kHonKy Open, ocjie 4ero 3TOT pUCYHOK Mbl YBUIMM B ITaHesu Select Resource, Ha KOTOpo# IENKaeM
OK. OkoHuaresibHO, 3TOT PUCYHOK new.bmp pazmecTtutcsi B aHeau Properties B cBoiicTBe Image u
Ha ¢opMe Ha nosie JaHHOro emMeHTa PictureBox.

AHaJIOruyHO HUXE pa3MeriaeM Ha (hopme eme OvH 1eMeHT yripasieHus PictureBox ¢ 3a1an-
HBIMU 110 yMomyanuio pazmepamu Size (100; 50), Ha kKOTOpBIT T00aBIIsieM PUCYHOK exit.bmp.

Select Resource

-~ Resource context
* |Local resource:

Import... Clear |

" Project resource file:

El .~ - Ry
FESOLICES FeSK o

Import...

Puc. 20.11. B nanenu Select Resource ménkaem Imports. Puc. 20.12. B nanenu Open Haxo-
oM (pai.
AHaNornyHO HUXe pa3mMelnaeM Ha opMe ell€ OUH 1eMeHT ynpasieHus PictureBox, yse-
JMYMBaeM ero pasmepsl Size 10 128; 50 u 1006aBiIsieM Ha HETO PUCYHOK option.bmp.
C nanenu uHcTpyMeHTOB Toolbox nepeHocrM Ha (pOpMy KOMITOHEHT THIIA CIIUMCKA PUCYHKOB
ImageList, KOTOpBIIA, KaK KOMIIOHEHT, pa3meriiaercs: Hrske (popmbl. B manenu Properties B cBoiicTBe
21
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Name u3meHsieM ero uMms Ha numbers (1mpsl 4J1 oACYETa OYKOB), a B cBocTBe ImageSize yBe-
JMYKrBaeM HUQpPHI 10 pa3mMepoB 26; 67. YUTOOb 3TOT KOMITIOHEHT 3arOIHUTD I pamMu 151 TOACUYETa
OUKOB, B naHesu Properties menkaem cBoiictBo Images, B nosieuinerics naneau Images Collection
Editor meénkaem kHoniky Add (puc. 20.13). B npuseaénHon Bbiie naHesu Open HaxoauM (Harpumep,
B Marke ¢ 3arpyxeHHbMU U3 MIHTepHeTa (paitnamu) rpadpuueckuit paiin 0.bmp u mienkaem KHONKY
Open, nocse yero 3ToT pucyHoK Mbl yBuaum B naHenu Images Collection Editor. AHasioruyso B
CIUCOK puUCcyHKOB ImageL.ist moOaBiisieM ocTanmbHble mudpsl 1, 2, 3, ..., 9.

UYroOsl mporpamma neprogruecku uyepes Interval BpemeH# JONOITHS A TTOJIE UTPbl HOBBIMU pa3-
HOIIBETHBIMU KPyraMu (B3aMeH BBIOMTBIX UTPOKOM KPYTOB), C TaHeJ M MHCTpyMeHTOB Toolbox mnepe-
HOcUM Ha (popMy (TouHee, Huxe popmbl) nepbii Taiimep Timerl. B manenu Properties (7151 3T0r0
Taiimepa) B cBoiicTBe Enabled ocrapisiem 3a1anHoe no ymonuanuio 3Hayenue False, T.K. MbI BKJTIO-
YKMM 3TOT TaliMep B ITpOrpaMMe B Hy:kHOM MecTe 1ipu nnomoiny ctpoku (Timerl.Enabled = True). A B
coiicTBe Interval BMecTo 3a1aHHbIX 110 yModaHuio 100 MusutucekyHa 3aaéM, HarpuMep, 3HaYeHHe
7000 mwrcekyH 1 (paBHOE 7 CEKyHIaMm).

UroObl B BepxHel yacTv (popMBbl (Ha CHHEH MoocKe sl cBocTBa Text) mocie Havyasa urphl
uien orcu€r BpeMenu (Time), Ha popmy nepeHocum BTopoil TaiiMep Timer2. B nmanenu Properties
(o1s aTOro BrOoporo taiimepa) B cBoictBe Enabled n3meHsieM 3aaHHOE MO YMOJTYAHMIO 3HAYEHUE
False na True (Bk/ouaem Taiimep), B cBorcTBe Interval BMmecTo 3aiaHHbIX 110 ymondanuio 100 mu-
mvcekyH 3agaém 3HaueHue 1000 (paBHOe 1 cekyHe), YTOOBI IT1eJT MOCEKYHIHBI OTCUET BPEMEHHU.

Ecnu B urpe npuMeHsIioTcst 3ByKOBbIE (Daiiiibl, TO MX 1e7IeCO00Pa3HO Pa3MECTUTD B OIHOM MarKe
C IMeHeM, Harpumep, Resources. [{7151 qo6aBeHNs B MPOEKT STOM Marnku, B maHeu Solution Explorer
BBITIOJTHSIEM TPABBIH IETYOK 110 MIMEHH MPOEKTa, B KOHTEKCTHOM MeHIo BeiOnpaem Add, New Folder,
B TI0JI€ MOSIBUBIIIETOCS] 3HAYKA MANKK 3alMChIBAeM MM MANKU U HaXrMaeM KJjiaBuiny Enter.

JoGarsisieM B 3Ty manky nepsbiid 3ByKoBo# (aiin Windows XP Balloon.wav 1o cranaapTHoi
CXeMe: BBITIOJTHSIEM TPaBbIid IETYOK 110 UIMEHH 3TOH Marnku, B KOHTEKCTHOM MeHI0 BbiOnpaeM Add,
Existing Item, B manenu Add Existing Item B okHe “Files of type” Betoupaem “All Files”, B 1ieHTpasib-
HOM OKHE HaxoiuM (HarpuMmep, B Marke ¢ 3arpykeHHsIMH U3 VIHTepHeTa (haiijlaMu) U BbIIEIISIEM
ums ¢aiyia 1 1menkaeM KHonky Add (mam gBaxapl IETKaeM Mo uMeHu (aiina). B manenu Solution
Explorer mbl yBUANUM 3TOT (paid.

AHaJIOrMYHO 100aBJIsIeM B ITPOEKT BTOPOM (pait win.wav.

HarmomuyMm, 4to 700aBIIATH B MPOEKT yKa3aHHbBIE BhIIIIE (DAIIBl MOKHO KaK 10 OTHOMY, TaK U
Bce cpazy (1mocJjie uX BhIACICHUS WM TOJIBKO OJJHOM MBIIIIBIO, U MBIIIBIO ¢ HaXaTou KiiaBuiien Shift
— JIJ151 BBIIIEJICHU ST BCEX COCEIHUX (pailyIoB, WJIM MBIIIBIO C HAa)aTou KiaBuiient Ctrl — m1s BieeHust
BCeX (paiiyioB B Pa3IMUHBIX MECTaX).
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Images Collection Editor ?|X

Members: 0.bmp properties;
[T 0bmp +
1.bmp —
2bmp 3
3 bmp —
4.bmp
& Sbmp
@ 6bmp
@ 7bmp
3 sbmp
9.bmp

Add Remove

0K Cancel

Puc. 20.13. B nanenu Images Collection Editor ménkaem knonku Add u OK.

J17151 BBOZIA B TPOEKT HOBOW (pOpMBI (117151 TAOMUIIBI ¢ pe3y/IbTaTaMu UI'Pbl) B MeHIO Project BbIOU-
paem Add Windows Form, B manesiu Add New Item ocrapiisieM 3ajaHHBIE 10 YMOTYAHMIO IIApaMeTpbl
u menkaem KHonky Add. B otBet VS BbiBonuT HOBYIO (hopmy Form?2 u noGapinseT B manens Solution
Explorer HoBbili myHKT Form?2.vb. AHanorndHo, Kak nepByio, IpOeKTUpyeM BTOpyio popMmy (puc.
20.14), 3a mapkepbl yBesnnunBaem ¢opMy 10 pazmepoB Size (436; 223) 1 BBOIUM Ha opmy 3J1e-
MeHTHI yripasiieHus: ceTKy DataGridView c pasmepamu Size (288; 104), kHonky Button ¢ 3aronos-
koM Reset (B cBoiictBe Text) u daxok CheckBox, majist kotoporo B cBoiictBe Name 3anucbiBaeM
ums isSoundOn, a B cBoiictBe Checked BriOnpaem 3Hauenue True (ycranaBmBaeM ¢iaxok). CBO-
CTBa 3TUX JIEMEHTOB YIPABJICHUsI MOKHO CTAHAAPTHO U3MEHSTh, KK OIMCAHO paHee.
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% Game - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Window Community Help

A-Eda 9 - <5 b b Debug v AnyCPU -|E R | I 2§
_ HighScores.wb | Formivb [Design] | PointTrarslator vb | Gridwb | Form2 Designer vb | Block vb | Form2.vb Form2.vb [Design]| Formivb |

S | T ook | 2l B e o

[x0qjo0L 4¢]

Reset

¥ Sound

Show output from ~ B ABD =

RPEEEA

[ Solution 'Game' (1 project)
= 3 Game
‘=4 My Project
& [ Resources
& win.wav
B Windows XP Balloon.wav
] Block vbr
Form1.vb
Form2.vb
8 Grid.vb
1] HighScore vb
] HighScores .vb
18] PointTranslator vb

DataGridView1 Systern Windows F ~

Acce;

AccessibleDesc

AccessibleNam

AccessibleRole Default

Appearance

AlternatingRow DataGridViewCel

Backgroundcult. AppWorkspar

BorderStyle Fixedsingle

CellBorderStyle Single

ColumnHeaders Raised

ColumnHeadere DataGridviewCel

ColumnHeaders 18

ColumnHeaders True

Cursor Default

DefaultCellStyle DataGridviewCel

EnableHeaders True

GridColor [ controibark _
IV

o

BError L\st‘E] Output ’%F\r\d Results 2 \
Ready

#Start||«»Game - ... = Games o...

Puc. 20.14. ®opma Form?2 pyis Tabnuiiel ¢ pe3ysibTaTaMy UTPHI.
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20.4. Ko nporpaMmmslI

OtkpeiBaeM aitn Form1.vb (nanpumep, no cxeme: File, Open, File) u B kiacce Form1 Haiero
MIPOEKTA 3aMMChIBaeM CJICIYIONNE TIEPEMEHHbIE M METO/IBI.

JInctunr 20.1. [TepemeHHbIE U METO/IBL.

Dim matrix As Grid

Dim score As Integer =0

Dim mouseOffset As Point

Dim paused As Boolean = False

Dim isSoundOn As Boolean = True

Private Sub BlockClick(ByVal sender As Object, _

ByVal e As System.Windows.Forms.MouseEventArgs)

' Play the sound.

If isSoundOn Then

'"HcripaBiisieM OIMIMOKY B OPUTHHAJIE:

My.Computer.Audio.Play( _

".\..\Resources\Windows XP Balloon.wav", _

AudioPlayMode.WaitToComplete) 'Knem okoHUaHUS] MEIOIUM.

End If

" Update the matrix and compute the new score.

Dim count As Integer = matrix.Click(New Point(e.X, e.Y))

score += 10 * count

" Draw the new grid.

matrix.Draw(Me.PictureBox 1.CreateGraphics(), _

Me.PictureBox1.BackColor)

" Write the score on the screen.

Dim images() As PictureBox = { _

Me.tenthousands, Me.thousands, _

Me.hundreds, Me.tens, Me.ones }

Dim scoreString As String = score. ToString().PadLeft(5)

Dim digits() As String = { _

scoreString.Chars(0), _

scoreString.Chars(1), _

scoreString.Chars(2), _

scoreString.Chars(3), _

scoreString.Chars(4) }

For index As Integer = 0 To 4

If digits(index) <> " " Then

images(index).Image = _

numbers.Images(ClInt(digits(index)))

Else

images(index).Image = Nothing

End If

Next

End Sub

Private Sub StartNewGame()

"If a game is already running, check for a new high score.
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If Not matrix Is Nothing Then

Me.Timer1.Enabled = False

HighScores.UpdateScores(score)

End If

Timer1.Enabled = False

matrix = New Grid(6)

score =0

matrix.Draw(Me.PictureBox 1.CreateGraphics(), _

Me.PictureBox1.BackColor)

Timer1.Enabled = True

AddHandler PictureBox1.MouseDown, AddressOf BlockClick

'OOHyIsIeM CYETIMK CeKyH]T:

secondCounter = 0

End Sub

' To pause the game, turn off the timer.

Private Sub Pause()

Timer1.Enabled = False

Me.PauseToolStripMenultem. Visible = False

Me.RestartToolStripMenultem. Visible = True

RemoveHandler PictureBox1.MouseDown, AddressOf BlockClick

paused = True

End Sub

Private Sub ShowOptions()

'‘Dim optionsForm As New Options

Dim optionsForm As New Form?2

optionsForm.SoundOn = isSoundOn

optionsForm.ShowDialog()

isSoundOn = optionsForm.SoundOn

optionsForm.Dispose()

End Sub

Private Sub Restart()

Timer1.Enabled = True

Me.PauseToolStripMenultem. Visible = True

Me.RestartToolStripMenultem. Visible = False

AddHandler PictureBox1.MouseDown, AddressOf BlockClick

paused = False

End Sub

Private Sub EndGame()

" Get top scores so far.

Me.Timer1.Enabled = False

HighScores.UpdateScores(score)

Me.Close()

End Sub

B manenmu Properties (st Form1) Ha Bkiagke Events 1Baxapl MEIKaeM M0 UMEHH COOBITHS
Load (3arpy3ka). [NosiBuBmuiicst ma6non merona Form1_Load nocrne 3anvcy Harero koja mpyuHU-
MaeT CJIeyIOIni BU/I.

JInerunr 20.2. Meton 1y1s 3arpy3ku 0ObEKTOB.

Private Sub Form1_Load(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles MyBase.Load
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PointTranslator.Graphics = Me.PictureBox1.CreateGraphics()

Me.PictureBox1.Width = Block.BlockSize * 12

Me.PictureBox 1.Height = Block.BlockSize * 15

HighScores.SetUpHighScores()

" Setup the background color and the starting score.

Me.BackColor = Color.White

Me.ones.Image = Me.numbers.Images(0)

Me.tens.Image = Me.numbers.Images(0)

Me.hundreds.Image = Me.numbers.Images(0)

Me.Menu = Nothing

End Sub

IBaxap! menkaem no komanje New Game 117151 anemenTa ynpasiaenuss MenuStrip. [Tosisisiercs
mabJI0H MeTo/1a, KOTOPBI TOCJIE 3aIMCH HAIIETo KOoJa MPUHUMAET CIIeAYIOMIUI BU/L.

JIncerunr 20.3. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub NewGameToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles NewGameToolStripMenultem.Click

StartNewGame()

End Sub

JBax1bl mIETKaeM 1o komauie Pause 1yist anemenTa ynpasienust MenuStrip. [TosiBisiercs ma6-
JIOH METO/1a, KOTOPBIH MOCJIe 3aMUCH HAILIETO KOJa MPUHUMAET CIIeTYIONII BU/L.

JIuctunr 20.4. Meton-o6padoTIrK BHIOOpA KOMAH/IBI.

Private Sub PauseToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles PauseToolStripMenultem.Click

Me.Pause()

End Sub

IBaxapl ménkaem no komaHjae Restart mis snemenTa ynpasineHuss MenuStrip. [Tossisiercs
mabJI0H MeTo/1a, KOTOPBIi TIOC/IE 3aIMCH HAIIEeTo KOoJa MPUHUMAET CIIeTYIOMIUI BU/L.

JInerunr 20.5. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub RestartToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles RestartToolStripMenultem.Click

Restart()

End Sub

JBax/pl mEnKaem rno komanae Options a1 aneMeHTa ynpasieHuss MenuStrip. Tlossnsercs
mabJI0H MeTo/1a, KOTOPBIi TIOCJIE 3aIMCH HAIEeTo KOoJa MPUHUMAET CIIeTYIOMIUI BU/L.

JInerunr 20.6. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub OptionsToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles OptionsToolStripMenultem.Click

Dim optionsForm As New Form?2

optionsForm.ShowDialog()

End Sub

JIBax bl mEnkaem rmo komanae Exit mys anementa ynpasienuss MenuStrip. Tosisnsiercs ma6-
JIOH METO/1a, KOTOPBIH MOCJIe 3aMUCH HAILIETO KOJa MPUHUMAET CIIeTYIONIUI BU/L.

JIncrunr 20.7. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub ExitToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _
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Handles ExitToolStripMenultem.Click

Me.EndGame()

End Sub

JIBa 1l IIETKAEM 10 3JIeMEHTY yrpasiieHus: PictureBox ¢ pucynkoM new.bmp (1 B naHenu
Properties mis 3Toro snemeHTa Ha BKJIagke Events mBaxsl menkaem no umeHu coobitus Click).
[NosiBnsieTcst n1abI0H METO/Ia, KOTOPBIH MOCIIE 3aITMCH HAIIETO KOJa MPUHUMAET CJIeTYIOMIMI BU/L.

JIuctunr 20.8. Metoa-o6padoTUHK IETIKa 10 JIeMEHTY.

Private Sub newGame_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles newGame.Click

StartNewGame()

End Sub

JIBa1pl IIETKAEM I10 IEMEHTY ynpasieHus PictureBox ¢ pucynkom exit.bmp (uim B nanenu
Properties mis 3Toro snemeHTa Ha BKJIagke Events mBaxapl menkaem no umeHu coobitus Click).
[NosiBnsieTcst n1abJI0H METO/Ia, KOTOPBIH MOCIIEe 3aITMCH HAIIETO KOJa MPUHUMAET CJIeTYIOMIMI BU/L.

JIuctunr 20.9. Metoa-o6padoTUYHK IETIKa 10 JIeMEHTY.

Private Sub exitGame_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles exitGame.Click

EndGame()

End Sub

JIBax /bl IIETKAaeM IO 37eMeHTy ynpasieHus PictureBox c¢ pucyHkom options.bmp (nmm B
naneu Properties 1 9Toro snemMeHTa Ha BKiIaake Events qBaskabl MIETKaeM MO UMEHU COOBITHS
Click). INosiBnsiercs madbaoH MeToa, KOTOPBIN MOCTIe 3aMKCH HAIIero Kojia PUHUMAET CIIeLyIONHiA
BUI.

JIuctunr 20.10. Meton-00paboTUMK IeTIKA [0 IEMEHTY.

Private Sub options_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles options.Click

ShowOptions()

End Sub

Jlns1 ynpaBieHust Urpoid Mbllibio, B maHeaun Properties (1u1s1 popmbl Form1) Ha Bkiaake Events
JBKIBI METKaeM 1o uMeHu coobitust MouseDown. TlosiBnsiercst ma6moH MeTosia, KOTOpBId Mocie
3aMKCH HAIIeTO KOJa MPUHUMAET CJIeTYIONIUI BU/L.

JInerunr 20.11. Metoa-o0paboTYnK HaKaTHsl KHOIKY MBIIIH.

Private Sub Form1_MouseDown(ByVal sender As System.Object, _

ByVal e As System.Windows.Forms.MouseEventArgs) _

Handles MyBase.MouseDown

mouseOffset = New Point(-e.X, -e.Y)

End Sub

Jns1 ynpaBieHus: Urpoid Mbllbio, B maHeau Properties (1u1s1 popmbl Form1) Ha Bkiaake Events
JBK/IBI METKaeM 1Mo uMeHu coobiths MouseMove. [TosiBiisiercs 1abMoH MeToia, KOTOPBIA Mocie
3aMKCH HAIeTO KOJa MPUHUMAET CJIeTYIONIUI BU/L.

JInerunr 20.12. Metoa-o0paboT4YuK repeMeIieH s MbIIIIH.

Private Sub Form1_MouseMove(ByVal sender As System.Object, _

ByVal e As System.Windows.Forms.MouseEventArgs) _

Handles MyBase.MouseMove

If e.Button = Windows.Forms.MouseButtons.Left Then

Dim mousePos As Point = Control.MousePosition

mousePos.Offset(mouseOffset. X, mouseOffset.Y)

Location = mousePos

End If
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End Sub

Jns ynpaBieHusl Urpoy KJIaBUIIaMH KJIaBUaTypsel, B aHeau Properties (1u1s ¢popmbl Form1)
Ha BKJajike Events nBaxapl meénkaeM mo umenn coowsitusi KeyPress. [osiBnsieTcs mabdiaoH Merona,
KOTOPBI TOCTIe 3alKCH HAIIETO KOJa MPUHUMAET CJAEAYIOIIUI BUI.

JIncrunr 20.13. Metoa-o0paOoTYMK HaKaTHS KIABHUIIIH.

Private Sub Form1_KeyPress(ByVal sender As System.Object, _

ByVal e As System.Windows.Forms.KeyPressEventArgs) _

Handles MyBase.KeyPress

Select Case e.KeyChar

Case "p"c, "P"c

If paused Then

Restart()

Else

Pause()

End If

Case "m"c, "M"c

If Me.FormBorderStyle = _

Windows.Forms.FormBorderStyle.Fixed3D Then

Me.FormBorderStyle = _

Windows.Forms.FormBorderStyle.None

Me.Menu = Nothing

Else

Me.FormBorderStyle = _

Windows.Forms.FormBorderStyle.Fixed3D

'‘Me.Menu = Me.MainMenul

End If

Case Else

" Do nothing.

End Select

End Sub

UroObl porpamma rnepuoanvecku uepe3 Interval BpemeHH IOTMONHSIA T0JIe UTPhl HOBBIMU
Pa3HOLIBETHBIMH KPyraMu (B3aMeH BBIOUTHIX UTPOKOM KPYTOB), HIKE (DOPMBI IBAXKIBI IIEITKAEM T10
3HAUKy U1 nepsoro taiimepa Timerl (um B na”enu Properties 1y1s1 35Toro KOMIOHEHTa Ha BKJIAJIKE
Events nmBaxnp ménkaem mo umenu coowitrst Tick). [NosiBnsieTcs madinoH MeTofia, KOTOpPBId Mocie
3aMyCH HAIeTO KOJa MPUHUMAET CJIeTYIONIUI BU/L.

JInctunr 20.14. Meton, BeizbiBaeMblil uepes3 Interval BpemeHu.

Private Sub Timer1_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Timer1.Tick

" Add another row to the grid and update the screen.

matrix.AddRow()

matrix.Draw(Me.PictureBox 1.CreateGraphics(), _

Me.PictureBox1.BackColor)

End Sub

UroObl B BepxHel yacTu (popMbl (Ha CHHEH MoiocKe sl cBocTBa Text) mocie Havyasa urpbl
nien orcyeér BpemeHu (Time), Huke (POpMBI IBaXIbl IIENKAEM I10 3HAUKY JJIs BTOPOro TalMepa
Timer2 (umu B nanesnu Properties 111 3Toro KOMIIOHeHTa Ha BkJaake Events ABaxapl MIETKaeM IO
umenn coowitus Tick). TosBsiercsa madioH MeToa, KOTOPBIH MOC/e 3alvcCh HAIllero Kojaa MpuHU-
MaeT CJIeyIOIni BU/.

JIuctunr 20.15. Meton, Bei3biBaeMbIl uepes Interval Bpemenu.
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'CYETUMK CeKyH, KOTOPBI OOHYJIsIEM B HauaJle KaKJI0W UI'PbI

‘B Meroze StartNewGame:

Dim secondCounter As Integer

'‘BpemMsi OKOHYaHUS UTPHI:

Dim EndGameTime As Integer = 60

Private Sub Timer2_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Timer2.Tick

secondCounter = secondCounter + 1

Me.Text = "Time : " & secondCounter.ToString()

'‘Menonust OKOHYaHUS UTPbI:

If secondCounter = EndGameTime Then

My.Computer.Audio.Play( _

"..\..\Resources\win.wav", _

AudioPlayMode.Background)

End If

End Sub

Cxema 3armucy ¥ BBIBOJIA CIPaBOYHOM MH(OPMAIMK, HAIIPUMEp, C MpaBUIAMH WIPbl TIOCTE
BbIOOpa KoMaH 16l Contents (1)1 7ieMeHTa yrpanieHus: MenuStrip) u rocsie Bbioopa Apyrux KOMaH/1
yXe MPUBOJWIACH B HALIIMX MPEAbIAYIINX paboTax.

MBI 3aKOHYMIIM HallMcaHWe TPOrpaMMel B IaBHbIN kiacc Form1 (s ¢popmsl Form1 ¢ noss-
30BaTeIbCKUM UHTEPQENCOM UTPHI).

Tenepp B HaIll MPOEKT 100aBJIsieM HOBbIE (hailibl (JIIs1 TPOrPaMMHUPOBAHUSI COOTBETCTBYIOIIHUX
UTPOBBIX eUCTBUH). [J06aBUTH B MPOEKT (paiia MOXKHO 1O IByM BapHaHTaM.

[To nepBomy BapuaHTy, H0OABJIsieM B MPOEKT HYXKHBIN (hailj1 MO OOBIYHON CXeMe: B TaHeH
Solution Explorer BbIIOMHsIEM PaBblid IETIOK MO UMEHHU MTPOEKTa, B KOHTEKCTHOM MEHIO BHIOMpaeM
Add, Existing Item, B manenmu Add Existing Item B okne “Files of type” BoiOupaem “All Files”, B
LEHTPAJIbHOM OKHE HaXoauM (Harpyumep, B Manke KommbioTepa aiii, cKonmupoBaHHbi U3 MHTep-
HETa), BbIIesIsieM UMs 3Toro haiiia u meakaemM KHonky Add (Wi 1BaxIbl MEIKaeM 10 UMEHH STOTO
paitna).

ITo BTrOpOMYy BapuanTty, B naHenu Solution Explorer BeIMOIHSIEM MpaBbii IMIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Bbimensem
mabnon Code File, B okae Name 3anuceiBaem ums Block.vb u ménkaem kHonky Add. B mpoekt (1
B naHenb Solution Explorer) no6asnsiercst 3ToT (ailyi, OTKphIBaeTCS MyCTOe OKHO PelaKTUPOBAHUS
KOJIa, B KOTOPOE 3alMChIBAEM KOJI CO CIIEAYIONIETro JUCTUHTA.

JInctunr 20.16. Howiii daii.

Imports System.Drawing.Drawing2D

"' <summary>

"' This class represents one of the balls in the game grid.

"' </summary>
<remarks></remarks>
Public Class Block
Public Const BlockSize As Integer = 25
Private colorValue As Color
Private deletionValue As Boolean = False
Private Shared rand As New Random
Public Property Color() As Color
Get
Return colorValue
End Get

m
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Set(ByVal Value As Color)

colorValue = Value

End Set

End Property

Public Property MarkedForDeletion() As Boolean

Get

Return deletionValue

End Get

Set(ByVal Value As Boolean)

deletionValue = Value

End Set

End Property

Public Sub New(ByVal newColor As Color)

colorValue = newColor

End Sub

Public Sub New(ByVal colors() As Color)

Dim ncolors As Integer = colors.Length

Dim pickedColor As Integer

pickedColor = rand.Next(0, ncolors)

colorValue = colors(pickedColor)

End Sub

Public Sub Draw(ByVal graphics As Graphics, ByVal point As Point)
Dim brush As System.Drawing.Drawing2D.LinearGradientBrush = _
CreateTheBrush(point)

DrawTheCircle(graphics, brush, point)

End Sub

Private Sub DrawTheCircle(ByVal graphics As Graphics, _
ByVal brush As LinearGradientBrush, ByVal location As Point)
Dim topleft As Point = location

Dim bottomright As Point = New Point(location.X + _
BlockSize, location.Y + BlockSize)

Dim transTopLeft As Point = PointTranslator. Translate ToBL( _
topleft)

Dim transBottomRight As Point = _

PointTranslator. TranslateToBL(bottomright)

Dim transwidth As Integer = transBottomRight. X — transTopLeft. X
Dim transheight As Integer = _

transBottomRight.Y — transTopLeft.Y
graphics.FillEllipse(brush, New Rectangle(transTopLeft, _

New Size(transwidth, transheight)))

End Sub

Private Function CreateTheBrush(ByVal location As Point) As _
LinearGradientBrush

Dim transLocation As Point = _

PointTranslator. TranslateToBL (location)

Dim brushptl As Point = transLocation

Dim brushpt2 As New Point(transLocation.X + Block.BlockSize _
+ 4, transLocation.Y — BlockSize — 4)

Dim brush As New LinearGradientBrush(brushptl, _
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brushpt2, Me.Color, System.Drawing.Color.White)
Return brush
End Function
End Class
ITo BTOpOMYy Bapuanty, B nmaHenu Solution Explorer BeIMOIHSIEM MpaBbiid MIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHI0 BeiOupaeM Add, New Item, B manenu Add New Item Bbimensem
mabnon Code File, B okHe Name 3amuceiBaem uMs Grid.vb u ménkaem kHonky Add. B npoekt (1
B naHenb Solution Explorer) no6asnsiercst 3ToT (ailyi, OTKphIBaeTCs MyCTOe OKHO PelaKTUPOBAHUS
KOJa, B KOTOPOE 3aIMChIBaeM KOJ| CO CJIGAYIOIIETro JUCTHHTA.
JIuctunr 20.17. HoBwii daii.
"' <summary>
"' This class represents the grid of blocks. It handles most of
"' the game play.
</summary>
<remarks></remarks>
Public Class Grid
" The grids is 12 columns and 15 rows of Block objects.
Dim matrix(11, 14) As Block
"' <summary>
"' Creates a few rows of blocks to start the game.
"" Game starts with Red, Blue, and Green blocks.
"' </summary>
<param name="nrows">Number of rows of blocks to create
to start the game.</param>
<remarks></remarks>
Public Sub New(ByVal nrows As Integer)
If nrows > matrix.GetLength(0) Then
Throw New Exception("Must start with " & _
matrix.GetLength(0) & " or fewer rows.")
End If
Dim row As Integer
Dim column As Integer
For row = 0 To nrows — 1
For column = 0 To matrix.GetLength(1) — 1
matrix(row, column) = New Block( _
New Color() {Color.Red, Color.Blue, Color.Green})
Next
Next
For row = nrows To matrix.GetLength(0) — 1
For column = 0 To matrix.GetLength(1) — 1
matrix(row, column) = Nothing
Next
Next
End Sub
"' <summary>
"" A new row may be added at any time. New rows have Gray
"' blocks in addition
"' to Red, Blue, and Green. This makes the game more difficult.
</summary>

m

m

m
m

m

m
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m

<remarks></remarks>

Public Sub AddRow()

Dim column As Integer

" Add a new block to each column.

For column = 0 To matrix.GetLength(1) — 1

Dim newBlock As New Block(New Color() _
{Color.Red, Color.Blue, Color.Green, Color.Gray })
" Add the new block at the botttom of the column,

"and push the rest of the

" blocks up one column.

For row As Integer = matrix.GetLength(0) — 1 To 1 Step -1
matrix(row, column) = matrix(row — 1, column)
Next

matrix(0, column) = newBlock

Next

End Sub

"' <summary>

"' Draw the grid of blocks

"' </summary>

<param name="graphics"></param>

<param name="backColor"></param>
<remarks></remarks>

Public Sub Draw(ByVal graphics As Graphics, _
ByVal backColor As Color)
graphics.Clear(backColor)

Dim row As Integer

Dim column As Integer

Dim theBlock As Block

For row = 0 To matrix.GetLength(0) — 1

For column = 0 To matrix.GetLength(1) — 1
theBlock = matrix(row, column)

If Not theBlock Is Nothing Then

Dim pointA As New Point( _

column * Block.BlockSize, _

row * Block.BlockSize)

matrix(row, column).Draw(graphics, pointA)
End If

Next

Next

End Sub

"' <summary>

"' This method responds to a click event in the UI.
"' </summary>

<param name="point"></param>
<returns>The number of blocks removed from the grid.</returns>
<remarks></remarks>

Public Function Click(ByVal point As Point) As Integer
" Figure out row and column.

m
m

m

m
m

m
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Dim total As Integer

Dim transPt As Point = PointTranslator. TranslateToTL(point)
Dim selectedRow As Integer = transPt.Y \ Block.BlockSize
Dim selectedColumn As Integer = transPt.X \ Block.BlockSize
Dim selectedBlock As Block = matrix(selectedRow, _
selectedColumn)

If Not selectedBlock Is Nothing Then
selectedBlock.MarkedForDeletion = True

' Determine if any of the neighboring blocks are

' the same color.
FindSameColorNeighbors(selectedRow, selectedColumn)
' Determine how many blocks would be eliminated.
total = Me.CalculateScore()

If total > 1 Then

Me.CollapseBlocks()

Else

Me.ClearMarkedForDeletion()

End If

End If

Return total

End Function

Private Sub ClearMarkedForDeletion()

Dim row As Integer

Dim column As Integer

For column = matrix.GetLength(1) — 1 To O Step -1
"If column is completely empty, then move everthing
" down one.

For row = 0 To matrix.GetLength(0) — 1

If Not matrix(row, column) Is Nothing Then
matrix(row, column).MarkedForDeletion = False

End If

Next

Next

End Sub

"' <summary>

"' Find out how many blocks will be eliminated.

"' </summary>

<returns></returns>

<remarks></remarks>

Private Function CalculateScore() As Integer

Dim row As Integer

Dim column As Integer

Dim total As Integer = 0

For column = matrix.GetLength(1) — 1 To O Step -1
"If column is completely empty, then move everthing
" down one.

For row = 0 To matrix.GetLength(0) — 1

If Not matrix(row, column) Is Nothing Then

If matrix(row, column).MarkedForDeletion Then

m
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total += 1

End If

End If

Next

Next

Return total

End Function

"' <summary>

"" After the blocks are removed from the columns, there may be
"' columns that are empty. Move columns from right to left to
"' fill in the empty columns.

"' </summary>

<remarks></remarks>

Public Sub CollapseColumns()

Dim row As Integer

Dim column As Integer

For column = matrix.GetLength(1) — 1 To O Step -1
"If column is completely empty, then all the columns
" over one.

Dim noBlocks As Boolean = True

For row = 0 To matrix.GetLength(0) — 1

If Not matrix(row, column) Is Nothing Then
noBlocks = False

End If

Next

If noBlocks Then

Dim newcol As Integer

For newcol = column To matrix.GetLength(1) — 2
For row = 0 To matrix.GetLength(0) — 1
matrix(row, newcol) = matrix(row, newcol + 1)
Next

Next

newcol = matrix.GetLength(1) — 1

For row = 0 To matrix.GetLength(0) — 1
matrix(row, newcol) = Nothing

Next

End If

Next

m

End Sub

"' <summary>

"' Remove all the blocks from the grid.
"' </summary>

<remarks></remarks>

Public Sub CollapseBlocks()

Dim theBlock As Block

Dim column As Integer

Dim row As Integer

Dim aRow As Integer

m
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" First remove the blocks from each column.
For column = 0 To matrix.GetLength(1) — 1
For row = matrix.GetLength(0) — 1 To O Step -1
theBlock = matrix(row, column)

If (Not theBlock Is Nothing) Then

If theBlock.MarkedForDeletion Then

For aRow = row To matrix.GetLength(0) — 2
matrix(aRow, column) = _

matrix(aRow + 1, column)

Next

matrix(matrix.GetLength(0) — 1, _

column) = Nothing

End If

End If

Next

Next

' Reset the MarkedForDeletion flags.

For row = 0 To matrix.GetLength(0) — 1
For column = 0 To matrix.GetLength(1) — 1
theBlock = matrix(row, column)

If Not theBlock Is Nothing Then
theBlock.MarkedForDeletion = False

End If

Next

Next

' Remove any columns that are now empty.
CollapseColumns()

End Sub

"' <summary>

"' Provides access into the grid.

"' </summary>

<param name="row"></param>

<param name="column"></param>
<value></value>

<remarks></remarks>

Default Public Property Item(ByVal row As Integer, _
ByVal column As Integer) As Block

Get

Return matrix(row, column)

End Get

Set(ByVal Value As Block)

matrix(row, column) = Value

End Set

End Property

Private blocksToExamine As ArrayList

"' <summary>

"' Set MarkedForDeletion to True for each neighboring block
"' of the same color.

</summary>

m
m
m
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m

<param name="row"></param>

<param name="column"></param>
<remarks></remarks>

Private Sub FindSameColorNeighbors(ByVal row As Integer, _
ByVal column As Integer)

Dim color As Color = matrix(row, column).Color
blocksToExamine = New ArrayList
blocksToExamine.Add(New Point(row, column))
matrix(row, column).MarkedForDeletion = True

" Each time you find a neighbor, mark it for deletion, and
"add it to the list of blocks to look for neighbors.

" After you

" examine it, remove it from the list. Keep doing this
"until there are no more blocks to look at.

While blocksToExamine.Count > 0

FindNeighbors()

End While

End Sub

"' <summary>

"' Look to the blocks on each side.

"' </summary>

<remarks></remarks>

Private Sub FindNeighbors()

' Take the first block out of the arraylist and examine it.
Dim location As Point = CType(blocksToExamine(0), Point)
Dim currentBlock As Block = matrix(location.X, location.Y)
Dim row As Integer = location.X

Dim column As Integer = location.Y
blocksToExamine.RemoveAt(0)

Dim nextRow As Integer

Dim nextCol As Integer

Dim selected As Block

"look up

If row < matrix.GetLength(0) — 1 Then

nextRow =row + 1

selected = matrix(nextRow, column)
ExamineNeighbor(selected, nextRow, column, _
currentBlock.Color)

End If

"look down

If row > 0 Then

nextRow = row — 1

selected = matrix(nextRow, column)
ExamineNeighbor(selected, nextRow, column, _
currentBlock.Color)

End If

" look left

If column > 0 Then

nextCol = column — 1

m
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selected = matrix(row, nextCol)
ExamineNeighbor(selected, row, nextCol, _
currentBlock.Color)
End If
"look right
If column < matrix.GetLength(1) — 1 Then
nextCol = column + 1
selected = matrix(row, nextCol)
ExamineNeighbor(selected, row, nextCol, _
currentBlock.Color)
End If
End Sub
"' <summary>
"' If the neighbor is the same color, add it to the blocks
"' to examine.
</summary>
<param name="selected"></param>
<param name="row"></param>
<param name="column"></param>
<param name="color"></param>
<remarks></remarks>
Private Sub ExamineNeighbor(ByVal selected As Block, _
ByVal row As Integer, ByVal column As Integer, _
ByVal color As Color)
If Not selected Is Nothing Then
If selected.Color.Equals(color) Then
If Not selected.MarkedForDeletion Then
selected.MarkedForDeletion = True
blocksToExamine.Add(New Point(row, column))
End If
End If
End If
End Sub
End Class
ITo BTrOpOMYy Bapuanty, B naHenu Solution Explorer BeIMOTHSIEM MpaBbii MIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHI0 BeiOupaeM Add, New Item, B manenu Add New Item Boimensem
ma6non Code File, B okne Name 3ammceiBaem ums HighScore.vb u ménkaem kHonky Add. B mpoekr
(v B manesns Solution Explorer) no6asisiercst 3ToT (paidin, OTKphIBAETCS IMyCTOE OKHO PeAAKTUPOBAHM S
KOJIa, B KOTOPOE 3aIMChIBaeM KOJ] CO CJIAYIOIIEro JUCTHHTA.
JInuctunr 20.18. Hoswiii daii.
"' <summary>
"' Represents one high score.
"' </summary>
<remarks></remarks>
Public Class HighScore
Implements IComparable
Public nameValue As String
Public scoreValue As Integer
Public Property Name() As String

m
m
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Get

Return nameValue

End Get

Set(ByVal Value As String)

nameValue = Value

End Set

End Property

Public Property Score() As Integer

Get

Return scoreValue

End Get

Set(ByVal Value As Integer)

scoreValue = Value

End Set

End Property

Public Overrides Function ToString() As String

Return Name & ":" & Score

End Function

Public Sub New(ByVal saved As String)

Name = saved.Split(":".ToCharArray)(0)

Score = Clnt(saved.Split(":".ToCharArray)(1))

End Sub

Public Function CompareTo(ByVal obj As Object) As Integer Implements
System.IComparable.CompareTo

Dim other As HighScore

other = CType(obj, HighScore)

Return Me.Score — other.Score

End Function

End Class

ITo BTrOpOMYy BapuanTty, B naHenu Solution Explorer BeIMOIHSIEM MpaBbii IMIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Bbimensem
ma6mnon Code File, B okHe Name 3anceiBaem umst HighScores.vb u ménkaem kaonky Add. B mpoekr
(u B manes Solution Explorer) no6aBisiercst 3TOT haiisi, OTKPhIBAETCS MYCTOE OKHO PEaKTUPOBAHUS
KOJIa, B KOTOPOE 3aIMChIBaeM KOJ] CO CJIAYIOIIEro JUCTHHTA.

JInuctunr 20.19. HoBwiii daiin.

Imports Microsoft.Win32

"' <summary>

"' Reads and writes the top three high scores to the registry.

"' </summary>
<remarks></remarks>
Public Class HighScores
"' <summary>
"' Read scores from the registry.
"' </summary>
<returns></returns>
<remarks></remarks>
Public Shared Function GetHighScores() As HighScore()
Dim tops(2) As HighScore
Dim scoreKey As RegistryKey = Registry.CurrentUser. _

m
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CreateSubKey("Software\VBSamples\Collapse\HighScores")
For index As Integer = 0 To 2

Dim key As String = "place" & index.ToString

Dim score As New HighScore(CStr(scoreKey.GetValue(key)))
tops(index) = score

Next

scoreKey.Close()

Return tops

End Function

"' <summary>

" Update and write the high scores.

"' </summary>

<param name="score"></param>

<remarks></remarks>

Public Shared Sub UpdateScores(ByVal score As Integer)
Dim tops(3) As HighScore

Dim scoreKey As RegistryKey = Registry.CurrentUser. _
CreateSubKey("Software\VBSamples\Collapse\HighScores")
tops(0) = New HighScore(scoreKey.GetValue("Place0"). ToString)
tops(1) = New HighScore(scoreKey.GetValue("Placel"). ToString)
tops(2) = New HighScore(scoreKey.GetValue("Place2"). ToString)
If score > tops(2).Score Then

Dim name As String = InputBox("New high score of " & _
score & " for:")

tops(3) = New HighScore(" :0")

tops(3).Name = name

tops(3).Score = score

Array.Sort(tops)

Array.Reverse(tops)

scoreKey.SetValue("Place0", tops(0).ToString)
scoreKey.SetValue("Placel", tops(1).ToString)
scoreKey.SetValue("Place2", tops(2).ToString)

End If

scoreKey.Close()

End Sub

"' <summary>

"' Set up the entries for new scores.

"' </summary>

<remarks></remarks>

Shared Sub SetUpHighScores()

Dim scoreKey As RegistryKey = Registry.CurrentUser. _
CreateSubKey("Software\VBSamples\Collapse\HighScores")
If scoreKey.GetValue("Placel") Is Nothing Then
scoreKey.SetValue("Place0", " :0")
scoreKey.SetValue("Placel", " :0")
scoreKey.SetValue("Place2", " :0")

End If

scoreKey.Close()

End Sub

m
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"' <summary>
"' Reset scores.
"' </summary>
"' <remarks></remarks>

Shared Sub ResetScores()
Dim scoreKey As RegistryKey = Registry.CurrentUser. _
CreateSubKey("Software\VBSamples\Collapse\HighScores")
scoreKey.SetValue("Place0", " :0")
scoreKey.SetValue("Placel", " :0")
scoreKey.SetValue("Place2", " :0")
scoreKey.Close()
End Sub
End Class
[To BTrOpOMYy BapuanTty, B naHenu Solution Explorer BeINOTHSIEM MpaBbii IIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Boimensem
mradnon Code File, B okHe Name 3anuceiBaem nvs PointTranslator.vb u ménkaem kHorky Add. B
poekT (1 B maHelss Solution Explorer) mo6aBisiercst 3TOT hailsl, OTKPBIBAETCS IMyCTOE OKHO PeIaK-
TUPOBAHUSI KOJIa, B KOTOPOE 3aIKChIBAeM KOJ CO CIISAYIOIIEro JUCTHHTA.
JInctunr 20.20. Howiii daii.
"' <summary>
"' Form coordinates have the top, left as (0,0). For the game grid,
"' it is easier to have the bottom left of the grid as (0,0). This
"' translates the points.
</summary>
<remarks></remarks>
Public Class PointTranslator
Private Shared graphicsValue As Graphics
Private Shared height As Integer
Public Shared Property Graphics() As Graphics
Get
Return graphicsValue
End Get
Set(ByVal Value As Graphics)
graphicsValue = Value
height = Clnt(graphicsValue.VisibleClipBounds.Height())
End Set
End Property
" Translates an (X,Y) point from the top left to
"an (X, Y) point from the bottom left.
Public Shared Function TranslateToBL(ByVal topleft As Point) _
As Point
Dim newPoint As Point
newPoint.X = topleft.X
newPoint.Y = height — topleft.Y
Return newPoint
End Function
Public Shared Function TranslateToTL(ByVal bottomleft As Point) _
As Point
Dim newPoint As Point
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newPoint.X = bottomleft.X

newPoint.Y = height — bottomleft.Y

Return newPoint

End Function

End Class

IMocte »stux pmodaenenmii  ( Block.vb, Grid.vb, HighScore.vb, HighScores.vb,
PointTranslator.vb) B manenu Solution Explorer goymkHbI ObITh (paiisibl, TOKa3aHHBIE BhIIIIE. [{BaX bl
mENnKast Mo UMeHHu (paiina, o060 (aiia MOKHO OTKPHITh, U3YUUTh U PEAAKTUPOBATS.

Ternepp B HaIll MPOEKT 100ABJIsIEM MepeMEeHHbIe U METO/IbI, CBsi3aHHbIe ¢ (hopmoit Form?2 nis
BBIBOJIA PE3Y/IbTATOB UTPHI.

OtkpbiBaeM daitit Form2.vb (Hanpumep, no cxeme: File, Open, File) u B knacce Form?2 Haero
MIPOEKTA 3aMMChIBAEM CJIEYIOIIee CBOWCTBO.

JInuctunr 20.21. CBOICTBO.

Public Property SoundOn() As Boolean

Get

Return Me.isSoundOn.Checked

End Get

Set(ByVal Value As Boolean)

Me.isSoundOn.Checked = Value

End Set

End Property

B manenmu Properties (st Form?2) Ha Bkiagke Events mBax bl MIEIKaeM M0 UMEHH COOBITHS
Load (3arpy3ka). [NosiBuBmuiicst ma6non meroqa Form?2_Load nocrne 3anvcy Harero Kojaa nmpyuHU-
MaeT CJIeyIOIui BU/.

JInctunr 20.22. Meton a5 3arpy3Ku pe3y/IbTaTOB UTPbI.

Private Sub Form?2_Ioad(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles MyBase.Load

Me.DataGridView1.DataSource = HighScores.GetHighScores()

End Sub

Ha ¢opme Form?2 neaxapl meénkaem no kHomke Button. TlosiBnsiercs mabnon meroxpa (ist
OYMCTKH TaOJMIIBI PE3YJIbTATOB), KOTOPBIN TOCTIE 3AIUCH HAIIIero Kojia MPUHUMAET CIIeAYIONIUI BU/L.

JInerunr 20.23. Metoa-o0paboT4uK MIeTIKa KHOKH.

Private Sub Button1_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Button1.Click

HighScores.ResetScores()

Me.DataGridView1.DataSource = HighScores.GetHighScores()

End Sub

B ciydae HeoOXomumMocCTH, MeTO/IMKa T00aBJICHUS B IIPOEKT 3BYKOBOTO curHasia Beep (mo-pyc-
cku: bum) onucana panee.
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20.5. 3amyck urpsl

CTtpouM U 3arrycKaeM MporpaMMy Ha BBITIOTHEHHE OOBIYHBIM 00Pa30OM:

Build, Build Selection; Debug, Start Without Debugging.

B otBer Visual Studio BBIBOAUT MOKa3aHHYIO BbIIe (hOPMY, Ha KOTOPOW UCKYCCTBEHHBIN MHTEJI-
JIEKT MTPOU3BOJIBHBIM 00Pa30M (IIpU MOMOIIIM FreHepaTopa CIIyJaiHbIX Yyices —I'.C.4. Kiacca Random)
CTPOHT Pa3HOLIBETHYIO MAJTUTPY CTPOK M CTOJOLOB U3 IUIOCKUX T€OMETPUUYECKUX (DUTYp, B TAHHOM
npuMepe, U3 Pa3HOIBETHBIX KPYTOB.

3aTeM UrpoK MpH MOMOIIH YKa3aTelis MBIIIIY ObICTPO BHIOMPAET TOT LIBET, KOTOPHINA OXBATHIBACT
KaK MOXHO OOJIbIliee KOJIMUECTBO KPYroB (TUIOMIAIh TAUTPBI) U HAKUMAET KHOIMKY MBIIIH (YTOOBI
BBIOWTD 9TU KPYTH U3 TIAJTUTPBHI).

Kpyru onmHakoBoro 1sera, COeTMHEHHbBIE MEkLy COOOH 1O TOPU30HTAIH (TI0 CTPOKE) U Bep-
THKJIH (10 CTONOIY) MCKYCCTBEHHBIN MHTEJUIEKT YAAJISeT, a UTPOKY HauuCisioTces o 10 ovkoB 3a
KaX[Iblil BBIOUTBIN KPYT.

ITo Takoii cxeme UTPOK OBICTPO MIETKAET MBIIIBIO TIO KPyraM, CTapasich 3a OTBEJEHHOE BpeMs
BBIOWTH KaK MOXHO OOJIbIIIE KPYTOB M COOTBETCTBEHHO OUKOB (COIVIACHO MPHUBEIEHHBIM BBIIIIE TIpa-
BHUJIAM).

I[No meTonuKe TaHHOM IIaBBl MOKHO pa3padaThiBaTh CaMble pa3HOOOpa3HbIE UI'PHI IO BHIOWBA-
HUIO (PUTYp OIHOTO I[BETA M3 PA3HOIBETHOM MAJUTPBl PA3HOOOPA3HBIX (DUTYP C HUCTIOIb30BAHUEM
MCKYCCTBEHHOTO MHTEJIJIEKTA.
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I'naa 21. MeToanka nporpaMMHpPOBaHUS
HCKYCCTBEHHOI0 HHTEJUIEKTA B UIPe Mo cOOpKe
NPSAMBIX U3 5 1 00jiee 00bEKTOB OJUHAKOBOIO I[BETA

21.1. O0mme cBeaeHnst

OnuiemM MEeTOAMKY MPOEKTUPOBAHUA M IPOrPaMMHUPOBAHMSA TUIIMYHOM M INMPOKO pacIpo-
CTPaHEHHON MI'Pbl UI'POKA C MCKYCCTBEHHBIM MHTEJIJIEKTOM B BHJE KOMIIBIOTEPA, KOraa Ha ¢opme
B OTZIEJIbHBIX KBaJparax CEeTKH, HarmpuMmep, 9 X 9 cHauasia MpOU3BOIBHBIM 00pa3oM (TIpH MOMOIIN
reHeparopa cily4yalHbIX yHcell — I.C.4. Kjacca Random) nosiBisiercst onpesiesieHHOe KOJIMYECTBO, B
JaHHOM Urpe 3 pa3HOLBETHbIX OOBEKTA, HApUMep, 3 OOJIBIIMX MsAYa, KOTOPbIE UTPOK MOXKET Iepe-
MEILATh ITPY MIOMOILY MBILIH, U 3 MAJIEHBKUX Pa3HOLIBETHBIX M4a, KOTOPBIE pa3MEILAET UCKYCCTBEH-
HBIIl MHTEJJIEKT, YTOOBI TIOMEIIATh UTPOKY MOCTPOUTH NMPAMYIO JIMHHIO U3 MSYeH (Tak Kak B KJIETKY
C MaJIEHBKUM MSTYOM OOJIBIION MY yKe Helb3s1 PAa3MECTHUTB).

3areM UrpoK NMpy MOMOIIM YKa3aTesisl MBIIIHN ObICTPO BHIOMpaeT (IIENKaeT) TOT OOJBIION MsT,
KOTOpBIA OH XeJIaeT EPEMECTUTD K APYroMy M4y (MM MsiyaM) TOro ke 1Beta. My, o KOTopoMy
UTPOK LIENKHYJ, HAYMHAET MyJbcupoBaTh. VIrpOK BTOPOHl pa3 IIENKaeT Ha TOW IMYCTOM KJIETKe, B
KOTOPYIO JJOJDKEH MePEeMECTUTBCSI MsTd, YTOOB 00pa30BaTh MPSAMYIO U3 MsYell OAMHAKOBOTO IIBETA.
M4 nepemeniaercs B 3Ty KjeTkKy. [lociie 3Toro uckyccTBEHHBIN MHTEJIEKT pa3MellaeT B IyCTyoIue
KJIETKH cliefyonye 3 OONbIMX MsT4a POU3BOJIBHBIX IIBETOB.

AHAJIOrMYHO UTPOK CHOBA LIETKAET MO BHIOPAHHOMY UM MUY U TI0 TOH KJIETKE, B KOTOPYIO MY
nepemertnaercs. [locie 3TOro MCKyCCTBEHHBI MHTEJUIEKT CHOBA pa3MeEIlaeT B MYCTYIOIIME KJIETKH
ceyonye 3 GONMBIIMX MY POU3BOJIBHBIX [[BETOB.

Kak TONbKO UIpOK COOEPET rOpPU3OHTAIbHYIO, BEPTUKAIbHYIO WM AUArOHAJIBHYIO HPAMYIO
JMHUIO U3 5 1 Oosiee MsYell OMHAKOBOI'O LIBETA, UT'POKY HAYUCIAOTCS OukH (1o 100 0uyKoB 3a Kak-
IBI COOpaHHBIN B JIMHUIO MS4), & JINHUS U3 COOpaHHBIX MsTYell cue3aeT, OCBOOOK Il KIETKH /IS
HOBBIX MSYEH.

ITo Tako# cxeme UTPOK OBICTPO HIENKAET MBIIIBIO M0 MsT4aM, CTapasiCh 3a OTBEIEHHOE BpeMsI
coOpaTh Kak MOXHO OOJIbIIe JIMHUI U3 MsUell OAMHAKOBOTO IBeTa. VICKYCCTBEHHBIN MHTEIUIEKT Ke
NepHOJNUYECKH (IIOCIIe KaXA0r0 BTOPOro IIeTYKa UTPOKa U CJIEAYIOLIEro 32 HUM MepeMelleHus MyJlb-
CHPYIOLIETO MSA4a B HOBYIO KJIETKY) AOMOJIHAET KJIETKU 3 HOBBIMU Pa3HOLIBETHBIMU MSA4YaMU (ITPOU3-
BOJIBHBIM 00pa3zoM).

HanHyto urpy Mel Oynem paspadarbiBaTh, ciienys urpe Line (mpoekt lines_vbnet.zip B 3aap-
XMBUPOBAaHHOM BHJe) 3 VIHTepHeTa, KoTopas pa3padoTaHa Ha ycrapeBiiedt Bepcun Visual Studio.
ITosToMy aBTOp JaHHOM KHUTHM pa3paboTall 3Ty Urpy Ha coBpeMeHHo# Bepcur Visual Studio, ucnpa-
BWJI OIIMOKY ¥ IOTIONHIJI €€ HeAOCTAIOIINMY [UIsI TUITMYHOM WTPBI 37IeMEHTaMH, HaprMep, CUETIH-
KOM CEeKYH/[] ¥ MEJIOOUAMM Hayajla 1 OKOHYaHHUSI BpEMEHH UTPBI.

B manemm Solution Explorer (Hamero OymyIiero nmpoekra) ABaXIbl METKAEM 1O UMEHHU rpa-
(puueckoro aitna BlackBall.png ans 6osnbioro msua y€pHoro 1perta. [losBisieTcsi COOCTBEHHBIN
rpacduydeckuii pepaktop Visual Studio ¢ u3o6paxkeHreM 3Toro Ms4a, Ipu4éM UHCTPYMEHTaMU 3TOTO
PEIAKTOPa MOKHO PEAAKTUPOBATh 3TO N300paxeHue (puc. 21.1) NpUMEHUTENBHO K HAILIMM 33/1a4aM.
BunHO, 4TO 3a CYET pacKkpacku Kpyra pa3jIMuHbIMM OTTEHKaMM COOTBETCTBYIOLIETo BeTa (B AaH-
HOM clly4yae, YEPHOro L[BeTa) CO3JaETcsl BIEYATIEHUE CBETOBBIX OJIMKOB, U TUIOCKUI YEPHBINA KPYT
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HAMU BOCITPUHMMAETCS Kak OOBEMHBIN PE3UHOBBIN MST4. AHAJIOTMYHO MOKHO YBUJIETD IpauvecKue
(baiisipl OOJBIIMX M MAJIEHBKUX MsTYel BCEX LBETOB B JAHHOM ITPOEKTE.

B Hauase urpel 3By4uT MEIOaUA:

My.Computer.Audio.Play("..\..\Sounds\drumpad-crash.wav")

UroOBl MOKHO OBUIO OrPaHUYMTL UTPY MO BPEMEHH IMPH IMOMOINU ONPeIeEHHON MEJIOINH,
UCTIONb3YEeM TaKOM KOJ:

'CY€TUMK CEeKyH[l, KOTOPbIi OOHYJIsIEM B HaYaJie KaKIO0W UTPhI

'B Metoge NewGame:

Dim secondCounter As Integer

'‘Bpemsi, uepe3 KOTOpOe 3ByUUT MEJIOASI

'BO3MOXHOTO OKOHYAHM S UTPBI:

Dim EndGameTime As Integer = 60

Private Sub tmr2_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles tmr2.Tick

DDTime.number += 1

IblTime.Refresh()

'CYETUMK CeKyH[!

secondCounter = secondCounter + 1

'‘Menonust OKOHYaHUS UTPbI:

If secondCounter = EndGameTime Then

My.Computer.Audio.Play("..\.\Sounds\win.wav", _

AudioPlayMode.Background)

End If

End Sub

B stom kone menoaus 3Byunt yepe3 60 cekynn. MoxHO 3a/1aTh JIioOOe BpeMsi, 0 OKOHYaHUH
KOTOPOT'O CEaHC UI'Phl MOKHO MPEKPATHTh, 3aMMcaTh HAOpaHHbIE OYKHM M HAYaTh HOBBIM CEaHC UTPHI
WM JIOMTYCTUTH K UI'Pe CIIEAYIOEro UIPoKa.
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# Line - Microsoft Visual Studio
File Edit View Project Build Debug Data Tools Test Image Window Community Help
B-SH@ s 5 I b Debug ~ Ay CPU x| E R
- -
. BlackBall.png - ...50, 32 bit, PNG]| DPaintvb | mModule.vb | Form2vb | Form3.vb [Design] | Form2.ub [Desian] | Formivb | Formiab [Design] ]

00001 ¥

= HLine -]
‘=4 My Project
= [ Sounds
8 drumpad-crash.wav
& winway
& BlackBall prg
1 BlueBall.png
15 DPaint vb
EFormivb
EForm2.vb
EForm3.vb
1l GreerBall png
1 LGreerBall.png

& M_BlackBall png
(& M_BlueBall.png
[l M_GreenBall png -
(& M_LGreerBall. png

\& M_MagentaBall.png

&l M_RedBall png

1 MagentaBall.png LJ
Properties - L X
Bitmap Editor [BrmpEd -

B =

B Appearance

32 bit

Quitput
Show output from = =

(Name)

[3Error List| = Output [F1Find Results 2
Ready

#5tart||«» Line - Mi... ®Games o... EN|j«<#k¥ 0:09

Puc. 21.1. I'papuyeckmii penakrop Visual Studio ¢ n3oOpaxenuem Msya.

21.2. IIpaBuja urpol

1. Tocne 3arycka 1aHHOM UTPbl (MUTPOKA C KOMITBIOTEPOM) Ha MOHUTOPE MOSIBJISIETCS OCHOBHAS
¢opma (puc. 21.2).

2. Ins nauyana urpsl B MeHio Urpa BeiOnpaem komanay Hoast.

[NosiBnsieTcs ctanaapTHas (HaM He HYKHO e€ npoektupoBarb) ¢opma InputBox ans 3anucu
uMeHu urpoka (puc. 21.3). 3anuceiBaeM (pyCCKMMU WM aHIJTMCKUME OYKBaMH) UMsI U IIETKAeM
kHornky OK (w1 Haxxumaem KjaBuiily Enter, MOCKOMBKY, Kak Mbl BUIMM, STa KJIABUIIIA BblJe/IeHA
10 YMOJTYAHUIO).
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* Line - Microsoft Visual Studio ;li}_x]

File Edit View Project Build Debug Data Tools Test Window Community Help

A-Eda s - <@ b b Debug ~ANYCPU | B R = 5=
g\‘ . Form1 Designervb | DPaintvb | mModule.b | Form2.ab | Form3.vb [Design] | Form2vb [Design] 'Forml.vb | Formivb [Design] | - X
3‘ (General) ~ | | (Declarations) ~|
gj =] | = &Line -
| — = My Project
& Cobepnre npamble n3 5 1 Goaee maYeH 04HOrO LUBETA lﬂ = [ Sounds
“Vlrp a | Owat  Tomotts 8 drumpad-crash.wav
& winway
Tlosan 4 BlackBall png
Coxpaimy &l BlueBall.png
3arpyaute {8 DPaint vb
Bbixoa EFormlvb
. Form2.vb
Nma: urpoka aramsie
il GreerBall png
14 LGreerBall.png
. 18 M_BlackBall png
Oukm: AN bl
1l M_GreenBall png
(& M_L GreerBall.png W
. \& M_MagentaBall.png
B pe M4. 5 M_RedBall png
1 MagentaBall.png
15 miviodule. vb b
Cneayoowpme mayu:
v
4 >
Show output from: Build -~ B AR xIE
—————— Build started: Project: Lime, Configuration: Debug hny CPU —————-
C:\UINDOWS\ Hicrosa: 0. NET) Framework\v3.5.20404\Vbe . exe /noconfiy /imports:Microsefe. Visuall callecti Collections. Generic, Sys
D:\NyDocs) DeskropProjects\DesktopProjects1iLine) DPaint .vh (154) : warning BC42105: Function ‘conPol' doesn't return a value on all code paths. A null re
Line -> D:\NyDocs)DeskropProjects)DeskropProjectsliLineybinybebug) Line, exe
Build: 1 0 failed, 0 , D skipped
< | _>lJ
HError List|m Output FIFind Results 2 |

Build succeeded Ln6 Col L Chi NS

#Start| » Line - Mi... |21Games o... [ Cobepur... Y «#e% 1:00

Puc. 21.2. Ucxonnas ¢opma.

UmA Urpoka

danuwnTte, noxamyicta, Bawe uma (ocTaenaTe

Ik
MOnE MYCTeIM HENESA):

Cancel

lEaH

Puc. 21.3. dopma a1 3armucu UMEHU UTPOKa.

3. Ha dopme B OTAENBHBIX KBajgpaTax CEeTKH 9 X 9 mpoM3BOJIBHBIM 00pa3oM (TIpH MOMOIIN
r.c.4. kiacca Random) mosiBisitotcst 3 pa3HOIBETHBIX OOJBIIUX Ms4a, KOTOPBIE UTPOK MOXKET Tepe-
MeIaTth MpH MOMOIIH MBIIIY, M 3 MaJICHPKMX Pa3HOLIBETHBIX MsTUa, KOTOPBIE pa3MellaeT UCKYCCTBEH-
HBIl MHTEJJIEKT, YTOOBI TIOMEIIATh UTPOKY MOCTPOUTH MPSIMYIO JIMHHIO U3 MSYeH (Tak Kak B KJIETKY
C MaJICHBKUM MSTYOM OOJIBIIION MY yXKe HeJlb3s1 Pa3MECTHTh).

3BYUYMT MeJIOMS HaYaJla UTPbl, U MOIIEN OTCUET BPEMEHHU UTPhl B CeKyHAax (puc. 21.4).
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4. Eciv u3 TpEX OOJBIMX MSYel eCTh MY OJMHAKOBOTO IIBETA, TO UT'POK TPH IMTOMOIIHU YKa-
3aTesist MBIIIU OBICTPO BHIOMpPaAET (MIETKAET) TOT MsT4, KOTOPBIM OH XKeJIaeT MepeMeCcTUTh K JPyroMmy
MYy (MM MsS9aM) TOTO Ke 1BETa.

Ecmu u3 Tpéx Gonpmx MsA4eld HeT MsYell OMUHAKOBOI'O 1[BETa, TO UTPOK IPH TIOMOIIH YKa-
3aTesisi MM OBICTPO BBHIOMpAeT (INETKAET) TOT Ms4, KOTOPBIM OH KeJlaeT MepeMecTUTb B JIPyroi
(6osee ymoOHBIIA, TIO €r0 MHEHHI0) KBaJpaT CETKU.

CobepuTe npamblie M3 5 U Gonee mAYeH ogHOrO LBeTa !H

Mrpa Ouga  TNoMowp

ma: lBaH

" . TUTTTTTT
L OUKU: L

T -TI - T
L — BpeMFI. TR .uE

° Crnepyrowme Maydu:

® ®

Puc. 21.4. 3 Gonpiux 1 3 MaJeHbKUX MsIya, OTCYET BPEMEHH UTPbI B CEKYHAX.

Ms14, 0 KOTOPOMY UTPOK IIENKHYII, HAYMHAET MyTbCUPOBATh (U UTPOK BUIUT, KAKOU ke Ms4
OH LIENTKHYJT).

Urpok moxer nepeaymath 1 HETKHYTh Ipyrou Mstd. [lociie 3Toro npenpiaymui Msid nepectaér
MyJILCUPOBATh, U HAYMHAET MYJILCUPOBAThH TOT MsI4Y, KOTOPBIA UTPOK MIETKHYJ MOCIESTHIM.

Huxe nannucu “Crnenyiomye Msa4u:” UTPOK BUTUT 3 MsIua, KOTOPBIE MOSIBATCS HA MOJIe MOciie
€ro IIeTYKa, U ONBITHBIA UTPOK YUUTHIBAET 3T MSYM B CBOMX IPOTHO3aX.

Tenepb Urpok MIEIKaeT Ha TOMY IyCTOMY KBaJpaTy, B KOTOPBIA JIOJKEH MePEMECTUTHCS MsIY,
YTOOBI 00pa30BaTh MPSAMYIO JIMHUIO U3 MUl OMHAKOBOIO 1IBETA.

Msu nepemeliaercsi B 9Ty KJIETKY.

OTmeTuMm, 4TO UTPOK MOKET Pa3MECTUTh MY M He BIUIOTHYIO K MsIUy TOTO K€ I[BeTa, a uepe3
OJIVIH UJTM HECKOJIBKO ITYCTHIX KBAIPATOB, YTOOBI IPOrHO3UPOBATH COOPKY KaK MOKHO OoJiee ITTMHHOU
JIMHUY U3 MsTYell OTMHAKOBOTO I1BeTa (TaK KaK Ha MECTO YK€ UMEIOIIMXCS B CETKE MsTUeil KOMITbIOTEp C
MCKYCCTBEHHBIM UHTEJIJIEKTOM He MOXET pa3Melarh Apyrue Mssuu ). OIHAKO UTPOK J0KEeH TIOMHUTD,
YTO KOMIIBIOTEP CO CBOMM HMCKYCCTBEHHBIM MHTEJUIEKTOM (JJ1s1 JaHHOM WIPbl) MOXKET “pa3rajarh’
3aMBICeJT UITPOKA U pa3MECTUTh CBOW MaJIeHbKHIA MsT4 B TTYCTOM KBagpaT Meky OOJIBIIUMHU MSIaMU
UTpoOKa (TeM caMbiM, Pa30pPBaB CIUIOLIHYIO JTUHUIO U3 MSIYEl UTPOKA).
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5. Iocne 3Toro UCKYCCTBEHHbI MHTEIJIEKT pa3MelaeT B MyCTYIOLIME KJIETKH ciefyomue 3
OOMNBIIMX MsTYa MPOM3BOJIBHBIX I[BETOB, a 3 MAJICHbKUX OJOKMPYIOIIMX Msya MEPEeHOCUT B JIpyrHe
KBaJpaThl (4TOOBI IOMEIIATh UT'POKY MOCTPOUTD MPSIMYIO JIMHUIO U3 5 1 6onee mstuen), puc. 21.5.

Hwuxe nannucu “Crnenyioiiye Msiuu:” KOMIBIOTEP C UCKYCCTBEHHBIM UHTEJIJIEKTOM pPa3MelaeT
3 Ms19a, KOTOpBIE MOSIBSITCS Ha T10J1e MOCIIe MepeMellieHHs] UTPOKOM Msua U3 OIHOTO KBajipara B JIpy-
TOil.

6. AHAJIOrMYHO WI'POK CHOBA HIENKAET MO BHIOPAHHOMY MM MSYy U 1O TOW KJIETKE, B KOTO-
pyio mMs14 iepemertiaercs. [locie 3Toro UCKycCTBEHHBIN MHTEJUIEKT CHOBA pa3MelaeT B MyCTYIOIIue
KJIETKU crieftyionye 3 OOJbIIMX Msiua POU3BOJIBHBIX [IBETOB, a 3 MaJCHbKUX OJIOKUPYIOHNIMX Ms4a
MIEPEHOCHUT B JIpyrve KBaApaThl (YTOOBI MOMEIIATh UT'POKY MOCTPOUTDH MPSAMYIO JIMHUIO U3 5 1 Ooliee
MsTuen).

CobepuTe npamblie M3 5 U Gonee mAYeH ogHOrO LBeTa !H

Mrpa Ouga  TNoMowp

° Nma: KBaH

. TUTTTTTT
L L OUKU: L

® ® | Bpemsa:[d:Ih:ch

v » CrenyoLme Maum:

Puc. 21.5. [lo6aBnsitoTes emi€ 3 OonbIMx MsS4a, a 3 MaJIeHbKUX MS4a — B HOBBIX KBaJpaTax.
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CobepuTe npamblie M3 5 U Gonee mAYeH ogHOrO LBeTa !H
Mrpa Ouga  TNoMowp

“ msa: UBaH

. . TUUTTTTTT
L OUKU: L

o Bpems: 2 : -

&
eee

ee
eeece
€

Crenywoume Mauu:

b

Puc. 21.6. rpok noarotoBu1 BEpTUKaJIb U3 S5 YEPHBIX MsIUEi C ITYCTHIM 6-M KBaJPaTOM.

7. Ha puc. 21.6 nokasaHo, Kak UIpPOK IOATOTOBWJI BEPTUKAJIb U3 5 YEPHBIX MSAUYEH C IyCTHIM
6-M KBaJpaToM.

8. Ha cnenyromnieM xofie UTpoK NEPEHOCUT B 3TOM 6-11 ITyCTOM KBaApaT YEPHBIN M4, TEM CaMbIM
coOpaB BEPTUKAJIBHYIO JIMHUIO U3 6 YEPHBIX MSYEH.

Kak TONbKO UTpOK COOEPET rOpU3OHTAIbHYIO, BEPTUKAIbHYIO WM AUArOHAJIBHYIO MPAMYIO
JMHUIO U3 5 1 Oosiee MsYell OMHAKOBOI'O LIBETA, UT'POKY HAYUCISAIOTCS OukH (1o 100 04KOB 3a Kak-
Ablii COOpaHHBIN B JIMHUIO MSY), a JIMHUSA U3 COOPAHHBIX MsIYel cue3aeT, OCBOOOK/1ast KBaJpaThl, B
KOTOpbIE MCKYCCTBEHHBII MHTEJUIEKT Jajiee OyIeT pa3MelaTh HOBblE MsIUH.

Ha puc. 21.7 urpoky Hauncieno 600 0ukoB.

9. Io Tako# cxeme UTPOK OBICTPO IIETKAET MBIIIBIO 10 MsYaM, CTapasich 3a OTBEEHHOE BpeMsI
coOparb Kak MOXHO OOJIbllIe JIMHUI U3 MsTYeld OIMHAKOBOTO 1IBETA.

HVckyccTBEHHBIN MHTEIUIEKT ke epUOAMYECKH (IIOcsIe KakI0ro BTOPOro LieTyKa UrpoKa u cie-
AYIOLIETO 32 HAM TNIEPEMELLEHHS TyIbCUPYIOLIETO MA4a B HOBYIO KJIETKY) YHUUTOXAET JIMHUIO U3 5
u Oosee MsYel (€ciau Takasi JIMHUSI cOOpaHa UTPOKOM), HAYMCISET OYKH, JONOJIHSAET KBajparsl 3
HOBBIMM Pa3HOLIBETHBIMU MsT4aMU (TIPOM3BOJIBHBIM 00pa3oM), a 3 MaJIeHbKUX OJIOKMPYIOLIMX MsS4a
NIEPEeHOCUT B JIpyrue KBaaparhl (YTOOBI MOMENIATh UI'POKY MOCTPOUTDH MPAMYIO JIMHUIO U3 5 U Oosee
MSYEi)..
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Cobepute npamble U3 5 u 6onee maAden OQHOTO LBETa
Mrpa Ouga  TNoMowp

“ msa: UBaH

* . TUTTTICT
L OuKU:  LiuLbu

®_ | Bpems:I:01:0 |

&
eee

Crenywoume Mauu:

Puc. 21.7. Urpoky Haurciaeno 600 oukos.

10. Io okoH4YaHWU UTPHI (HATIPUMEP, N0 OKOHYaHUM 3aJaHHOTO BPEMEHH) UTPOK BHIOMpAET B
MeHo Ouku komaHny “Tloka3aTh cpefiHue” OUKH.

[NosiBnsieTcs crannaptHas naHeab MessageBox.Show ¢ BeixogHoM nHdopmanueit (puc. 21.8):

Ouxku:

Bpewms:

CpenHee 3HaueHue: (OYKOB/CEK).

11. Io cpenHeMy 3HaYEHHUIO OYKOB B CEKYH]1y OIpefeisieTcss NOOeAUTENb B UIpe.

CPEAHEE 3Ha4YeHHMEe OYHKOB B CEKYHAY

Ol @ 1300 (oYos)
Bpema ; 74 (cek)
CpegHee sHaqdeHe @ 17,568 (ouxos/cek)

Ok

Puc. 21.8. [Nanens MessageBox.Show ¢ BeixoqHO#H UH(pOpMaen.
12. Takum 00pa3oM, TMocjie Havyasia Urpbl HAET OTCUYET BPEMEHHU TPH TTOMOIIN TaliMepa.
JlJ1 Kax10ro ceaHca (MOMbITKU ) UT'Pbl OAHOTO WJIM HECKOJIbKUX UT'POKOB 3a1aHO ONPEAEIEHHOE
BpeMsi, B JaHHOM IpumMepe, 60 ceKyH[1, 0 UCTEYEHUH KOTOPOro 3BYUUT MeJoaus dailyia win.wav.
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Wrpok npekpaniaer menkaTh MBIIIBIO U CMOTPUT Ha 3apa0OTaHHbIE UM OUKH.

13. Jlns Hauama HOBOM MOMBITKU UTPOK CHOBA IENKaeT komanay HoBasi B Menio Urpa.

14. [1511 3aKpBITUS UTPHI cIIeayeT B MeHIo Mrpa BriOpaTh komaHy Beixon (v Ha hopme mIEnK-
HyTb 3Ha4oK Close).

Ha ocHoBaHum 3THX MpaBUi MOXHO c(pOPMY/IMPOBATh APYTrye MpaBHiia UTPhl C MCHOIb30Ba-
HHEM MCKYCCTBEHHOTO MHTEJUIEKTa, U JII0ObIe MpaBrjia BBECTH B CIIPABOYHYIO (hOPMY UI'PBI, KOTOPast
MOSIBUTCS TIOCIie BIOOpa komaHabl CripaBka B MeHi0 [ToMolis o pa3paboTaHHOM HaMU paHee (Wid
B KHHUTax c caiita ZharkovPress.ru) MeToguke.

21.3. Co3zjanne npoeKTa

Coznaém mpoekT 1o oobryHOM cxeme: B VS B manenu New Project B okHe Project types BbiOu-
paem turn npoekta Visual Basic, Windows, B okHe Templates Boiaensiem ma6iaoH Windows Forms
Application, B okHe Name 3anucbiBaeM nms npoekra Line u meénkaem OK. Cozgaércs npoekT, nosis-
ngerca popma Form1 B pexnme npoekruposanus (puc. 21.9). Ocrapisgem 1o yMOTYaHUIO WM TIPO-
ekTupyeM (opmy, Kak mogpoOHO onrcaHo B naparpade “Meroanka npoekTupoBaHust Gopmsl”. 3a
MapKep yBeJIMUYMBaeM pa3smepbl (pOpMBI TAKUM 00pa3oM, 4ToObl B maHenn Properties (mis Form1)
B CBOWCTBe Size ObUTH 3HaueHus1, Haipumep, 880; 630. Ycranarmuaem Oeinbiii 11BeT Window 1yist
¢ona dopmsl B cBomctee BackColor.

Jl7151 3a1aHUsl PeXUMOB U YIIPABJIEHHUS UI'POM BOCIIONb3YyeMCsl KAKMM-JIMOO JIEMEHTOM YITpaB-
JeHus wid KomnoHeHToM. Kak u Beie, ¢ naHenn nHcrpymeHToB Toolbox nepeHocuM Ha ¢opmy
JIEMEHT yIpasiieHusa MenuStrip 1 mi€nkaeM 1o HeMy (HUxe (popMbl B peKUME ITPOEKTUPOBAHHUS).
Ha ¢opme Form1 nossnsiorcsa okna ¢ Hagnvceio Type Here (Ileuaraitte 3aech), B KOTOPBIE 3aITACHI-
BaeM KOMaH/Ipl CHayajla Ha aHIJIMICKOM SI3bIKE:

File, New Game, Save, Load, Exit;

Score, Show Score, Calculate Avg;

Help, Help, About.

Teneps B nanenu Properties (1151 Kax/10i KOMaHbl) B CBOMCTBE Text M3MEHsIeM aHIJIMICKUE
KOMAaH/Ibl Ha COOTBETCTBYIOIIUE PYCCKHE:

Wrpa, Hosas, Coxpanuts, 3arpy3uts, Beixon;

Ouku, ITokazats, Paccunrars cpennue;

ITomoms, CripaBka, O nporpamme (puc. 21.10 — 21.12).
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[Iporpammupoanue Ha Visual Basic nckyccrsenHoro nnresuiekra. [Iponomkenue 2»

e - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Window Community Help

J ~EH @ K@ - - b P Debug ~AyCPU =R IR
_~ Form1Designer vb | DPaintvb | mModulevb | Form2.vb | Form3.vb [Design] | Form2.vb [Des\gn] [Formi. vb/FOI'I’m vb [Design]|

‘xoq\ool.};

{1 CobepMTe Npamble M3 5 M 6onee maYeH ogHOro

Wrpa Oun  [MoMollb

WNma: urpoka
Ouku:
Bpewma:

CnepyoLime Mauu:

= Menustripl Stmrl Gitmr2

Show output from: Build EI-EY =

2EF EEA

v L X

[ Solution Line' (1 project)
= HLine
|=4 My Project
= Sounds
8 drurmpad-crash.way
@ win.wav
| BlackBall png
[ BlueBall png
& DPaint.vb
Form1ivb
Form2xb
Form3xb
1 GreenBall png
LGreerBall png
(& M_BlackBall png
[ M_BlueBall png
(& M_GreenBall.pong
(& M_LGreenBall png
+ & M_MagentsBall prig
1 M_RedBall. png
(& MagentaBall pna
) mModule.vb
] MotiorPic.vb
[ openico
[ RedBall png
i save.ico

Formi System.Windows. Forms.Form -

ControlBox True
HelpButton False
Icon [ (1con)
IsMdiContainer False

el MenuStrip1 _]

—————— Build started: Project: Lime, Configuration: Debug hny CPU —————-
C:\BINDOS icrosafe.NET\ Framework\ v3 .5. 20404\ Vbe . exe /noconfiy /imports:Microsefe. Visuall
D:\MyDocs) DesktopProJectsiDesktopFrojectsiiLine) DPaint .vh(154]
Line ~> Di\MyDocs)DesktopProjects)DeskrapProjects1iLineyhin)bebug) Line. exe

Build: 1 ar , 0 failed, O skipped == =

< |

: warning BC42105: Function 'conPol' doesn't return a value on all code paths. A null refer

Collecti Collections. Generic, Systen——|

MaximizeBox ~ True
MinimizeBox ~ True -

o]

MainMenuStrip

Specifies the primary MenuStrip for
the Form. This property is used for
keyboard activation and automatic

% Error List) @ Output BiFind Results 2 \

Ready

#5tart||«» Line - Mi... ®Games o...

Puc. 21.9. ®opma Form1 B pexnme npoeKTUPOBAHUS.

merging in MDI.
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#o Line - Microsoft Visual Studio

File Edit Wiew Project Build Debug Data Format Tools
G- d @ & 5 ) - b b Debug
- Form1.Desigrer vb | DPaint.vb | mModule.vb | Form2.vb |

B Cobepute Npambie U3 5 1 bonee ms
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B. A. Japkos. «CnpaBounuk KapkoBa 1o IpOEKTHPOBAHUIO U TTPOTPAMMUPOBAHUIO0 UCKYCCTBEHHOTO MHTEJUIEKTa. Tom 6:
[TporpammvupoBanue Ha Visual Basic uckycctBenHoro naTtenekra. [Ipogomkenue 2»

Puc. 21.10. Komanast menio Urpa. Puc. 21.11. Komangsr menio Ouku. Puc. 21.12. Menio
[Tomorp.

C nanenu uHcTpyMeHTOB Toolbox nepeHocuM Ha ¢opmy nepByio Hagnuch Label. B manenn
Properties (117151 3TOTO 71€MEHTa) B cBOKCTBE LLocation ycTaHaBIMBaEM KOOPAUHATHI BEPXHETO JIEBOTO
yria snemenTa 430; 124, B cBorictBe Name u3meHsieM umsi Ha IbIName, B cBorictBe Font yBennun-
BaeM pasMmep upudra 10 28, B cBorictBe Text 3amuceiBaeM “Ums:”.

IIpaBee Ha 3TOH ke rOpU30OHTAIM pa3MelaeM BTopylo Haanuck Label. B manenu Properties
(U1 aTOTO 37MEMEHTa) B cBoMcTBe Location ycraHaBMBaeM KOOPAMHATH BEPXHETO JIEBOTO yIJia Je-
MeHTa 568; 124, B cBorictBe Name u3zmeHsieM ums Ha IbINameShow, B cBoiictBe Font yBenmunBaem
pasmep mpudrTa 10 28, B cBoicTBe Text 3anucbiBaem “Urpoka’.

Huxe pazmeriaem tpetbio Haanuch Label. B nanenu Properties (1151 9T0r0 251eMeHTa) B CBOM-
crBe Location ycraHaBivBaeM KOOpIMHATHI BEPXHETO JieBOro yria anemeHta 430; 212, B cBoiicTBe
Name u3mensiem ums Ha IblScore, B cBoiicTBe Font yBennumnBaem pazmep mpudra 1o 28, B CBOMCTBE
Text 3anmcpiBaeM “Ouku: ” (¢ mpoOesaMu J171s1 BBIBOJA OYKOB B TU MPOOEJIBI).

Huxe pazmemaem yersépryio Haanuch Label. B manenu Properties (1u1s1 aToro asnemeHra) B
cBoiicTBe Location ycTaHaBIMBaeM KOOPAMHATHI BEpXHEro JieBoro yria aniemenTta 430; 302, B cBOW-
crBe Name m3meHsieM ums Ha IblTime, B cBoiictBe Font yBennuuBaem pasmep uipudra 10 28, B
corictBe Text 3anuceiBaeM “Bpems: ” (¢ mpoOenamu 1jist BHIBOAA CEKYH[I, MUHYT U YacOB B T IPO-
O€JIb).

Huxe pazmeniaem nisityto Haanuch Label. B manenu Properties (1y1s1 aToro anemeHTa) B CBOM-
crBe Location ycraHaBivBaeM KOOpAMHATHI BEPXHEro JieBOro yria anemeHta 430; 392, B cBoiicTBe
Name u3mensiem ums Ha lblBallPreview, B cBoiictBe Font yBennunBaem pasmep mpudra 1o 28, B
coiicTBe Text 3anuceiBaeM “Crenyomiye Msuu:”.

Huxe pasmemaem mnepBblii rpaduueckuil sneMeHT ymnpasieHusi PictureBox. B mnanenu
Properties (117151 3TOTO 71€MEHTa) B cBOKCTBE LLocation ycTaHaBIMBAaEM KOOPAUHATHI BEPXHETO JIEBOTO
yria anementa 453; 477, B cBoiicTBe Size ycTaHaBIMBaeM pasmepsl 52; 52, B cBoricTBe Name u3me-
HsieM ums Ha picBallPrel.

[Tpasee pa3zmeriaem Bropoii asiemeHT PictureBox. B manenu Properties (1151 3TOr0 21emMeHTa) B
cBoiicTBe Location ycTaHaBIMBaeM KOOPAMHATBHI BEPXHETO JIEBOro yria aniementa 510; 477, B cBO-
ctBe Size ycTaHaBIMBaeM pa3Mephl 52; 52, B cBoiictBe Name u3mensiem numsi Ha picBallPre?2.

[TpaBee pa3zmerniaem Tpetuii anemenT PictureBox. B manenu Properties (111 3TOr0 21emMeHTa) B
cBoiicTBe Location ycTaHaBIMBaeM KOOPAUHATBHI BEPXHETO JIEBOTO yIJia 35ieMeHTa 568; 477, B CBOM-
cTBe Size ycTaHaBJaMBaeM pasmepsl 52; 52, B cBoiictBe Name uzMeHsiem uMs Ha picBallPre3.

UroObl mporpamma repuoanvecku uepe3 Interval BpemeHH OMONHSIA 0JIe UTPhl HOBBIMU
Pa3HOLIBETHBIMU MsIUYaMH, C MaHe i UHCTpyMeHTOB Toolbox nepeHocum Ha ¢opMy (TOUHEe, HUXKe
¢opmsr) nepssiii Talimep Timer. B manenu Properties (1y1s1 aToro taiimepa) B cBoricTBe Name 3aru-
ceiBaeM uMms tmrl, B cBorictBe Enabled ocraisiem 3agaHHOe 1Mo ymonuaHuio 3HayeHue False, T.k.
MBI BKJIIOUMM 3TOT TaiiMep B porpamMme B Hy’)KHOM MecTe nipu niomouu crpoku (Timerl.Enabled =
True). A B cBoiictBe Interval BMecTo 3agaHHbIX 10 yMomyaHuio 100 MuiMcekyH] 3aaéM, Harpu-
Mep, 3HaueHue 150 MUUTMCEeKyH .

UroOsl mocie Havama urpsl Ha popme mien oTcyeér Bpemenu (Time), Ha (opmy mepeHOCHM
Bropoy Taiimep Timer. B manenu Properties (151 aToro tailmepa) B cBoiictBe Name 3aruchbiBaeM
uMs tmr2, B cBoiictBe Enabled ocramisiem 3aiaHHOe 1o ymonuaHuio 3HaueHue False, a B cBolicTBe
Interval 3agaém 1000 MusutucekyH (paBHble 1 ceKyHE).

Ecnu B urpe npuMeHsIioTcst 3ByKOBbIE (Daiiibl, TO MX 1e7IeCO00Pa3HO Pa3MECTUTD B OIHOM MarKe
¢ uMeHeM, Harpumep, Sounds. [I1s1 1o6aBIeHUs B IPOEKT STOM MAanku, B maHenu Solution Explorer
BBITIOJTHSIEM TPABBIH IETYOK 110 MIMEHH MPOEKTa, B KOHTEKCTHOM MeHIo BoiOnpaem Add, New Folder,
B TI0JIC MOSABUBHICTOCA 3HAYKa IMAIKKU 3allTMChIBAEM UM IMAIIKU U HA)KUMACM KJIaBUITY Enter.
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JoGaryisieM B 3Ty Marky 3BYKoBble (paiiibl drumpad-crash.wav 1 win.wav 10 CTaHAapTHOU
cXeMme: BHIMIOJTHAEM TIPaBBIi IIETYOK TI0 MMEHH 3TOU TAlKH, B KOHTEKCTHOM MeHI0 BhiOMpaem Add,
Existing Item, B manenu Add Existing Item B okHe “Files of type” Betoupaem “All Files”, B 1ieHTpasib-
HOM OKHE HaxoAuM (Hampumep, B Marke ¢ 3arpyxeHHbiMu U3 MHTepHeTa (aitylaMu) U ¢ HaKaTou
xiasuiueit Ctrl Beigesnsiem nmeHa gaitios u menkaeM kHonky Add. B manenu Solution Explorer mbl
yBUIUM 3T aitiisl (puc. 21.13). B manenu Properties cBoiicTBa 3TuX (haidljIoB OCTaBJIsEM 3a/1aH-
HBIMH TI0 YMOJTYaHHIO.

# Line - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Window Community Help

A-EHdP B 5 I b Debug ~ Ay CPU R | | i I
- Form1Designer vb | DPaint.vb | mModulen | Form2yb | Form3.vb [Design] | Form2.wb [Deslgn] | Formi.vb Formi.vb [Design]

;|EJ1] [ Solution Line' (1 project)
= HLine
|=4 My Project
= [ Sounds
8 drurmpad-crash.way
@ win.wav
| BlackBall png
. [ BlueBall png
Wma: urpoka Sopare
EFormixvb
EForm2xb
. EForm3xb
O l"I KM . 1 GreenBall png
& LGreenBall. png
(& M_BlackBall png
¥ [ M_BlueBall png
B p e M H . (& M_GreenBall.pong
(& M_LGreenBall png
+ & M_MagentsBall prig
1 M_RedBall. png

CnepyoLime Mauu: @ gzl g

X00j00 L 3¢

CobepuTe npmble
Wrpa  Ouiwa  Tomols

& mModule vb
] MotionPic vb
18 open.ico

[ RedBall png

S v 0 X
rmi System, Windows Forms Form ~
s =]

5 Window Style 4|
ControlBox True |
HelpButton False

- 1@ Icon (Icon)

OutpUt = MR yemdicontainer Flse

| Show output from: Build ~ &5 %= | ST Menustripl - |

—————— Build started: Project: Lime, Configuration: Debug hny CPU —————- +| MaximizeBox  True |
C:\UINDOWS\ Hicrosa: £t NET\ Framework\ v3.5. 20404\ Ve .exe /noconfig /imports:Microsoft.Visualh callecti Collections.Generic, Systen e T
D:\NyDocs) DeskropProjects)DesktopProjects1iLine) DPaint .vh (154) : warning BC42105: Function ‘conPol' doesn't return a value on all code paths. A null refers MinimizeBox s =
Line -> D:\NyDocs)DesktopProjects)DeskropProjectsl)Linelbiny Debug) L = -
Build: 1 ar , 0 failed, 0 skipped === MainMenuStrip
|| Specifies the primary MenuStrip for
~ || the Form. This property is used for

<4 » keyboard activation and automatic

[3Error List| =3 Output [F1Find Results 2 merging in MD1.
Ready

#5tart||«» Line - Mi... ®Games o... |« 1:30

= MenuStript Btmrl  Stmrz
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2 Line - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Window Community Help

-2 s@ B b b Debug v AnyCPU | R
e Form1 Designer.vb | DPaintvb | mModulevb | Form2.avb | Form3.vb [Design] | Form2.vb [Design] ‘Forml.vb | Formivb [Design]
5 2
S || % AboutToolStripMenultem ~[7 click @ P E
g Din s As String = Formathumber (avg, 3) (31 Solution Line' (1 project)
Dim h As New System.IntPtr = ELine
MessageRox.Show("Cury : " + DDScore.number.To$tring + _ =1 My Project
"+ "lource) " + strnewl _ = [ Sounds
+ "Bpema : " + DDTime.number.ToString + " " + "{cem)" + _ 8 drumpad-crash.wav
strnewlL + "CpegHee sHauemme : " + s + 1 " 4 & win.wav
" (oukoB/cer) ", "Cpefues sHAueHMe OUKCR B CEKYHAY", & BlackBall g
MessageRoxButtons .OK, MessageBoxIcon.None) = BlueBall. png
Eng; 805 = DPaint.vb
EForm1.vb
=] Private Sub AboutToolStripMenuTtem Click({ _ B Form2.vb
Byval sender Rs System.Object, ByvVal e Rs System.Eventirgs) _ EForm3.vb

Handles RboutToolStripMenuItem.Click
Dim frm As New Form3

14 GreenBall png
&l LGreenBall.png

T & M_BlackBall prg
&l M_BlueBall.png
£l Private Sub lblScore Click(Byval sender As System.Cbject, Byval e As System.Eventhrgs) Handles lblScore.Click & M_GreerBal prg
- & M_L GreerBall.png
L End Sub &l M_MagentaBall.png
1 M_RedBall png
=] Private Sub 1blTime Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles lblTime.Click 1 MagentaBall.png
=] mModule.vb
End sub &) MotionPic vb
#) open.ico
“End class 1 RedBall png
[l "MessageBox.Show{"_ Score : " + DDScore.number.ToString + _

"(points) " + strnewl

!

+ DDTime.number.Tostring + "(s)" +
dvanced

e @ Mime g =
+ s + "(points/s)", "Average", _

strnewl + " Average : "

MessaaeBOXBULtONS . OK, MessageBoxIcon.None) Build Action [SSREa |
Copy to Output [ Do not copy
= Custom Tool
= Custom Tool Nar
ow output from: Build ~ &5 %= 8 Misc
—————— Build started: Project: Lime, Configuration: Debug hny CPU —————- File Name BlackBall prg
C:\UINDOWS\ Hicrosa: £t NET\ Framework\ v3.5. 20404\ Ve .exe /noconfig /imports:Microsoft.Visualh Coall Collections.Generic, Syste N
D:\NyDocs) DesktopProjects\DesktopProjects1iLine) DPaint .vh (154] : warning BC42105: Function 'conPol’ doesn't return a value on all code paths. A null refe:
Line -> D:\NyDocs)DeskropProjects)DeskropProjectsliLineybinybebug) Line. exe = -
Build: 1 ar , 0 failed, O skipped = === i ;
How the file relates to the build and
deployment processes.
< 4
[ZError List| @ Output SFind Results 2

Ready

a5tart||«» Line - Mi... “1Games o...

BN «<®k% 0:36

Puc. 21.13. ITanens Solution Explorer. Puc. 21.14. ITanens Properties.

JloGaBisieM B poeKT rpaduieckue (aiisibl o CTaHIapTHON cxeMe: B nanesu Solution Explorer
BBITIOJTHSIEM TTPABBIH MIETUOK [0 UMEHU MPOEKTa, B KOHTEKCTHOM MeHIo BhiOupaem Add, Existing
Item (wmm Project, Add Existing Item), B manenm Add Existing Item B okHe “Files of type” BeiOupaem
“All Files”, B ueHTpaJbHOM OKHE HAaXOIWMM (HampuUMep, B Mamke ¢ 3arpykeHHbIMU U3 VHTepHera
(paitiamm) u ¢ Haxxaton kinasuuien Ctrl Bbigensiem umeHa aiioB U mieakaem KHotky Add. B manenu
Solution Explorer mbl yBuaum 311 (paitiel (puc. 21.13). B nanenu Properties cBoicTBa 3TUX (haijioB
OCTaBJISIEM 33/JaHHBIMU IO yMOI4aHuio (puc. 21.14).

J11s1 BBOZa B IpOeKT HOBOW (DOPMBI (J71s1 TAOMIIBI C Pe3yJIbTaTaMK UT'Phl) B MeHIO Project BEIOU-
paem Add Windows Form, B nanenu Add New Item ocraisieM 3a1aHHBIE IO YMOITYAHUIO TAPAMET PbI
u ménkaem kHorky Add. B oreet VS BriBoguT HOBYI0 (hopmy Form?2 u to6aBisier B maHesb Solution
Explorer HOBBbI# yHKT Form2.vb. Dta popma Form?2, kotopast JoJIKHA BHIBOAUTHCS MOCIIE BHIOOPA
koMaH/ibl [Tokaszars B MeHIo O4kH, OylIeT IPOeKTUPOBATHCS IPOrPAMMHO COIJIACHO TPUBEIEHHOMY
aajee Kopuy.

C nanesm uHctpymeHToB Toolbox nepeHocum Ha popmy Form?2 (Tounee, Huxe (pOpMbl) nep-
Bblii TaitmMep Timer. B nanenu Properties (1151 aToro taiimepa) B ceoiictBe Enabled ocraBnsiem 3agan-
HOE 10 yMOJIYaHHIo 3HayeHue False, T.K. Mbl BKJIIOYMM 3TOT TaliMep B POrpaMMe B HY’KHOM MeCTe
nipu oMoty crpoku (Timerl.Enabled = True). A B cBoiicTBe Interval BMmecTo 3agaHHBIX IO YMOJI-
yanuio 100 MuMceKyHa 3a1aéM, Halpumep, 3HaueHue 20 MUJUTUCEKYH.

AHanornyHo nepeHocum Ha ¢popmy Form?2 Bropoii taitmep Timer. B nmanenu Properties (s
storo tanmepa) B cBorctBe Enabled ocrapisiem 3agaHHOe o ymonvaHuio 3HaueHue False, a B cBoi-
crBe Interval 3anaém 40 MusuMCeKyH,.

AmnanornyHo no0asisieM B poeKT TpeTbio (hopmy Form3, kotopasi Oyner BBIBOIUTBCS MoCIie
BeIOOpa KomaHapl CripaBka B MeHIo [Tomors. Ha popme Form3 pasmenaem kakoii-1m0o aneMeHT
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yIpaBJieHus], Harpumep, TextBox, B KOTOPBIN 3alMChIBAEM CIIPABOYHYI0 WH(OPMAIIHIO, HAITPUMED,
MIpaBUJIa UTPHI IO OMMCAHHOW paHee MeTO/IMKe.

AHanoruvHo N00aBiIseTCS U MPOEKTUpYeTCcsl clenylomast ¢opma, KOTopasi JOMKHA BBIBO-
JWTKCS TIoclie Bbioopa koMaH sl “O mporpamMme” B MeHio [Tomorp.

CBo¥iCTBa BCEX JIEMEHTOB YITPABJIECHHSI MOKHO CTaHIAPTHO U3MEHSITh, KaK OMMCAHO paHee.

21.4. Kox nporpamMMbl

OtkpsiBaeM (paitn Form1.vb (nanpumep, tak: File, Open, File) u BBepxy 3anucsiBaeM aupek-
THBY JUTSI IOIKJTIOUEHHS TpeOyeMOoro mpoCTpaHCTBA MMEH:

Imports System.IO 'Ina xiacca StreamWriter.

HarmoMHMM, 4TO 3Ty CTPOKY MOKHO U HE 3alMChiBaTh, HO TOI/Ia HAM MPUAETCA Nepes Kax IbIM
KJIACCOM 3allMChIBaTh 3TO MPOCTPAHCTBO UMEH.

Teneps B kiacce Form1 Harero npoekra 3arucbiBaeM clieJyloliye nepeMeHHbIe 1 METO/IBI.

JIuctunr 21.1. [lepeMeHHbIE U METO/IBL.

Const intBaseX As Integer = 10

Const intBaseY As Integer = 120

Dim Rand As New Random

Yakskok

Dim playerName As String

Dim playerScore As Double

Dim playerTime As Integer

Dim DDScore As New DPaint

Dim DDTime As New DPaint

Yakskok

Dim intFlag As Integer = -1

Dim flagMadeNew = 0

Dim posMoveTo As Integer

Dim MPBoxes(80) As MotionPic

Dim ThreeBI(2) As Integer

Dim ThreeBP(2) As Integer

Dim prePic(2) As PictureBox

Private Sub InitBoard(ByVal pIName As String, _

ByVal plScore As Double, ByVal plTime As Integer)

playerName = plName

playerScore = plScore

playerTime = plTime

If flagMadeNew = 0 Then

Dim i As Integer

Dim intX = intBaseX + 2

Dim intY = intBaseY + 2

For1=0 To 80

Dim MP As New MotionPic(New Size(36, 36), _

New Point(intX, intY))

MP .SizeMode = PictureBoxSizeMode.StretchImage

mtX +=45

If 1+ 1) Mod 9 =0 Then

mtY +=45
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intX = intBaseX + 2

End If

AddHandler MP.Click, AddressOf Ball_Click
MPBoxes(i) = MP

Next

Me.Controls.AddRange(MPBoxes)

DDScore.width = IblScore.Height / 2 — 6
DDScore.thick = DDScore.width / 4
DDScore.position = New Point(IblScore. Width — _
(DDScore.width + 2) * 9, 1blScore.Height / 2)
DDTime.width = IbITime.Height / 2 — 6
DDTime.thick = DDTime.width / 4
DDTime.position = New Point(lbITime.Width — _
(DDTime.width + 2) * 9, IblITime.Height / 2)
AddHandler 1blScore.Paint, AddressOf LabelScore Paint
IblScore.Refresh()

AddHandler 1blTime.Paint, AddressOf LabelTime_Paint
IblTime.Refresh()

Fori=0To?2

prePic(i) = New PictureBox

prePic(i).SizeMode = PictureBoxSizeMode.StretchImage
prePic(i).Size = New Size(16, 16)

prePic(i).Visible = False

Me.Controls.Add(prePic(i))

AddHandler prePic(i).Click, AddressOf PrePic_Click
prePic(i).BringToFront()

Next

Else

ResetBoard()

End If

IbINameShow.Text = playerName

If playerName.Length > 8 Then

IbINameShow.Text +=""
tmr1.Enabled = True
End If

tmr2.Enabled = True

DDScore.number = plScore
IblScore.Refresh()

DDTime.number = plTime
IblTime.Refresh()

PreShow()

End Sub

Private Sub FindSol(ByVal i As Integer)
If MPBoxes(i).Tag <> "" Or MPBoxes(i).Tag = "Here" Then
Return

Else

MPBoxes(i).Tag = "Here"

End If

Select Case TestABox(i)

59



B. A. XapxkoB. «CnpaBounuk KapkoBa 1o IpoeKTUPOBAHHUIO U ITPOrpaMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJIEKTa. Tom 6:
[TporpammupoBanue Ha Visual Basic nckyccrsennoro unresiekra. [Ipogomkenue 2»

Case 1

FindSol(1)

FindSol(9)

Case 2

FindSol(7)
FindSol(17)

Case 3

FindSol(71)
FindSol(79)

Case 4

FindSol(63)
FindSol(73)

Case 5

FindSol(i + 1)
FindSol( + 9)
FindSol(i-1)

Case 6

FindSol(i — 9)
FindSol(i - 1)
FindSol( + 9)

Case 7

FindSol(i - 1)
FindSol(i — 9)
FindSol(i + 1)

Case 8

FindSol(i — 9)
FindSol(i + 1)
FindSol( + 9)

Case Else

FindSol(i — 9)
FindSol( + 9)
FindSol(i + 1)
FindSol(i - 1)

End Select

End Sub

Private Sub ResetAllTag()
For Each Pic As MotionPic In MPBoxes
If Pic.Tag = "Here" Then
Pic.Tag=""

End If

Next

End Sub

Private Function TestABox(ByVal val As Integer)
Select Case val

Case 0 : Return 1
Case 8 : Return 2
Case 80 : Return 3
Case 72 : Return 4
Case 1 To 7 : Return 5
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Case 73 To 79 : Return 7

Case 17, 26, 35, 44, 53, 62, 71 : Return 6
Case 9, 18, 27, 36, 45, 54, 63 : Return 8
Case Else : Return 0

End Select

End Function

'Serious trouble happened — think more

Private Function GiveThreeBalls() As Boolean
If ThreeBI(1) = -1 Then 'Review for Game over
Return False

Else

For 1 As Integer = 0 To 2

If ThreeBI(i) = -1 Then

Exit For

Else

If MPBoxes(ThreeBP(i)).MPState = BallState. _
NO_BALL And ThreeBP(i) <> posMoveTo Then
MPBoxes(ThreeBP(i)).Init(ThreeBI(i))
CalWin(ThreeBP(i))

End If

End If

Next

End If

RandomThreeBalls()

PreShow()

Return True

End Function

Private Function IsFullBoard() As Boolean

Dim i As Integer

For Each Pic As PictureBox In MPBoxes

If MPBoxes(i).MPState <> BallState. NO_BALL Then
i+=1

End If

Next

If i =81 Then

Return True

Else

Return False

End If

End Function

Private Sub RandomThreeBalls()

Dim ArrLL As New ArrayList

Dim i As Integer

Dim pos As Integer

Dim ind As Integer

Fori=0 To 80

If MPBoxes(i).MPState = BallState. NO_BALL Or _
MPBoxes(i).MPState = BallState. DESTROYING_BALL Then
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ArrL.Add(i)

End If

Next

For i =0 To IIf (ArrL.Count > 2, 2, ArrL.Count — 1)
pos = Rand.Next(0, ArrL.Count)

pos = CInt(ArrL(pos))

ArrL.Remove(pos)

ThreeBP(i) = pos

ind = Rand.Next(0, 12)

ind = (ind \ 2) * 2

ThreeBI(i) = ind

Next

For j As Integer =1 To 2

ThreeBI(j) = -1

ThreeBP(j) = -1

Next

End Sub

‘#Region "Check for Calculate Score"

Private Function CheckHor(ByVal pos As Integer) As Integer
Dim type As Integer = MPBoxes(pos).MPIndex
Dim i As Integer = (pos \ 9) * 9

Dim count As Integer

Dim startpos As Integer =1

Dim endpos As Integer = i

While i< (pos\9) *9+9

If MPBoxes(i).MPIndex = type Then

endpos += 1
count = endpos — startpos
Else

If count > 4 Then

While MPBoxes(pos).MPState = _
BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j).Destroy()
Next

Return count

End If
Ifi>=(pos\9) * 9+ 5 Then
Return count

End If

startpos =1+ 1

endpos =1+ 1

End If

i+=1

End While

If count > 4 Then

While MPBoxes(pos).MPState = BallState.ZOOMING_BALL
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Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j).Destroy()

Next

Return count

End If

End Function

Private Function CheckVer(ByVal pos As Integer) As Integer
Dim type As Integer = MPBoxes(pos).MPIndex
Dim i As Integer = pos Mod 9

Dim count As Integer

Dim startpos As Integer =1

Dim endpos As Integer = i

While i < (pos Mod 9) + 73

If MPBoxes(i).MPIndex = type Then

endpos +=9
count = (endpos — startpos) / 9
Else

If count > 4 Then

While MPBoxes(pos).MPState = _
BallState.ZOOMING_BALL

Application.DoEvents()

End While

For j As Integer = 0 To count — 1

MPBoxes(startpos + j * 9).Destroy()

Next

Return count

End If

If i >= (pos Mod 9) + 36 Then

Return count

End If

startpos =1+ 9

endpos =i+ 9

End If

i+=9

End While

If count > 4 Then

While MPBoxes(pos).MPState = BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1

MPBoxes(startpos + j * 9).Destroy()

Next

Return count

End If

End Function

Private Function CheckLR(ByVal pos As Integer) As Integer
If pos =5 Or pos =6 Or pos =7 Or pos =8 Or pos = 15 _
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Or pos =16 Or pos = 17 _

Or pos = 25 Or pos = 26 Or pos = 35 Or pos =45 _
Or pos = 54 Or pos = 55 _

Or pos = 63 Or pos = 64 Or pos = 65 Or pos =72 _
Or pos = 73 Or pos = 74 Or pos = 75 Then

Return 0

End If

Dim type As Integer = MPBoxes(pos).MPIndex
Dim i As Integer = pos Mod 10

i=1If(i=8, 18, IIf(i="7, 27, lIf(i = 6, 36, 1)))

Dim count As Integer

Dim startpos As Integer =1

Dim endpos As Integer = i

Dim tempi As Integer =1+ 1

Dim temp As Integer

If i <9 Then
temp=9-1i
Else
temp=9-(G1\9)
End If

While i < tempi + (temp — 1) * 10
If MPBoxes(i).MPIndex = type Then

endpos += 10
count = (endpos — startpos) \ 10
Else

If count > 4 Then

While MPBoxes(pos).MPState = _
BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j * 10).Destroy()
Next

Return count

End If

If i >=pos + 40 Then

Return count

End If

startpos =1+ 10

endpos =1+ 10

End If

i+=10

End While

If count > 4 Then

While MPBoxes(pos).MPState = BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j * 10).Destroy()
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Next

Return count

End If

End Function

Private Function CheckRL(ByVal pos As Integer) As Integer
If pos=00rpos=1O0rpos=2O0rpos=30rpos=9 _
Orpos =100rpos=11 _

Or pos = 18 Or pos = 19 Or pos =27 Or pos = 53 _
Or pos = 61 Or pos =62 _

Or pos = 69 Or pos =70 Or pos =71 Or pos =77 _
Or pos = 78 Or pos =79 Or pos = 80 Then

Return 0

End If

Dim type As Integer = MPBoxes(pos).MPIndex
Dim i As Integer = pos Mod 8

If i =0 Then

i=8

Elself i <4 Then

i=@0+1)*8+i1

Elself pos \ 8 >=5 Then

1=45

End If

Dim count As Integer

Dim startpos As Integer =1

Dim endpos As Integer = i

Dim tempi As Integer =1+ 1

Dim temp As Integer

If i <9 Then

temp=1i+1

Else

temp=9—-(i\8)

End If

While i < tempi + temp * 8

If MPBoxes(i).MPIndex = type Then

endpos += 8
count = (endpos — startpos) \ 8
Else

If count > 4 Then

While MPBoxes(pos).MPState = _
BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j * 8).Destroy()
Next

Return count

End If

If i >=pos + 32 Then

Return count
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End If

startpos =1+ 8

endpos =1+ 8

End If

i+=8

End While

If count > 4 Then

While MPBoxes(pos).MPState = BallState.ZOOMING_BALL
Application.DoEvents()

End While

For j As Integer = 0 To count — 1
MPBoxes(startpos + j * 8).Destroy()

Next

Return count

End If

End Function

Private Function CalWin(ByVal pos As Integer) As Integer
Dim point As Integer = CheckHor(pos)

If point < 4 Then

point = CheckVer(pos)

End If

If point < 4 Then

point = CheckLR(pos)

End If

If point < 4 Then

point = CheckRL(pos)

End If

If point > 4 Then

Dim dpoint As Double = point * 100 + (dpoint \ 6) * 100
Dim n As Double = DDScore.number + dpoint
For i As Double = DDScore.number To n Step 10
DDScore.number = i

IblScore.Refresh()

Next

DDScore.number = n

Return point

Else

Return 0

End If

End Function

‘#Region "Ball Event And Paint Board"

Private Sub Ball_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs)

CType(sender, MotionPic).Jump()

If CType(sender, MotionPic).MPState <> _
BallState. NO_BALL Then

If intFlag <> -1 Then

MPBoxes(intFlag).Jump()

End If
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'intFlag = MPBoxes.IndexOf (MPBoxes, sender)
'UcnipaBisiem npegynpeskaeHue:

intFlag = Array.IndexOf(MPBoxes, sender)
Elself intFlag <> -1 Then

Dim tempS As String = MPBoxes(intFlag).Tag
MPBoxes(intFlag). Tag = ""

FindSol(intFlag)

If sender.tag = "Here" Then

‘posMoveTo = MPBoxes.IndexOf (MPBoxes, sender)
'UcnipaBisiem npegynpeskaeHue:

posMoveTo = Array.IndexOf (MPBoxes, sender)
If posMoveTo = ThreeBP(0) Then
prePic(0).SendToBack()

Elself posMoveTo = ThreeBP(1) Then
prePic(1).SendToBack()

Elself posMoveTo = ThreeBP(2) Then
prePic(2).SendToBack()

End If

CType(sender, MotionPic).Init(MPBoxes(intFlag). _
MPIndex)

MPBoxes(intFlag).Destroy()

While MPBoxes(intFlag).MPState = _
BallState. DESTROYING_BALL
Application.DoEvents()

End While

If CalWin(posMoveTo) = 0 Then

If GiveThreeBalls() = False Then

playerScore = DDScore.number

Dim frm As Form2 = New Form2
frm.AddPlayer() = _

New Player(playerName, playerScore)
frm.Show()

frm.PlashScreen()

frm.drawTable()

ResetBoard()

End If

End If

PreShow()

intFlag = -1

Else

MPBoxes(intFlag).Tag = tempS

End If

ResetAllTag()

End If

End Sub

Private Sub ResetBoard()

ThreeBI(0) = -1

tmr1.Enabled = False

tmr2.Enabled = False
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playerScore = 0

playerTime = 0

DDScore.number = 0

DDTime.number = 0

Me.Refresh()

PreShow()

IbINameShow.Text = ""

picBallPrel.Image = Nothing

For 1 As Integer = 0 To 80

MPBoxes(i).Reset()

Next

End Sub

Private Sub DrawBoard(ByVal sender As Object, _
ByVal e As System.Windows.Forms.PaintEventArgs) _
Handles MyBase.Paint

Dim g As Graphics = e.Graphics

'Pucyem cetky simHusaMu KpacHoro (Red) nBera:

Dim p1 As New Pen(Color.Red)

Dim p2 As New Pen(Color.Black)

For 1 As Integer = 0 To 9

g.DrawLine(pl, intBaseX + 45 * i — 4, intBaseY - 5, _
intBaseX + 45 *1i—4, intBaseY + 45 * 9 - 5)
g.DrawLine(p2, intBaseX + 45 * i — 3, intBaseY — 4, _
intBaseX + 45 *1i -3, intBaseY + 45 * 9 —4)
g.DrawLine(pl, intBaseX — 4, intBaseY + 45 *i1-5, _
intBaseX + 45 * 9 — 4, intBaseY + 45 *i-95)
g.DrawLine(p2, intBaseX — 3, intBaseY + 45 *i—-4, _
intBaseX + 45 * 9 — 3, intBaseY + 45 *i1—4)

Next

End Sub

Private Sub LabelScore_Paint(ByVal sender As System.Object, _
ByVal e As System.Windows.Forms.PaintEventArgs)
DDScore.showNumber(e.Graphics)

End Sub

Private Sub LabelTime_Paint(ByVal sender As System.Object, _
ByVal e As System.Windows.Forms.PaintEventArgs)
DDTime.showTime(e.Graphics)

End Sub

Private Sub tmr1_Tick(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles tmr1.Tick
Dim s As String = IbINameShow. Text
IbINameShow.Text = s.Substring(1) + s.Substring(0, 1)
End Sub

'CY€TUMK CEeKyH[l, KOTOPbIi OOHYJIsIEM B HaYaJie KaKI0U UTPhI
'B Metozie NewGame:

Dim secondCounter As Integer

'Bpemsi, uepe3 KOTOpoe 3BYIHUT MeJIOIsI

'BO3MOXHOTO OKOHYAHM S UTPBI:

Dim EndGameTime As Integer = 60
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Private Sub tmr2_Tick(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles tmr2.Tick
DDTime.number += 1

IblTime.Refresh()

'CYETUMK CEeKyH[!

secondCounter = secondCounter + 1

'‘Menonust OKOHYaHUS UTPbI:

If secondCounter = EndGameTime Then
My.Computer.Audio.Play("..\..\Sounds\win.wav", _
AudioPlayMode.Background)

End If

End Sub

‘#Region "Preview Balls"

Private Sub PreShow()

Dim col, row As Integer

For 1 As Integer = 0 To 2

If ThreeBI(i) = -1 Then

prePic(i).Visible = False

Else

prePic(i).Visible = True

prePic(i).Image = Image.FromFile(ImgList(ThreeBI(i)))
col = ThreeBP(i) Mod 9

row = ThreeBP(i) \ 9

prePic(i).Location = New Point(col * 45 + _
intBaseX + (38 — prePic(i).Width) / 2, _

row * 45 + intBaseY + (38 — prePic(i).Height) / 2)
prePic(i).Visible = True

prePic(i).BringToFront()

End If

If ThreeBI(0) <> -1 Then

picBallPrel.Visible = True

picBallPrel.Image = _
Image.FromFile(ImgList(ThreeBI(0)))

End If

If ThreeBI(1) <> -1 Then

picBallPre2.Visible = True

picBallPre2.Image = _
Image.FromFile(ImgList(ThreeBI(1)))
Else

picBallPre2.Visible = False

End If

If ThreeBI(2) <> -1 Then
picBallPre3.Visible = True
picBallPre3.Image = _
Image.FromFile(ImgList(ThreeBI(2)))
Else

picBallPre3.Visible = False

End If

Next
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End Sub

Private Sub PrePic_Click(ByVal sender As Object, _
ByVal e As System.EventArgs)

Dim i As Integer = Array.IndexOf(prePic, sender)
Dim MP As MotionPic = MPBoxes(ThreeBP(i))

Call Ball_Click(MP, e)

End Sub

‘#Region "Save and Load Game"

Private Sub SaveGame()

Dim strNewLine = Chr(13) + Chr(10)

Dim s As String = Nothing

playerScore = DDScore.number

playerTime = DDTime.number

s += "#Assignment Line" + strNewLine

s += playerName.ToString + strNewLine

s += playerScore.ToString + strNewLine

s += playerTime.ToString + strNewLine

For 1 As Integer = 0 To 2

s += ThreeBI(i).ToString + ";" + ThreeBP(i). ToString
If i <2 Then

s+=""
End If

Next

s += strNewLine

For 1 As Integer = 0 To 80

s += MPBoxes(i).MPState.ToString + ";" + _
MPBoxes(i).MPIndex.ToString

If i < 80 Then

s+=""
End If

Next

Dim SW As StreamWriter = Nothing

Try

SW = New StreamWriter("LSF.vmt")

SW.Write(s)

Catch IOE As IOException

MessageBox.Show("Can't save File !", "Error", _
MessageBoxButtons.OK, MessageBoxIcon.Error)

Catch EX As Exception

MessageBox.Show("Some Error occurs while Saving" + _
sttNewLine + "Error :" + EX.ToString, _

"Error", MessageBoxButtons.OK, MessageBoxIcon.Error)
Finally

SW.Close()

End Try

End Sub

Private Sub LoadGame()

Dim strRead(4) As String

Dim strBigArr() As String
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Dim strSmallArr() As String

Dim SR As StreamReader = Nothing

If Not File.Exists("LSF.vmt") Then
MessageBox.Show("Save File doesn't Exists", _
"Warning", MessageBoxButtons.OK, MessageBoxIcon.Warning)
Exit Sub

End If

Try

SR = New StreamReader("LSF.vmt")

If SR.ReadLine <> "#Assignment Line" Then
MessageBox.Show("Invalid Loaded File", "Error", _
MessageBoxButtons.OK, MessageBoxIcon.Error)
SR.Close()

Exit Sub

End If

For i As Integer =0 To 4

strRead(i) = SR.ReadLine

Next

Catch IOE As IOException
MessageBox.Show("Can't load File !", "Error", _
MessageBoxButtons.OK, MessageBoxIcon.Error)
Catch EX As Exception

MessageBox.Show("Some Error occurs while Loading" + _
Chr(13) + Chr(10) + "Error :" + EX.ToString, _
"Error", MessageBoxButtons.OK, MessageBoxIcon.Error)
Finally

SR.Close()

End Try

'Information Loaded

playerName = strRead(0)

playerScore = CDbl(strRead(1))

playerTime = Clnt(strRead(2))

ReDim strBigArr(2)

ReDim strSmallArr(1)

strBigArr = strRead(3).Split(",")

For 1 As Integer = 0 To 2

strSmallArr = strBigArr(i).Split(";")

ThreeBI(i) = Clnt(strSmallArr(0))

ThreeBP(i) = Clnt(strSmallArr(1))

Next

InitBoard(playerName, playerScore, playerTime)
ReDim strBigArr(80)

strBigArr = strRead(4).Split(",")

For 1 As Integer = 0 To 80

strSmallArr = strBigArr(i).Split(";")

If Clnt(strSmallArr(0)) <> BallState. NO_BALL Then
MPBoxes(i).Init(CInt(strSmallArr(1)))

End If

Next
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End Sub

B menio Urpa neax sl ménkaem no komanjae Hosas (151 anemenTa ynpasienuss MenuStrip).
[NosiBnsieTcst n1abI0H MEeTo/Ia, KOTOPBIH MOCIIEe 3aITMCH HAIIETO KOoja MPUHUMAET CJIeTYIOMIMI BU/L.

JInerunr 21.2. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub NewGameToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles NewGameToolStripMenultem.Click

'OOHyIsIeM CYETIMK CEKYH]T:

secondCounter = 0

'Mesoausi HauaIa Urpsl:

My.Computer.Audio.Play("..\..\Sounds\drumpad-crash.wav")

Dim plName As String = Nothing

While Trim(plName) = ""

plName = InputBox("3anumure, noxanyiicra, Bame ums " + _

"(OCTaBJISATH TOJIE IMYCTHIM HeJb3s1):", "ViMs urpoka")

End While

InitBoard(plName, 0, 0)

RandomThreeBalls()

GiveThreeBalls()

flagMadeNew = 1

SaveToolStripMenultem.Enabled = True

End Sub

B menwo Urpa neaxasl menkaem no komaniae CoxpaHWTh ([Jisl J€MEHTa YIpaBJICHUS
MenuStrip). [NosiBnsieTcst madmoH MeToa, KOTOPBIN MOCIIe 3alUCH HAIETo KOJa MPUHUMAET CIIe/y-
IOIIWI BUI.

JInerunr 21.3. Meton-o6padoTuuk BIOOpa KOMaH/IbI.

Private Sub SaveToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles SaveToolStripMenultem.Click

SaveGame()

End Sub

B wmenio Urpa aBaxapl m€nkaeM Mo KomaHje 3arpy3utb (s 3jeMeHTa yIpaBJIeHUs
MenuStrip). [NosiBrsieTcst madmoH MeToa, KOTOPBIN MOCIIe 3alTUCH HAIETo KOJa MPUHUMAET CIIe/y-
IOIIWI BUI.

JIncrunr 21.4. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub LoadToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles LoadToolStripMenultem.Click

If flagMadeNew = 1 Then

ResetBoard()

End If

LoadGame()

flagMadeNew = 1

SaveToolStripMenultem.Enabled = True

End Sub

B mento Urpa aBax bl megnkaem rno komanae Beixon (a5 anemenTa ynpasienus MenuStrip).
[NosiBnsieTcst n1abI0H METO/Ia, KOTOPBIH MOCIIEe 3aITMCH HAIETO KOoJa MPUHUMAET CJIeTYIOIIMI BU/L.

JInerunr 21.5. Meton-o6paboTuuk BIOOpa KOMaH/IbI.

Private Sub ExitToolStripMenultem_Click( _
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ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles ExitToolStripMenultem.Click

Me.Close()

End Sub

B menio Oukum nBaxibpl mEnkaeM no komanzae Ilokaszath (mJig a7memMeHTa yHpaBieHUS
MenuStrip). [NosiBrsieTcst madioH MeToa, KOTOPBIN MOCIIe 3alTUCH HAINETO KOJa MPUHUMAET CIIe/y-
IOIIUI BUJL.

JInerunr 21.6. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub ShowScorToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles ShowScorToolStripMenultem.Click

Dim frm As Form2 = New Form?2

frm.Show()

frm.drawTable()

End Sub

B menio Ouku gBaxapl mEnkaeM 1o komanae “Paccuutarh cpennue” (Uil 3/eMEHTa yIpaB-
nenust MenuStrip). [MosiBisiercst madioH MeTona, KOTOPBIH MMOCie 3aMicH Halllero Kojaa MpuHUMAaeT
CJIE/TYIOITUI BU/I.

JIuctunr 21.7. Metoa-o6padoTUHK IETIKa 10 JIeMEHTY.

Private Sub Calculate AvgToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles Calculate AvgToolStripMenultem.Click

Dim strnewL = Chr(13) + Chr(10)

Dim avg As Double = DDScore.number / DDTime.number

Dim s As String = FormatNumber(avg, 3)

Dim h As New System.IntPtr

MessageBox.Show("Ouxku : " + DDScore.number.ToString + _

"" + "(oukoB)" + strnewL _

+ "Bpems : " + DDTime.number.ToString +

strnewL + "Cpennee 3Hauenue : " +s + " " + _

"(oukoB/cek)", "CpenHee 3HaU€HUE OYKOB B CEKYHY ', _

MessageBoxButtons.OK, MessageBoxIcon.None)

End Sub

B menio [Tomorp 1Bax bl mEnkaem no komanje “O nporpamme” (U1 27€MEHTa YIpaBIeHUs
MenuStrip). [NosiBrsieTcst madIoH MeToa, KOTOPBI MOCIIe 3alTUCH HAIero KOJa MPUHUMAET CIIe/y-
IOIIUI BUJL.

JIncrunr 21.8. Meton-o6padoTuuk BHIOOpa KOMaH/IbI.

Private Sub AboutToolStripMenultem_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _

Handles AboutToolStripMenultem.Click

Dim frm As New Form3

frm.Show()

End Sub

Cxema 3armucy ¥ BBIBOJIA CIPaBOYHOM MH(OPMAIMK, HAIIPUMEp, C MPaBUIAMH WIPbl TIOCIE
BbIOOpa KoMaH b CripaBKa (/17151 a5ieMeHTa yripasieHus: MenuStrip) 1 mocie BeIOOpa Apyrux KOMaH
yXe MPUBOJWIIACH B HAIIIMX MPEAbIAYIINX paboTax.

MBI 3aKOHYMIIM HanlMcaHWe TPOrpaMMel B IiaBHbIN Kiacc Form1 (s ¢popmsl Form1 ¢ noss-
30BaTeIbCKUM UHTEPQENCOM UTPHI).

"nan

+ "(cek)" + _
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Tenepp B HaIll TPOEKT 100aBJIsieM HOBbIE (hailiibl (JIIs1 TPOrPaMMHUPOBAHUSI COOTBETCTBYIOIIHUX
UTPOBBIX eUCTBUI). [J06aBUTH B MPOEKT (paiia MOXKHO TIO JIBYyM BapHaHTaM.

[To nepBomy BapuaHTy, HOOABJIsieM B MPOEKT HYXKHBIN (haili1 MO OOBIYHON CXeMe: B TaHeH
Solution Explorer BHIIONHsIEM NIPaBbIid METIOK MO UMEHHU MTPOEKTa, B KOHTEKCTHOM MEHIO BHIOMpaeM
Add, Existing Item, B maneiu Add Existing Item B okne “Files of type” BoiOupaem “All Files”, B
LEHTPAJIbHOM OKHE HaXoauM (Harpumep, B Mamnke KommbioTepa aiii, cKonmupoBaHHbid u3 MHTep-
HETa), BbljIesIsieM UMs 3Toro haiiia u meakaem KHonky Add (vty [Baxibl MEIKaeM 10 UMEHU 3TOTO
aitna).

ITo BTOpOMYy BapuanTty, B naHenu Solution Explorer BeIMOIHSIEM MpaBbii MIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Bbimensem
ma6mnon Code File, B okne Name 3aruceiBaem ums DPaint.vb 1 ménkaem knoriky Add. B mpoekT (1
B naenb Solution Explorer) no6asnsiercst 3ToT (hailyi, OTKphIBaETCS MyCTOE OKHO PelaKTUPOBAHUS
KOJIa, B KOTOPOE 3alHMChIBAEM KOJI CO CIIEAYIONIETro JUCTUHTA.

JInctunr 21.9. Hoseiid ait.

Public Class DPaint

Private _number As String

Private _position As Point

Private _color As Color

Private _pen As Pen

Private _thick As Integer

Private _width As Integer

Private _brush As SolidBrush

#Region "Property Declaration"

Public Sub New()

' _color = Color.Yellow

‘It Gonbinielt YETKOCTH 3a1aéM KPacHbIH IBET IU(P 7151 OYKOB

'M BpEMEHU:

_color = Color.Red

_brush = New SolidBrush(_color)

_number =0

End Sub

Public Sub New(ByVal number As Integer)

Me.number = number

_color = Color.Yellow

_brush = New SolidBrush(_color)

End Sub

Public Property number() As Double

Get

Return CDbl(_number)

End Get

Set(ByVal Value As Double)

_number = Value.ToString

_number = _number.PadLeft(8, "0")

End Set

End Property

Public Property position() As Point

Get

Return _position

End Get
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Set(ByVal Value As Point)
_position = Value

End Set

End Property

Public Property thick() As Integer
Get

Return _thick

End Get

Set(ByVal Value As Integer)
_thick = Value

End Set

End Property

Public Property width() As Integer
Get

Return _width

End Get

Set(ByVal Value As Integer)
_width = Value

End Set

End Property

#End Region

#Region "Show digital Number"
Private Function conPol(ByVal i As Integer) As Point()
Dim c, h As Integer

Dim x As Integer = _position.X
Dim y As Integer = _position.Y

Dim poly(3) As Point
Select Case i

Case 1

c=X
h=y-_width-2
poly(0).X =c¢
poly(0).Y =h
poly(1).X = ¢ + _width
poly(1).Y =h

poly(2).X = ¢ + _width — _thick
poly(2).Y = h + _thick
poly(3).X = ¢ + _thick
poly(3).Y = h + _thick

Return poly

Case 2

¢ =X+ _width
h=y-_width-1

poly(0).X =c¢
poly(0).Y =h
poly(1).X=c

poly(1).Y = h + _width
poly(2).X = ¢ — _thick
poly(2).Y = h + _width — _thick / 2
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poly(3).X = ¢ — _thick
poly(3).Y = h + _thick
Return poly

Case 3

¢ =X+ _width

h=y+1

poly(0).X =c¢

poly(0).Y =h
poly(1).X=c

poly(1).Y = h + _width
poly(2).X = ¢ — _thick
poly(2).Y = h + _width — _thick
poly(3).X = ¢ — _thick
poly(3).Y =h + _thick / 2
Return poly

Case 4

¢ =X+ _width

h=y+ _width+2
poly(0).X =c¢

poly(0).Y =h

poly(1).X = ¢ — _width
poly(1).Y =h

poly(2).X = ¢ — _width + _thick
poly(2).Y = h — _thick
poly(3).X = ¢ — _thick
poly(3).Y = h — _thick
Return poly

Case 5

c=X

h=y+ _width +1
poly(0).X =c¢

poly(0).Y =h
poly(1).X=c

poly(1).Y = h — _width
poly(2).X = ¢ + _thick
poly(2).Y = h — _width + _thick / 2
poly(3).X = ¢ + _thick
poly(3).Y = h — _thick
Return poly

Case 6

c=X

h=y-1

poly(0).X =c¢

poly(0).Y =h
poly(1).X=c

poly(1).Y =h — _width
poly(2).X = ¢ + _thick
poly(2).Y = h — _width + _thick
poly(3).X = ¢ + _thick
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poly(3).Y =h — _thick / 2
Return poly

Case 7

ReDim poly(5)

c=X

h=y

poly(0).X =c¢

poly(0).Y =h

poly(1).X = ¢ + _thick
poly(1).Y =h — _thick / 2
poly(2).X = ¢ + _width — _thick
poly(2).Y =h — _thick / 2
poly(3).X = ¢ + _width
poly(3).Y =h

poly(4).X = ¢ + _width — _thick
poly(4).Y =h + _thick / 2
poly(5).X = ¢ + _thick
poly(5).Y =h + _thick / 2
Return poly

End Select

End Function

Private Sub show(ByVal g As Graphics, ByVal led1 As Boolean, _
ByVal led2 As Boolean, ByVal led3 As Boolean, _

ByVal led4 As Boolean, ByVal led5 As Boolean, _

ByVal led6 As Boolean, ByVal led7 As Boolean)

led(g, 1, led1)

led(g, 2, led2)

led(g, 3, led3)

led(g, 4, led4)

led(g, 5, ledS)

led(g, 6, led6)

led(g, 7, led7)

End Sub

Private Sub led(ByVal g As Graphics, ByVal led As Integer, _
ByVal sta As Boolean)

If (sta) Then

g FillPolygon(_brush, conPol(led))

End If

End Sub

Private Sub showANum(ByVal g As Graphics, ByVal num As Integer)
Select Case num

Case 0

show(g, True, True, True, True, True, True, False)

Case 1

show(g, False, True, True, False, False, False, False)

Case 2

show(g, True, True, False, True, True, False, True)

Case 3
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show(g, True, True, True, True, False, False, True)
Case 4

show(g, False, True, True, False, False, True, True)
Case 5

show(g, True, False, True, True, False, True, True)
Case 6

show(g, True, False, True, True, True, True, True)
Case 7

show(g, True, True, True, False, False, False, False)
Case 8

show(g, True, True, True, True, True, True, True)
Case 9

show(g, True, True, True, True, False, True, True)
End Select

End Sub

Public Sub showNumber(ByVal g As Graphics)
Dim tempnum As Integer

Dim tempPos As Point = _position

For i As Integer = 0 To _number.Length — 1
tempnum = _number.Substring(i, 1)
showANum(g, Clnt(tempnum))

_position.X += _width + 2

Next

_position = tempPos
End Sub

#End Region

#Region "Show Time"

Private Sub show2Points(ByVal g As Graphics)
Dim r1 As Integer = _position.Y + _width /2 -2
Dim r2 As Integer = _position.Y — _width /2 -2
Dim c As Integer = _position.X + _width /2 — 2
g.FillEllipse(_brush, c, r1, _width \ 3, _width \ 3)
g.FillEllipse(_brush, c, r2, _width \ 3, _width \ 3)
End Sub

Public Sub showTime(ByVal g As Graphics)
Dim num As Integer = CInt(_number)

Dim tempPos As Point = _position

Dim 1 As Integer = IIf (num = 3600, 8, 5)

Dim h As Integer = num \ 3600

Dim m As Integer = (num Mod 3600) \ 60

Dim s As Integer = num Mod 60

showANum(g, h\ 10)

_position. X += _width + 2

showANum(g, h Mod 10)

_position.X += _width + 2

show2Points(g)

_position. X += _width + 2

showANum(g, m\ 10)

_position. X += _width + 2
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showANum(g, m Mod 10)

_position.X += _width + 2

show2Points(g)

_position.X += _width + 2

showANum(g, s \ 10)

_position. X += _width + 2

showANum(g, s Mod 10)

_position = tempPos

End Sub

#End Region

End Class

[To BTrOpOoMy BapuanTty, B maHenu Solution Explorer BeIMOIHSIEM MpaBbii IMIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Boimensem
mabmnon Code File, B okne Name 3aruceiBaem uvsi mModule.vb u ménkaem kHonky Add. B mpoekr
(v B manesns Solution Explorer) no6aisiercst 3ToT (paidin, OTKphIBAETCS IMyCTOE OKHO PEAAKTUPOBAHM S
KOJa, B KOTOPOE 3alMChIBAEM KOJI CO CIIEYIONIETro JUCTUHTA.

JInctunr 21.10. HoBwiii daii.

Public Module mModule

Private s As String = Application.StartupPath & "..\..\"

'Public ImgList() As String = {s & "BlackBall.png",

's & "M_BlackBall.png", s & "BlueBall.png" _

', s & "M_BlueBall.png", s & "GreenBall.png", s &

""M_GreenBall.png", s & "LGreenBall.png" _

', s & "M_LGreenBall.png", s & "MagentaBall.png", s &

""M_MagentaBall.png" _

', s & "RedBall.png", s & "M_RedBall.png" }

'"Mcnpasiisiem OmmoKy:

Public ImgList() As String = _

{"..\..\BlackBall.png", "..\..\M_BlackBall.png", _

".\..\BlueBall.png", "..\.\M_BlueBall.png", _

".\.\GreenBall.png", ".\.\M_GreenBall.png", _

".\.\LGreenBall.png", "..\..\M_LGreenBall.png", _

".\..\MagentaBall.png", "..\..\M_MagentaBall.png", _

".\..\RedBall.png", "..\..\M_RedBall.png" }

Public Structure Player

Private _PlayerName As String

Private _PlayerScore As String

Public Sub New(ByVal PlayerName As String, _

ByVal PlayerScore As String)

_PlayerName = PlayerName

_PlayerScore = PlayerScore

End Sub

Public Property PlayerName() As String

Get

Return _PlayerName

End Get

Set(ByVal Value As String)

_PlayerName = Value

End Set
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End Property
Public Property PlayerScore() As String
Get
Return _PlayerScore
End Get

Set(ByVal Value As String)

_PlayerScore = Value

End Set

End Property

End Structure

End Module

[To BTrOpOoMy BapuanTty, B maHenu Solution Explorer BeIMOIHSIEM MpaBbii IMIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Boimensem
ma6non Code File, B okHe Name 3anucbiBaem uMst MotionPic.vb u ménkaem kHonky Add. B mpoekr
(v B manesns Solution Explorer) no6aisiercst 3ToT (paidin, OTKphIBAETCS IMyCTOE OKHO PEAAKTUPOBAHM S
KOJa, B KOTOPOE 3alMChIBAEM KOJI CO CIIEYIONIETro JUCTUHTA.

JInctunr 21.11. HoBwii daii.

Option Strict On

Public Enum BallState

ZOOMING_BALL =-2

NO_BALL =-1

NORMAL_BALL =0

JUMPING_BALL =1

DESTROYING_BALL =2

End Enum

Public Class MotionPic

Inherits System.Windows.Forms.PictureBox

Private myTimer As New System.Windows.Forms.Timer

Private picWidth As Integer

Private picHeight As Integer

Private picTop As Integer

Private picLeft As Integer

Private picState As Integer

Private picIndex As Integer

Private sign As Integer

#Region "Property Declaration"

Public Sub New(ByVal eSize As Size, ByVal eLL.ocation As Point)

Me.Size = eSize

Me.Location = eLocation

picWidth = Me.Width

picHeight = Me.Height

picTop = Me.Top

picLeft = Me.Left

picState = BallState. NO_BALL

picIndex = -1

End Sub

Public ReadOnly Property MPState() As Integer

Get

Return picState
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End Get

End Property

Public ReadOnly Property MPIndex() As Integer

Get

Return picIndex

End Get

End Property

Public Sub Init()

Me.Init(CInt(Rnd() * 12))

End Sub

#End Region

Public Sub Init(ByVal value As Integer)

picIndex = value

picState = BallState.ZOOMING_BALL

Dim i As Integer = ImgList(value).LastIndexOf("\")
Me.Tag = ImgList(value).Substring(i + 1, _
ImgList(value).Length —i - 5)

ZoomlIn()

End Sub

Private Sub ZoomlIn()

Me.Top = picTop + (picHeight — 4) \ 2

Me.Left = picLeft + (picWidth — 4) \ 2

Me.Width =4

Me.Height = 4

Me.Image = Image.FromFile(ImgList(picIndex))
AddHandler myTimer.Tick, AddressOf TimerEventZoomlIn
myTimer.Interval = 10

myTimer.Start()

End Sub

Private Sub TimerEventZoomIn(ByVal myObject As Object, _
ByVal myEventArgs As EventArgs)

If Me.Top > picTop And Me.Width < picWidth Then
Me.Top -=2

Me.Left -=2

Me.Width += 4

Me.Height +=4

Else

myTimer.Enabled = False

picState = BallState. NORMAL_BALL
RemoveHandler myTimer.Tick, AddressOf TimerEventZoomlIn

End If

End Sub

Public Sub Jump()

If picState = BallState. NORMAL_BALL Then
sign =1

picState = BallState. JUMPING_BALL

AddHandler myTimer.Tick, AddressOf TimerEventJump
myTimer.Interval = 20

myTimer.Start()
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Elself picState = BallState. JUMPING_BALL Then
StopJump()

End If

End Sub

Public Sub StopJump()

If picState = BallState. JUMPING_BALL Then

picState =0

myTimer.Enabled = False

RemoveHandler myTimer.Tick, AddressOf TimerEventJump
Me.Top = picTop

Me.Left = picLeft

Me.Height = picHeight

Me.Width = picWidth

End If

End Sub

Private Sub TimerEventJump(ByVal myObject As Object, _
ByVal myEventArgs As EventArgs)

Me.Height -= sign * 1

Me.Top = picTop + (Me.Height — picHeight) \ 4

If Me.Height = picHeight Or Me.Height <= 3 * picHeight / 4 Then
sign *= -1

End If

End Sub

Public Sub Destroy()

If picState = BallState. JUMPING_BALL Then

StopJump()

End If

picState = BallState. DESTROYING_BALL

AddHandler myTimer.Tick, AddressOf TimerEventDestroy
Me.Top = picTop + 1

Me.Left = picLeft + 1

Me.Width = picWidth — 2

Me.Height = picHeight — 2

myTimer.Interval = 10

myTimer.Start()

End Sub

Private Sub TimerEventDestroy(ByVal myObject As Object, _
ByVal myEventArgs As EventArgs)

If Me.Top > picTop And Me.Width > 0 Then

Me.Top +=2

Me.Left += 2

Me.Width -=4

Me.Height -= 4

Else

Me.Image = Nothing

Me.Top = picTop

Me.Left = picLeft

Me.Width = picWidth

Me.Height = picHeight
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myTimer.Enabled = False

Me.picState = BallState. NO_BALL

Me.piclndex = -1

Me.Tag=""

RemoveHandler myTimer.Tick, AddressOf TimerEventDestroy

End If

End Sub

Public Sub Reset()

While Me.picState = BallState. DESTROYING_BALL

Application.DoEvents()

End While

If Me.picState = BallState. JUMPING_BALL Then

StopJump()

End If

While Me.picState = BallState. ZOOMING_BALL

Application.DoEvents()

End While

Me.Image = Nothing

Me.piclndex = -1

Me.picState = BallState. NO_BALL

Me.Tag=""

End Sub

Protected Overrides Sub OnMouseMove(ByVal e As _

System.Windows.Forms.MouseEventArgs)

If picState = BallState. NORMAL_BALL Or _

picState = BallState. JUMPING_BALL Then

Me.Image = Image.FromFile(ImgList(picIndex + 1))

End If

End Sub

Protected Overrides Sub OnMouseLeave( _

ByVal e As System.EventArgs)

If picState = BallState. NORMAL_BALL Or picState = _

BallState. JUMPING_BALL Then

Me.Image = Image.FromFile(ImgList(picIndex))

End If

End Sub

End Class

[Moce aTux nodasnenuii (DPaint.vb, mModule.vb, MotionPic.vb, open.ico, save.ico) B maHem
Solution Explorer nomkHbl ObITh (haiiyibl, MMOKa3aHHBIE BhIIIE. [Bakapl METKas Mo WMeHu aiina,
mo0ou (hailyl MOKHO OTKPBITh, U3YUYUTh U PEIAKTUPOBATD.

Ternepp B HaIll MPOEKT 100ABJIsIeM MepeMEeHHbIe U METO/IbI, CBsi3aHHbIe ¢ (phopmoii Form?2 nis
BBIBOJIA PE3YJIbTATOB UTPHI.

OtkpbiBaeM (paitn Form2.vb (Hanpumep, Tak: File, Open, File) u BBepxy 3anucsiBaeM aupek-
THBBI 1J151 TIONKJTIOUEHUs] TPeOyeMbIX MPOCTPAHCTB MMEH:

Imports System.Drawing.Drawing2D

Imports System.Drawing. Text

Imports System.10

Teneps B kiacce Form?2 Harrero nmpoekra 3aricbiBaeM ClieJylolIye nepeMeHHbIe 1 METO/IBI.

JInctunr 21.12. IlepemeHHbIE U METOABI.
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Dim gr As Graphics

Dim IbrTitle As LinearGradientBrush
Dim IbrBoard As LinearGradientBrush
Dim midPoint As Point

Dim startPoint As PointF

Dim intGradiantStep As Integer = 5
Dim intCurrentGradientShift As Integer = 0
Const colW1 As Integer = 250

Const colW2 As Integer = 150

Const rowH As Integer = 30

Dim AddedPlayer As New Player("", "-1")
Dim ArrPlayer As New ArrayList

Dim intCurrentGradientRow As Integer = 110
Public WriteOnly Property AddPlayer() As Player
Set(ByVal Value As Player)

If Value.PlayerName.Length > 14 Then
Value.PlayerName = _
Value.PlayerName.Substring(0, 14)
End If

AddedPlayer = Value

End Set

End Property

Public Sub drawTable()
Me.Backgroundlmage = Nothing
Me.BackColor = Color.Moccasin
Application.DoEvents()

Dim g As Graphics = CreateGraphics()
Dim tpenl As New Pen(Color.Red, 1)
Dim tpen2 As New Pen(Color.Black, 1)
Dim P1 As New Point(2, 80)

Dim P2 As New Point(400, 80)

For 1 As Integer =0 To 11
g.DrawLine(tpenl, P1, P2)

PLY +=1

P2Y +=1

g.DrawLine(tpen2, P1, P2)

P1.Y +=rowH -1

P2.Y +=rowH - 1

Next

P1.Y =80

P2.X=P1.X

P2.Y -=rowH

g.DrawLine(tpen2, P1, P2)

P1L.X +=1

P2.X +=1

g.DrawLine(tpenl, P1, P2)

P1.X +=colW1

P2.X +=colW1

g.DrawLine(tpen2, P1, P2)
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P1.X+=1

P2.X+=1

g.DrawLine(tpenl, P1, P2)

P1.X +=colW2 -3

P2.X +=colW2 -3

g.DrawLine(tpenl, P1, P2)

P1.X+=1

P2.X+=1

g.DrawLine(tpen2, P1, P2)

SaveScore()

LoadScore()

Timerl.Enabled = True

Timer2.Enabled = True

End Sub

Public Sub LoadScore()

If Not File Exists("Score.dat") Then

GoTo newScore

End If

Dim FSR As New StreamReader("Score.dat")
Dim s As String

s = FSR.ReadLine

If Trim(s) <> "#Assignment Line#" Then
FSR.Close()

GoTo newScore

End If

For 1 As Integer = 0 To 9

s = FSR.ReadLine

Dim PlayerName As String = s.Split(CChar(";"))(0)
Dim PlayerScore As String = s.Split(CChar(";"))(1)
ArrPlayer. Add(New Player(PlayerName, PlayerScore))
Next

FSR.Close()

Exit Sub

newScore:

ArrPlayer. Add(New Player("AAA", "5000"))
ArrPlayer. Add(New Player("AAA", "4500"))
ArrPlayer. Add(New Player("AAA", "4000"))
ArrPlayer. Add(New Player("AAA", "3500"))
ArrPlayer. Add(New Player("AAA", "3000"))
ArrPlayer. Add(New Player("AAA", "2500"))
ArrPlayer. Add(New Player("AAA", "2000"))
ArrPlayer. Add(New Player("AAA", "1500"))
ArrPlayer. Add(New Player("AAA", "1000"))
ArrPlayer. Add(New Player("AAA", "500"))
End Sub

Public Sub SaveScore()

LoadScore()

For 1 As Integer = 0 To 9

If CDbl(AddedPlayer.PlayerScore) >= _
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CDbl(CType(ArrPlayer(i), Player).PlayerScore) Then

ArrPlayer.Insert(i, AddedPlayer)

Exit For

End If

Next

Dim FSW As New StreamWriter("Score.dat")

Dim s As String = "#Assignment Line#"

s += Chr(13) + Chr(10)

For 1 As Integer = 0 To 9

s += CType(ArrPlayer(i), Player).PlayerName +

CType(ArrPlayer(i), Player).PlayerScore

s += Chr(13) + Chr(10)

Next

FSW . Write(s)

FSW.Close()

End Sub

Public Sub PlashScreen()

Me.BackgroundIlmage = Image.FromFile("GameOver.gif")

Application.DoEvents()

Threading. Thread.Sleep(2000)

End Sub

Huxe opmbt Form?2 apask bl mignkaem no 3Hauky neporo taiiMepa Timer. [osiBiisieTcs ma6-
JIOH METOJ1a, KOTOPBI TIOCJIE 3aIKMCH HAIIIETo KOJa MPUHUMAET CJIeTyIONIUI BH/T.

JInerunr 21.13. Meroa-o6padotuuk coobitust Tick.

Private Sub Timer1_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Timer1.Tick

gr = CreateGraphics()

midPoint = New Point(Me.Width \ 2, 10)

Dim strText As String = "Score Board"

Dim fnt As New Font("Microsoft Sans Serif", 30, _

FontStyle.Bold, GraphicsUnit.Point)

Dim strSize As New SizeF(gr.MeasureString(strText, fnt))

Dim ptfGradientStart As New _

PointF(intCurrentGradientShift, 0)

Dim ptfGradientEnd As New PointF(0, intCurrentGradientRow)

IbrTitle = New LinearGradientBrush(ptfGradientStart, _

ptfGradientEnd, Color.SteelBlue, Color.Brown)

startPoint = New PointF(midPoint. X — _

Clnt(strSize.Width / 2), midPoint.Y)

gr.DrawString(strText, fnt, IbrTitle, startPoint)

ptfGradientStart = New PointF(0, intCurrentGradientShift)

ptfGradientEnd = New PointF(intCurrentGradientRow, 0)

IbrTitle = New LinearGradientBrush(ptfGradientEnd, _

ptfGradientStart, Color.MediumSlateBlue, _

Color.GhostWhite)

gr.DrawString(strText, fnt, 1brTitle, startPoint.X — 2, _

startPoint.Y + 2)

intCurrentGradientShift += intGradiantStep

If intCurrentGradientShift = 400 Then

non

N
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intGradiantStep = -5

Elself intCurrentGradientShift = -400 Then

intGradiantStep = 5

End If

End Sub

Hwxe popmbl Form2 nBaskasl mignkaem no 3Hauky Broporo taiimepa Timer. [NosiBnsiercs ma6-
JIOH METOJ1a, KOTOPBI TIOCJIE 3aIKMCH HAIIIETro KOJa IMPUHUMAET CJIETyIONIUI BH/T.

JIncrunr 21.14. Meroa-o6padotuuk coobitust Tick.

Private Sub Timer2_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Timer2.Tick

'showScore()

Dim g As Graphics = CreateGraphics()

Dim fnt As New Font("Courier New", 20, FontStyle.Bold, _

GraphicsUnit.Point)

Dim startPoint As PointF = New PointF(20, 80)

Dim nextPoint As PointF = _

New PointF(startPoint.X + colW1, 80)

Dim ptfGradientStart As New PointF(intCurrentGradientRow, _

startPoint.X)

Dim ptfGradientEnd As New PointF(nextPoint.Y, _

intCurrentGradientRow)

IbrBoard = New LinearGradientBrush(ptfGradientStart, _

ptfGradientEnd, Color.GreenYellow, Color.SlateGray)

Dim PlayerNames As String = "Name" + Chr(13) + Chr(10)

Dim PlayerScores As String = "Score" + Chr(13) + Chr(10)

For 1 As Integer = 0 To 9

PlayerNames += CType(ArrPlayer(i), Player).PlayerName _

+ Chr(13) + Chr(10)

PlayerScores += CType(ArrPlayer(i), Player).PlayerScore _

+ Chr(13) + Chr(10)

Next

g.DrawString(PlayerNames, fnt, IbrBoard, startPoint)

g.DrawString(PlayerScores, fnt, IbrBoard, nextPoint)

intCurrentGradientRow += intGradiantStep

End Sub

B ciydae HeoOXomumMoCTH, MeTO/IMKa T00aBJICHUS B IIPOEKT 3BYKOBOTO curHasia Beep (mo-pyc-
cku: bum) onucana panee.

21.5. 3amyck urpsl

CrpouM U 3aryckaeM IporpamMmy Ha BBHITIOJTHEHHE OOBIYHBIM 00pa3oM:

Build, Build Selection; Debug, Start Without Debugging.

B orser Visual Studio BHIBOIUT MOKa3aHHYIO BbIllE (JOpMY, Ha KOTOPOM B OTAEJIbHBIX KBaJpa-
Tax CEeTKH, HapuMep, 9 X 9 cHavasa Mporu3BOILHBIM 00pa30oM (TIpH MOMOIIM TeHepaTopa CIIyYaifHbIX
yuces — I.c.4. kjJacca Random) UCKycCTBEHHBIN MHTEJUIEKT BHIBOIUT ONpPeeIEHHOEe KOJINYECTBO, B
JaHHOM UTpe 3, pa3HOLBETHBIX OOBEKTA, HATIPHMED, 3 OOJBIIMX MsYa, KOTOPbIe UTPOK MOKET Iepe-
MEILATh ITPY MIOMOILY MBIIIH, U 3 MAJIEHBKUX Pa3HOLIBETHBIX M4a, KOTOPBIE pa3MEIAET UCKYCCTBEH-
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HBII MHTEJUIEKT, YTOOBI TIOMEIIATh UTPOKY MOCTPOUTH MIPSMYIO JIMHUIO U3 MsTYel (Tak Kak B KJIETKY
C MaJICHbKUM MSTYOM OOJIBIIION MU YKe HeNlb3sl pa3MECTHUTD).

Urpok neproaryecky mEMKaeT 1Mo BEIOPaHHOMY UM MSIIy U TIO KJIeTKE, B KOTOPYIO MsTY Iepe-
Merniaercsi. A UICKYCCTBEHHBIN MHTEJUIEKT MEPUOAMYECKU pa3MelliaeT B MyCTYIOIMe KIETKU CIeayIo-
nue 3 OONBIIMX MsSYa IPOU3BOJIBHBIX I[BETOB.

Kak Tonbko Urpok coOepéT TOpU3OHTAIBHYIO, BEPTHKAIBGHYIO WIM JAUArOHAIBLHYIO TPSIMYIO
JIMHUIO U3 5 U 6oJiee MsTYell OMHAKOBOTO IBETa, UTPOKY HAUUCISIOTC 0uku (1o 100 0YKoB 3a Kaxk-
JbIiA COOpPAHHBIN B JIMHKIO MsT4), & JIMHUS U3 COOPAHHBIX MsSYel rcdye3aeT, OCBOOOXK Iast KJIETKH /s
HOBbIX Msiueid. [1o Takoii cxeme UrpoK UrpaeT COIacHO MPUBEIEHHBIM BBIIIIE MTPABUIIAM.

[To MeTonvKe TaHHOM TJIaBBl MOJKHO pa3padaThiBaTh CaMble PA3HOOOPA3HBIE UTPBI C UCTIONH30-
BaHMEM HCKYCCTBEHHOTO MHTEJIIeKTa 0 COOpKe JIMHUIA OJHOTO IBETa U3 Pa3HOIBETHOM MaJUATPBI
pa3HO00Opa3HbIX Uryp.
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Yacrs X. MeTog00rusi IpOorpaMMHupOBaHUS
HCKYCCTBEHHOI'0 HMHTEJJIEKTA B POJIEBBIX CIHO2KETHBIX UTPax
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I'naBa 22. MeToanka nporpaMMHup OBaHUS
HCKYCCTBEHHOI0 HHTEJUICKTA B CHO’KeTHbIX UI'Pax Ha
NnpuMepe CrKeTa 0 nelepHbIX JIaax Aname u Ese
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22.1. O0mue cBeaeHus

OnuiemM MeTonuKy TPOEKTUPOBAHUSA U IIPOrPaMMUPOBaHUS TUITMYHOW M paclpOCTPaHEHHON
ponesoit (Role-playing game — RPG) croxxeTHON UIpbl ¥ UCTIOJIb30BAaHUEM UCKYCCTBEHHOTO MHTEJI-
JIeKTa, KOTJja UTPOK B POJIM TEIIEPHOTO YesloBeka AJjaMa coOrpaeT Ha 3emiie ropsimpe hakesbl s
EBbI (UTOOBI cOrpeTh e€ B Iemepe).

JlaHHyio urpy Mbl OygeM pa3padatbiBaTh, CJeAys HPOEKTY B 3aapXMBUPOBAHHOM BH[E
CaveManHank.zip (Ilemepnsii 4enoBek X3HK) aBropa Ivo Salmre or 27.6.2002 c cawura
gotdotnet.com g ycrapesuiend Bepcun Visual Studio, mpuyém, 11 KapMaHHOrO KOMIBIOTEPA
(KIIK), HO ¢ HalmMMU YCOBEPLIEHCTBOBAaHUAMM ISl cOBpeMeHHOU BepcuM Visual Studio, nmpuuém
1J151 HACTOJIbHOTO KOMITBIOTEPA WJIM TUIAHIIETA.

B nanenm Solution Explorer (Hamero Oyayiero npoekra) Wiy B Marke ¢ MMEHeM IPOeKTa JIBa-
K JIbl IIETKaeM 1o uMeHu rpacguyeckoro ¢amna Hank_FacingForward1.bmp (3arpys;xennoro, Haripu-
Mep, u3 MHTepHeTa) s n300pakeHHs TEIepHOro MYKUMHBI C MMeHeM X39HK (y Hac OH Oyner
3BaThCs, Kak Anam). [losiBsiercss coOcTBeHHbIN rpaduyecknii pegaktop Visual Studio ¢ nzoOpaske-
HHEM 3TOr0 MY)KYHHBI, TPUYEM UHCTPYMEHTAMH TOTO PEAAKTOpa MOKHO PEAaKTHPOBATh ITO M300-
paxenue (puc. 22.1) NpUMEHUTENIBHO K HALIMM 33Ja4am.

AmnasornuHo B niaHesm Solution Explorer nBax sl ménkaeM 1o MMeHu rpapuyeckoro gania
Jane_FacingForwardla.bmp 115 n3o0paxeHus nemepHoi ;KeHIUHb ¢ uMeHeM JkeiiH (y Hac OHa
Oyner 3Bathes, Kak EBa). [TosBnsercs peqaktop Visual Studio ¢ n300paxeHreM 3Toi XKeHIIUHBI (pHC.
22.2). AHaJIOrMYHO MOKHO OTKPBITh U PEJAKTUPOBATh OCTaJIbHbIE I'padprueckue (pailyibl TPOEKTA.

2 HankTheCaveMan - Microsoft Visual Studio !H
File Edit View Project Builld Debug Data Tools Test Image Window Community Help

A-Ed@ @ @ b b Debug v AnyCPU B R

Z2QQq~72I %\ A DEmOBEC@®®
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8 Hank_RightRun2.bmp
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‘ ‘ Deseription ‘ File |L\ne ‘ Column ‘ Project [«

41 Unused local constant: 'SIGNIFICANTLY _VERTICAL' HankThewonderCaveman.vb 159 HankTheCavelian

42 Unused local constant: 'MAX_DX_TO_INTEPRET _AS_JUMP_REQUEST' Hark ThewonderCavemnan vb 163 Hark TheCaveMan

£3 Unused local varizble: CollisionPoint',
4 Unused local variable: 'dHank Thishviove'
25 Unused local variable: 'diHank Thishiove'
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# HankTheCaveMan - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Image Window Community Help
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" 3 HFormivb
SRR T ] GlobalFunctions vb

% e § # Hank_Climbing1.bmp
BLR # Hark_Climbing2.brmp

@ Hank _FacingForwardl.bmp
18 Hank _FacingForward2 bmp
@ Hank_LeftRun1.bmp

18 Hark_LeffRun2.bmp

& Hank_RightRun1 bmp
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‘ J Description J File | Line ‘ Column J Project J -
21 Unused local constant: 'SIGNIFICANTLY_VERTICAL' Hank TheWonderCaveman.vb 159 HarkTheCaveMan
42 Unused local constant: MAX_DX_TO_INTEPRET_AS_JUMP_REQUEST' HarkTheWonderCaveman.vb 163 HarkTheCaveMan
3 Unused local variable: xCollisionPoint! HankTheWonderCaveman.vb 282 HarkTheCavelan
84 Unused local variable: 'diHank Thishove! HarkTheWonderCavernan.vb 433 HarkTheCaveMan
#5 Unused local variable: 'dHankThisMove', HankTheWonderCaveman.vb 458 HankTheCavean LJ
| Error List @ OUtpUE[FIFind Results 2
Ready
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EAENIENRIT )

Puc. 22.1. [emepusiit my:xurHa Agam. Puc. 22.2. Tlemepnas xenmuHa EBa.

Kak yxe n paHee ObUIO paccKa3aHO, M B 3TOH METOAMYECKOW UTpe MOJIe UIPbl COCTOUT W3
HECKOJIbKUX CIIOEB (layers) n300paxeHuH.

Hwxnwmii croit — 310 hoHOBOE M300paxkenue (poHoBast KapTHHKA). OHO PUCYETCSI TOIBKO OIMH
pa3 B HayaJie BBIIOJHEHUS POrPaMMBI.

Ha cpeanem cioe HaxoasITCsl CTaTHUECKHe N300pakeHHsl, KOTOpbIe He MepeMeIaTcs (B JaH-
HOI WUIpe — 3TO HACTWJIbl U JIeCTHULbI). OHU HE JOJKHBI PUCOBAThCA KaXAbld pa3 OT Kaapa K
KaJIpy, Korja n300paxeHne OOHOBIISIETCST; OHM U3MEHSIIOT COCTOSIHUE TOJIBKO MTPH IIEPEX0/E OT OTHOTO
ypoBHs (level) urpsl k gpyromy.

B rnaBHOM (nepesHeM) ciioe HaxoaATCs JUHAMUYECKHE U300pakeH s, KOTOpble N3MEHSIOTCS
OT KaJpa K KaJipy ¥ 3a CYET ITOr0 NepeMelaloTcsl Ha SKpaHe. OHU JOJDKHBI PUCOBATBHCS KAX/ABIN pas,
KOI/1a OOHOBJISIIOTCS] aHUMHAPOBAHHBIE N300paKEHHSI.

Jlpyrve TOSICHEHUsI STOW Wrpbl MOXHO HaWTH (ecii HeoOXOOMMO) B KHUTaX C cairta
ZharkovPress.ru.
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22.2. IIpaBuia urpsl

1. Iocne 3amycka Urpsl Ha KpaHe MosiBseTcs (popMa C MoNb30BaTEIbCKUM MHTEPhENncoM
urpsl (puc. 22.3).

Hoeaa urpa [Tomows

Puc. 22.3. Hauaso urpsi.

CrieBa B BepXxHeil 4aCTH 9K paHa Mbl BUAUM MHIMKATOP SHEPruu AJlama, KOTopasi yMEeHbIIaeTcs
10 Mepe TeYEeHUs1 BPEMEHHU.

IIpasee HaxonaTca Haanuch “Ouku: 0” 1 BoHyc B BUe HauyalbHOIO BPEMEHU, KOTOPOE CTpe-
MUTEJIbHO YMEHbIIIAETCS].

Huxe pacnionoxken pucyHok, Ha kotopom EBa kpuuut Apamy: “Bring me fire!!!” (ITpunecu
MHE OTOHb).

JleBee HaXOIUTCSI PUCYHOK AjlaMa ¢ 03a00YEHHBIM BHIOM.
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Hwxe Mbl BUOMM yKazaHWe WTPOKY, YIpapBisiomeMy u3oOpaxkeHneM Anama: “CoOepurte
(pakensr u npunecute Ese”.

Vipasnenue AJaMOM COCTOHUT B TOM, YTOOBI IIENKATh IO IKpaHy yKaszareJeM MBI B TOM
MecTe 9KpaHa, KyJa JOJDKeH UATH AJlaM, 4ToObl B3Th (hakes. Tlocie kaxaoro memuka nosBisieTcs
IIyHKTUPHAs JIMHUS, IOKa3bIBAOILAs, Ky/1a MOMIET AfaM.

UroOsl AlaM MOANPHITHYJI OT MAJAIIIUX BATYHOB (KOTOpPBIE M3BEPraioT BYJIKAHBI, YIIPABIIs-
€Mble MCKYCCTBEHHBIM MHTEJUIEKTOM) UJIM OT IMPOJIETAIOIIEH OrPOMHOM MTUIBI SMOXU JUHO3aBPOB
(KoTOpbIe BUIHBI HA MPEABIAYILEM PUCYHKE), CIIelyeT HaXaTh KJIaBHUIy podera.

OuKM 3aCUMTHIBAIOTCS 32 KaKAbIA COOpaHHBIN (pakes JaHHOTO YPOBHSI, 32 OCTaBIIIeeCs] BpeMsi
OOHycCa 1 32 SHEPrHio UT'POKA, OCTABIIYIOCS B KOHIIE KAXKIOTO YPOBHSI.

AnaM moTepsieT SHEPruIo, €M OH OyJIeT MOPaXEH BaTyHOM WM NTULIEH. Alam OyIeT MmoacKa-
KHMBAaTh, YTOOBI HE OBITh TIOPAKEHHBIM STUMHU O0bEKTAMH. AJJaM TaKXke TOTepsieT SHEPTUI0, eClIi OH
yNa€T ¢ OOJIBIION BBICOTHI.

3BY4YHUT MEJIOIUs1 Hayala Urphl.

2. Yepe3 HECKOJBKO CEeKyH]I MosicHsomast Haamuch “Cobdepure akensl u npuHecute Epe”
rcue3aeT (YTOOBl He 3aCJIOHSTh UTPOBOE T10JIe).

3. lIgnkaem yKka3artejieM MBIIIM B TOM MecTe (pOpMbl, KyJa JOKeH UATH AJlaM, 4TOOBI B3SITh
(paken. Iocne kaxaoro mesyka MOSABIAETCS MyHKTHPHAs JIMHUSA, MOKasblBamollas, Kyjaa MOUIET
Anam.

Hanpumep, menkaem no nepeomy pakeiy, KOTOpbIid pactoioKeH MO FOPU30HTAIM CIIpaBa OT
Anama. Ha 3ToM nyTH HET HaCTWIIOB, TO3TOMY AlaM Oe3 moMex OepeT 3TOT (pake, U UTPOKY HAYMC-
nstiotest 200 oukoB (puc. 22.4)
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# Cobepu dakensl gna Eewi [Hf=lES

Hosasa urpa [Tomows

Puc. 22.4. Urpoky Hauucieno 200 0ykoB.

4. K gpyrum ¢paxkesiaMm MoAOITH HE TaK MPOCTO, TaK Kak MelalT HacTuibl. 1 Agam Moxker
MPONUTHU K (pakesiaM TOJIbKO Yepe3 MPOMEXKYTKU B HACTHIIAX U T10 JIECTHULIAM.

[lgnkaem yka3zaresem MbIILIM B IPOMEKYTKAX MKy HACTHJIAMM U T10 JIECTHULIAM, yKa3bIBasi
Anamy nyTh K (pakenam.

Mpi B3stm eni€ onuH aken u nonyunan 500 odkoB (puc. 22.5).
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H Cobepu cpakenbl Ana Eebl !E

e
rll

Hosasa urpa [Tomows

Puc. 22.5. Urpoky nauucineno 500 oukoB.

5. HanomuauM, 4tO, yTOOB AJJaM MOMPBHITHY OT MaJalolMX BaJyHOB (KOTOpbIE M3BEPraioT
BYJIKaHbI) WJIM OT MPOJIETAOIIEH OrPOMHOM NTHUIIBI SMOXU TUHO3ABPOB, CIIEAyeT HaXaTh KJIABUIIY
npodena.

MBblI He ycrienu HaxkaTh KJIaBUIIy mpoOesa, AJaM He MOANPHITHYI U ObLT COUT BAJlyHOM. DHep-
rus y Ajama 3aKOHUMJIach (Ha MHAMKATOPE BBEPXY), M UT'Pa TOXE 3aKOHUMJIACh (puc. 22.6).

3BYUYUT MeJIO/IUsI OKOHYAHUSI UTPHI.

6. [l Hayasla HOBOYM MIpBI ClieyeT HaxaTbh KHOIKY “HoBast urpa”.

7. Eciiv Ham Hy)XHa CIpaBKa O IMpaBWJIaX Mrpbl, TO mEnkaem KHonky [lomoms. ITocneno-
BaTEJIbHO TOSIBJISIOTCS HECKOJIBKO OMOMMOTEUHBIX MaHes el MsgBox ¢ 3anmmMcaHHbIMU HamMH B TPO-
rpammy Tekcramu (puc. 22.7 — 22.9).

8. Ecnu B virpe yyacTByeT HECKOJIBKO YeJIOBEK, TO MoOeuTeNIeM CUMTAeTCs TOT, KTO HaOpas
OoJbIIIee KOIMYECTBO OUKOB.

Ha ocHoBaHum 3THX MpaBUiI MOKXHO c(pOPMYIMPOBATh APYTrye MpaBHiia UTPhl C MCHOIb30Ba-
HHEM MCKYCCTBEHHOTO MHTEJUIEKTa, U JTI0ObIe TPaBIJIa BBECTU B IMTOKA3aHHbBIE CIIPABOYHbIE TTAaHEH.
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W, ectecTBeHHO, B KayecTBe rpadpuueckux n300pakeHnii 00bEKTOB M 3ByKOBBIX (DaiiJIOB UTPhI
MOKHO MCHOJIb30BaTh (haiijibl pa3IMIHbIX (DOPMATOB (C BHECEHUEM COOTBETCTBYIOIIMX U3MEHEHUI B
MIPUBENIEHHYIO Jlajiee Tporpammy).

H Cobepu cpakenbl Ana Eebl !E

Hosasa urpa [Tomows

Puc. 22.6. Urpa 3akoHyeHa.

HankTheCaveMan

Mpaena 1rpbl: Cobepute Bee takenbl 1 ApMHackTe L FBe, Cuidd 33cHMTEIBAI0TCA 38 KA Gaken AaHHOMO YRoBHA, 33 OCTABLIeECA
Epems BOHYCA M 38 SHEDTAC WMMDOKE, OCTEELLVIOCA B KOHLE KEKAOO YDOBHS.

Puc. 22.7. [lepast yacth CIipaBKH.
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HankTheCaveMan

AfaM NOTEPAeT aHEDIMID, 2CNM oH DyAeT NopaxeH BanyHOM MM NTkUer, Adam ByaeT noackareats, YTobel He BbiTh MopaseHHsIM
STV ODBEKTaMY, AfaM TaHKHE NOTEPAST SHEDMAK, €CNM OH YNaaeT © BoNBLLIOK BRICOTEI,

Puc. 22.8. Bropas yactb cripaBku.

HankTheCaveMan

YMpaeneHie AfaMOM COCTOMT B TOM, YToEE! LWEMKaTb Mo akpaHy, Mocne Kaxaoro WenWa NosenaeTcs MyHKTMDHEA M-S,
MoKAsEIBAOLLAS, Kyaa NokaeT Adam, Ytobel Agam NoarpbirHyN OT BamyHa WK NTUR], CNegyeT HamaTh Kasly npobena,

Puc. 22.9. TpeTbsi 4acTh ClIpaBKH.
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22.3. Co31aHme npoekrTa

Coznaém mpoekT 1o oobryHOM cxeme: B VS B manenu New Project B okHe Project types BbiOu-
paem turn npoekta Visual Basic, Windows, B okHe Templates Boiaensiem ma6aoH Windows Forms
Application, B okHe Name 3anuceiBaeM ums npoekta HankTheCaveMan u méenkaem OK.

Tak Kak, B OWIMYME OT YKa3aHHOI'O BHIIIIE OPUTMHAJIA, B HAIIEM IPOEKTE IPH 3arpy3Ke rpadu-
yeckux (haillloB UMs MpoekTa OyJeT onpelesaThcs B IporpaMMe, To ceidyac B okHe Name MOXKHO
3anmcarth Jioooe nMs. Co3maérest mpoekT, nosieisiercs: opma Forml B pexnMe mpoeKTHpOBaHUS
(puc. 22.10). OcrapinsieM 10 YMOTYAHHUIO WM TPOEKTHPYeM (hopMy, Kak MOIPOOHO ONMCAHO B Mapa-
rpage “Meroauka npoektupoBanus popmsl”. Hanpumep, B nanenu Properties (1151 Form1) B cBoit-
cree Font yBenmmunBaeM pasmep mpudra 1o 10. 3a mapkepsl yBennurMBaeM pasmepsl (POpMBbI TAKUM
oOpa3oMm, 4ToOBI B CBOICTBE Size ObUIM, HANTpUMeEp, Takue BeamauHbL: 405; 456.

C nanenu uHCTpyMEHTOB T0OOlbOX NEpEHOCHM B HUKHIOIO 4acTh (DOPMBI JIEMEHT YIIPaBJICHUS
TUIIA OKHA TeKcTa TextBox.

Huxe pazmemaem kHonky Button ¢ Homepom 1. B manenu Properties (a1 3T0ro sjieMeHTa) B
covictBe Text 3anuceiBaeM “HoBas urpa”.

IIpaBee pasmemaem kHomnky Button. B manenm Properties (i1 3TOro anemeHra) B CBOMCTBE
Name 3anuceiBaem ButtonNextLevel, a B cBoiicTBe Text 3anucbiBaeM YpOBEHb.

IIpaBee pasmemaem kHomnky Button. B manenm Properties (i1 3TOro anemeHra) B CBOMCTBE
Name 3anuceiBaeM buttonlInstructions, a B cBorctse Text 3anuceiBaem [Tomorp.

CaoiicTBa 1 (pOpPMBI, U 3TUX IEMEHTOB YIIPABJICHUS MOKHO U3MEHATD, KaK OIMCAHO paHee.

Ilepenocum Taiimep Timer. B manenu Properties (11 310ro HeBUAUMOro Ha hopMe KOMIIO-
HeHTa) B cBoiictBe Name 3anuceiBaeM timerGame, B cBolictBe Enabled BoiOnpaem True, a cBOWCTBY
Interval 3agaém 3Hauenune 40 MWITMCEKYH/, YTO COOTBETCTBYET 25 KaJpaM B CEKYH/Y IO CTaHAAPTY
Teneselanusa Poccun.

Tenepp 100aBisieM B NMPOEKT rpadpuueckue aiyipl 1O 0OBIYHOIN cxeme: B maHenu Solution
Explorer BbINOMHAEM IPaBblid ILEITYOK O UMEHHU MPOEKTa, B KOHTEKCTHOM MEHIO BeiOMpaem Add,
Existing Item (v Project, Add Existing Item), B manenu Add Existing Item B okne “Files of type”
BeiOupaem “All Files”, B LIeHTpaJIbHOM OKHE HAaXOOUM (HampuMep, B Mallke C 3arpy:KeHHbIMHU U3
Wureprera aiinamn) u ¢ Haxaroii kinasuieit Ctrl Beiiensiem paiiis 1 menkaem KHonky Add, 9to6st
rocJie 3Toro odaBnenus B nanean Solution Explorer 6puty (paitiibl, mokasaHHble Ha puc. 22.9.

B nanesmm Solution Explorer Beiaensiem Bee rpagpuueckue damiel (¢ Haxkaron knasuiuen Ctrl),
a B naHesm Properties B cBorictBe Build Action ([leiicTBue npu nocTpoeHrMr) BMECTO 33JaHHOTO 10
yMoTyaHuio Beioupaem 3HaueHre Embedded Resource (BerpoeHHblit pecype) Uis BeceX 9TuX (haiios.

Ecnu B urpe npuMeHsII0TCSl HECKOJIBKO 3BYKOBBIX (DaiiyIoB, TO UX LIEJECOOOPa3HO pa3MECTUTh
B OJIHOI Mamnke ¢ MMeHeM, Harpumep, Sounds. i1 1o06aBieHus: B MPOEKT TOM MAIKH, B MaHEIN
Solution Explorer BbIIoIHsE€M NpaBblii IETYOK MO0 UMEHHU [TPOEKTa, B KOHTEKCTHOM MEHIO BbIOMpaeM
Add, New Folder, B nozne nosiBUBIIErocs 3Ha4ka IanKy 3alMCbIBAEM UM NANKU U HAKUMAaeM KJla-
puiy Enter.

JloGaBisieM B Ty Marky 3ByKOBbIe (haiisibl [0 CTAHJAPTHOM CXEMeE: BBITIOIHSAEM MTPaBbIi LIETUOK
10 UMEHU TOM ManKu, B KOHTEKCTHOM MeHIo BbiOupaeM Add, Existing Item, B manenn Add Existing
Item B okne “Files of type” BoiOupaem “All Files”, B leHTpaJIbHOM OKHE HaXOIuM (HampuMmep, B
Tarke ¢ 3arpykeHHbIMU U3 MHTepHeTa (paiimamu) u ¢ Haxartou kiasuien Ctrl Beraensem ¢aiisl u
niénkaeM KHonky Add. B manenu Solution Explorer Mbl yBuauM 31 (paidss.
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HankTheCaveMan - Microsoft Visual Studio
File Edit WView Project Build Debug Data Format Tools Test Window Community Help

@A-Eda 9 - @ b b Debug v ANy CPU -|E R I 3| oo |32 30 0 b £ a2 =
3| Plafieldievelivb | GlobalFunctionswvb | Playfieldlevelzvb | PlayfieldManager vb | Formi.vb* ‘Formi.vb [Design]*| ¥ X I

g B (ETREIEEES

g [ Solution 'HankTheCaveMan' (1 project) =

—

Hosasiurpa | Yposers | Momowe

& timerGame

[«]

VJ?X

Show output from: Build ET-EY 1=

D:i\MyDocsy 3 E} Pl jectslyHankTl JaneT] b (169) : warning BC42025: Access of shared member, constant NSl a
D:\MyDocsh 3 jectsiyHankTl JaneT) b (170) warning BC42025: Access of shared member, constant me:
D:\MyDocs) DesktopProjects)DesktopFrojectslyHankTheCaveNan) Jane TheMagicCaveloman.vb(172) : warning BC42025: Access of shared member, constant mer
Dy MyDocs) pProj PProjectslyHankT} RollingBoulder.vh(214] : varning BC42024: Unused local variable: 'xCollisionPoint! .
D:\MyDocst 31 jects1hHankT} RollingBoulder.vh (265) : warning BC42099: Unused local constant:

HankTheCavelan —> D:%HMyDocs)DesktopProjects) DesktopProjectsl) HankTheCavelianibin) Debugh HankTheCave Han. exe

D¥_SREEN_UIDTH_BUFF]

&= 3 HankTheCaveMan
=4 My Project
[ Sounds

8 drumpad-crash.wav

B win.wav
# BackGroundImage bmp
1l BackGroundImage2 png
# BircFlyingLeftl.bmp
# BircFlyingLeft2.bmp
] BorisTheMenacingBird.vb
'# Boulder1.bmp
' Boulder2.bmp
) BringMeFireCaption.vb
# BringMeFireQuote bmp
] DrawablePlayfieldBitmap vb
= DrawablePlayfieldMultiFrameBitmap vb
) DrawablePlayfieldObject vb
] DrawablePlayFieldText.vb
# Fillin_VerySmall. bmp
# Fillin_Verysmall2.bmp
) FlamingTorch vb
EFormivb
1] GlobalFunctions vb
#d Hark_Climbing1 bmp
# Hark_Climbing2 bmp
# Hark_FacingForward1.bmp
‘# Hark_FacingForward2.bmp
8 Hark_LeftRunl bmp
# Hark_LeftRun2 bmp
# Hark _RightRunl bmp
# Hark_RightRun2 bmp
18 Hark TheWenderCavernan vb
@ Jane_FacingForwardia.bmp
# Jane_FacingForwardib.bmp
‘# Jane_FacingForwardic.bmp
] JaneTheMagicCaveWornan.vb
] PlayfieldLevel1.vb
) Playfield_evel2.vb
] Playfieldvanager vb
1] RollingBoulder vb
4 TorchFlaming1.bmp

Builds 1 0 zailea, © up , "o sxippea -
< | 3
3Error List|m Output FFind Results 2|
Ready

#/5tart||«» HankThe... ®Games o...

nkTheCaveMan - Microsoft Visual Studio
File Edit View Project Build Debug Data Format Tools Test Window Comrmunity Help

# TorchFlaming2.bmp

RPEREEA

A-5do 9 v - i b b Debug v Ay CPU - R I 3| | ook i 22§

3| PlayfieldLevellvb | GlobalFunctionsvb | Playfieldievelzub | PlayfieldManager vb | Form1.vb* ‘Formi.vb [Design]*| ¥ X
=

S =
8 b
g E Cobepu akensl gns EBel !E

—

Hosas vrpa | Yposens | Momows

& timerGame

Show output from: Build - B xE3

RN

> X

D:\MyDors| DesktopProjectsl DeskropProjects 1) HankTheCavelian) Jane ThellagieCaveVonan. vi (163)

t warning BC42025:

q |

Di\MyDoss) DesktopProJects' PesktopProJectslt HankTheCavelan Jane TheNagicCaveyoman. vh (170) & warning BC42025:

D:\MyDocst pProj PProjects 1) HankT) JameT Vb(172) : warming BC42025:

D:\MyDocs) DesktopProjects DesktopProjects 1y HankTheCavelian| Roll ingBoulder .vh (214) : verning EC42024: Unused

DiHyDacs) PPro] ¥Projscts 1y HankT) FRollingBoulder.vh (265) : varning BC42099: Unused

HenkTheCavellan —> D:'MyDocs\ jects jectsl) HankT! bin! Debugh HankT} Lexe
= Build: 1 succeeded, 0 failed, 0 up-to-date, O skipped

Ao o sheras e et
o ol oGl
e g
e e b Sp o s |

[ Solution 'HankTheCaveMan' (1 project) a
= #H HankTheCaveMan

@A drumpad-crash.wav

@ win.wav
# BackGroundImage bmp
1l BackGroundImage 2 png
# BirdFlyingLeftl.bmp
# BirdFlyingLeft2. bmp
) BorisTheMenacingBird.vb
¥ Boulder1.bmp
% Boulder2.bmp
) BringMeFireCaption.vb
BringivieFireQuote bmp
%] DrawablePlayfieldBitmap .vb
] DrawablePlayfieldMultiFrameBitmap vb
) DrawablePlayfieldObject vb
%) DrawablePlayFieldText vb
& Fillin_VerySmall bmp
& Fillin_Very5mall2.brmp
) FlamingTorch vb
EFormivb
18] GlobalFunctions.vb
‘# Hark_Climbing1 bmp
# Hark_Climbing2 bmp
¥ Hark_Facingrorward1.brmp
& Hark_FacingForward2.bmp
8 Hark_LeftRuni brmp
4 Hark _LeftRun2 brmp
# Hark_RightRuni bmp
# Hark_RightRun2 bmp
18] Hark TheWonderCaveman vb
‘% Jane_FacingForwardla bmp
# Jane_FacingForwardlb bmp
# Jane_FacingForwardle bmp
1) JaneTheMagicCaveWomnan.vb
) PlayfieldLevell.vb
] Playfield_evel2.vb
] Playfieldvianager .vb
] RollingBoulder vb
# TorchFlaming1.bmp

®E

uil

@ TorchFlaming2.bmp

| 3Error List] = 0utput SFind Results 2|
Ready

#5Start| |« HankThe... 4]Games o...

Hé|« 1:25
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Puc. 22.10. ®opma Forml B pexume npoektuposanus. Pme. 22.11. Ilanens Solution
Explorer.
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22.4. Koa u 3anycK nmporpamMmmasl

OtkpsiBaeM pain Form1.vb (manmpumep, no cxeme: File, Open, File) u B camom Bepxy umrmop-
TUPYEM MPOCTPAHCTBA UMEH ISl yIIPABJIEHUS COOTBETCTBYIOIIMMHU KJIACCAMMU:

Imports System.Reflection '[I1s kimacca Assembly.

B kiacce Form1 Hatero npoekTa 3anuchiBaeM cieayionue IepeMeHHbIe 1 METO/IBI.

JIucrtunr 22.1. [lepeMeHHbIE U METO/IBL.

Al

'Offsets on form where we should draw the playfield
Const GAME_SCREEN_DX =2

Const GAME_SCREEN_DY =1

'Current playfield

Private m_playfieldManager As PlayFieldManager

'Gfx object of the form that we will render the playfield to
Dim m_myFormsGraphics As Graphics

'Does the things we need to get get a round running

Al

Sub InitializeNewLevel()

'Add a game event handler to get updates on the game
AddHandler m_playfieldManager.GameStateChanged, _
AddressOf GameEventOccured

‘Start the game

timerGame.Enabled = True

ButtonNextLevel. Visible = False

Al

'Give the text-box focus so we can get keyboard events

Al

TextBox1.Focus()
End Sub

‘Starts a new game

Al

Sub StartGame()

'‘Menoaus Hayaia UTpbl C OKUJAHUEM OKOHYAHUS MEJIOJHH:
'‘My.Computer.Audio.Play("..\.\Sounds\drumpad-crash.wav", _
" AudioPlayMode.WaitToComplete)

'Menonus Hayasa urpsl 6e3 0XuIaHusI €€ OKOHYAHUSI:
My.Computer.Audio.Play("..\..\Sounds\drumpad-crash.wav")

'Create Graphics object and cache it

Al

If (m_myFormsGraphics Is Nothing) Then
m_myFormsGraphics = Me.CreateGraphics
End If
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'Create the playfield level we want to start on

1

m_playfieldManager = New Playfield_Level2()

‘Start the level running

1

InitializeNewLevel()

End Sub

Sub PictureBoxPlayField_MouseDown( _

ByVal sender As System.Object, _

ByVal e As System.Windows.Forms.MouseEventArgs)
'If Hank's around, give him a new destination

'If Not (m_HankTheWonderCaveMan Is Nothing) Then
If Not (m_playfieldManager Is Nothing) Then
m_playfieldManager.HankTheWonderCaveman. _
setHanksDestination(e.X, e.Y)

End If

End Sub

"This event-sink is to get called when a game event occurs

1

Sub GameEventOccured(ByVal gameUpdateMessage As _

PlayFieldManager.GameUpdate)

"The level was completed succesfully

If (gameUpdateMessage = PlayFieldManager.GameUpdate. _

levelSuccesfullyCompleted) Then

ButtonNextLevel. Visible = True

End If

End Sub

'3arpyxaem B MPoeKT (haiiyibl N300paKeHUH 10 TaKOW CXeMe:

'Co3naém oObekT myAssembly kiacca Assembly u mprcBauBaem emy

'CCBUIKY Ha UCTIONHSIEMYIO COOPKY HAIIIETO MPHJIOKEHUSI:

Public myAssembly As Assembly = Assembly.GetExecutingAssembly()

'Co3naém o0bekT myAssemblyName

'kyacca System.Reflection. AssemblyName u npucBariBaem emy

'"UMs1 COOPKH, KOTOPOE COCTOUT U3 UMEHU MPOEKTa,

'Version, Culture, PublicKeyToken:

Public myAssemblyName As AssemblyName = myAssembly.GetName()

'"MI3 umeHn cOOpKU TIpU TIOMOIIH CBOWCTBa Name

'BBIZIEJISIEM UM IIPOEKTA THUIIA String:

Public myName_of_project As String = myAssemblyName.Name

B manenmu Properties (st Form1) Ha Bkiagke Events mBax sl EIKaeM Mo UMEHH COOBITHS
Load. INosiBuBIIMiicS M1a0JIOH METO/Ia TIOCIIe 3alKCH HAIIero Koja MPUHUMAET CIIETYIOUT BH/I.

JInerunr 22.2. Meton [1s1 3arpy3ku U300pakeHu .

Private Sub Form1_Load(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles MyBase.Load

Me.Visible = False

'Load and cache the global object we need
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1

g_InitializeGlobals()
Me.Visible = True

'Place the textbox off the screen

TextBox1.Width =4

TextBox1.Multiline = True

TextBox1.Left = -20

‘Start the game

StartGame()

End Sub

B manenmu Properties (st Form1) Ha Bkiagke Events 1Baxapl MIEIKaeM M0 UMEHH COOBITHS

FormClosing. [TosiBuBITIMIiCS MAOIOH MOCIE 3aMTUCH HAITIero KOojia IPUHUMAET CIIeAYIONIUIA BUI.

JIncrunr 22.3. Merop 115 3aKpbITUS] (POPMBI.

Private Sub Form1_FormClosing(ByVal sender As System.Object, _
ByVal e As System.Windows.Forms.FormClosingEventArgs) _
Handles MyBase.FormClosing

L

" 'Cleanup

L

1

'Free up the form based objects

1

m_playfieldManager = Nothing

If Not (m_myFormsGraphics Is Nothing) Then
m_myFormsGraphics.Dispose()
m_myFormsGraphics = Nothing

End If

'Free up all the global objects

g_Dispose AndFreeGlobals()
End Sub
Ha dopme nBax sl menkaem no kHonke Button ¢ Homepom 1 u tekcrom “HoBasi urpa” (unm

B na”enu Properties, 1y1st 3TOro anemMenTa, Ha Bkiajake Events 1Baskapl ETKaeM MO0 UMEHU COOTBET-
cTByIo1Iero coobitust). [TosBUBIIMICS MA0IOH MOCIE 3aKUCH HAIIETO KOJa MPUHUMAET CIIeLyIONHNA

BUI.

JIuctunr 22.4. Metoa-o6padOTUYHK IETIKA KHOIKH.

Private Sub Button1_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Button2.Click

StartGame()

End Sub

Ha ¢opme nax bl ménkaem no kHonke Button ¢ Tekctom Yposens (nu B aHesnu Properties,

TSI 9TOTO 7IeMEeHTa, Ha BKJIaaKke Events aBask/Ibl IIETKaeM 10 UMEHU COOTBETCTBYIOIIETO COOBITHS).
[NosiBUBIIMIACS MTA0JIOH METO/IA TIOCIIe 3aIMCH HAIIIEro KOJa MPUHUMAET CJIeTyIOIIUi BH/L.

JIuctunr 22.5. Metoa-o6padOTUYHK IIETIKa KHOIKH.
Private Sub ButtonNextLevel Click( _
ByVal sender As System.Object, ByVal e As System.EventArgs) _
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Handles ButtonNextLevel.Click

‘Starts a new level of play

1

'Ask the current level what it's next level is

m_playfieldManager = m_playfieldManager.GetNextLevel()

‘Start the level running

InitializeNewLevel()

End Sub

Ha ¢opme nax bl menkaem no kHonke Button ¢ tekcrom [Tomors (vim B nanenu Properties,

TSI 9TOTO 7IeMeHTa, Ha BKJIaaKke Events aBask/Ibl IETKaeM 10 UMEHU COOTBETCTBYIOIIETO COOBITHS).
[NostBUBIIMIACS MTA0JOH METO/IA TIOCIIe 3aIKMCH HAIIIEro KOoJa MPUHUMAET CJIeTyIOIIUI BU/L.

JIuctunr 22.6. Metoa-o6padOTUYHK IIETIKA KHOIKH.

Private Sub buttonInstructions_Click( _

ByVal sender As System.Object, ByVal e As System.EventArgs) _
Handles buttonInstructions.Click

MsgBox("TIpaBuna urpei: Codepure Bce (pakenbl 1 " + _
"npunecute ux EBe. Ouku 3acuuteiBatoTcs " + _

"3a Kax Il (pakes JaHHOTO YPOBHS, " + _

"3a ocTaBieecst BpeMsi OOHyca U 3a SHEPruio UrpokKa, " _

+ "OCTaBIIYIOCSI B KOHIIE KaXJJ0r0 YPOBHS.")

MsgBox("Anam notepsietT SHepruio, eciiv oH Oy/ieT MOpakeH " + _
"BaJIyHOM WJIM NITUIIeH. AaM OyJeT MOICKaKuBaTh, " + _

"qTOOBI HE OBITH MOPAKEHHBIM 3TUMU OOBEKTaMU. " + _

"AzaM Tak:ke MoTepsieT IHeprumo, " + _

"ecqIM OH yMaET ¢ OOJIBIION BHICOTHL. ")

MsgBox("Ynpasnenue AgaMom cOCTOUT B TOM, " + _

"qro0BI METKATH 10 IKpany. [locie kaxaoro memaka " + _
"MOSIBJISIETCS MyHKTUPHAS JIWHUS, TIOKa3bIBaIoOIast, " + _

"kyna nouaeT Agam. YtoObl AgaM MOANPHITHYT " + _

"OT BaJlyHa WY NTULIBL, " + _

"clielyeT HakaTh KJIaBUIly mpoderna.")

'‘Bring the focus back to the textbox

'so it gets the keyboard input

TextBox1.Focus()

End Sub

B nanenu Properties, miist anemenTa TextBox, Ha Bkiiagke Events gBax /bl ETKaeM 10 UMEHU

coosiTisi KeyDown. TosiBuBIIMiics 1M1a0I0H MOCE 3alMCH HAIIEro KOJa MPUHUMAET CIeAyIOHi

BUI.

JIncrunr 22.7. Meton-o6paboTuuK COOBITHS.

Private Sub TextBox1_KeyDown(ByVal sender As System.Object, _
ByVal e As System.Windows.Forms.KeyEventArgs) _

Handles TextBox1.KeyDown

"This textbox is a way to get the keyboard input

'for the game becuase:

" 1. When you hit the "START" button, it get's the focus

'(so the form no longer gets keydown events)

' 2. The Start Button does not get key-down events
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1

If (m_playfieldManager Is Nothing) Then

Return

End If

Dim i As Integer

i =e.KeyValue

Const PocketPC_ BUTTON_PUSHED = 134

Const Keyboard_SPACE_PUSHED = 32

Const PocketPC_UP = 38

Const PocketPC_DOWN =40

Const PocketPC_LEFT = 37

Const PocketPC_RIGHT = 39

Dim hank As HankTheWonderCaveman = _

m_playfieldManager.HankTheWonderCaveman

Const D MOVEMENT = 14

Const D_MOVEMENT_UP =70

If (i = PocketPC_BUTTON_PUSHED) Or _

(i = Keyboard_SPACE_PUSHED) Then

hank.MakeHankJump()

e.Handled = True

Elself (i = PocketPC_RIGHT) Then

hank.NudgeHanksDirection(D_MOVEMENT, 0)

Elself (i = PocketPC_LEFT) Then

hank.NudgeHanksDirection(-D_MOVEMENT, 0)

Elself (i = PocketPC_UP) Then

hank.NudgeHanksDirection(0, -D_MOVEMENT_UP)

Elself (i = PocketPC_DOWN) Then

hank.NudgeHanksDirection(0, D_MOVEMENT)

End If

TextBox1.Text =""

End Sub

JBax/ipl MIENKaeM 10 3HauKy 1S Taiimepa Timer (wiu B naHenu Properties, a1 3TOro KoM-
MOHEeHTa, Ha BKJajke Events MBaxapl METKaeM MO MMEHU COOTBETCTBYIOIIETro coObiTus). [TosiBUB-
IIHIACS MAa0I0H METO/Ia TOC/Ie 3aMMCH HAIIEro KOoJa MPUHUMAET CJICTYIONTUN BU/L.

JInctunr 22.8. Mertoq, BbI3bIBa€Mbli TANMEPOM uepe3 Kak /bl MHTepBai Interval BpemeHu.

Private Sub timerGame_Tick(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles timerGame.Tick

" "This timer is the heartbeat if the game.

" 'Every time it gets called we

"'allow all of the game characters to move,
"'we check for collisions beween objects,
"'and we render the board to the screen.

1

'If we are not running, exit the sub

1

If (m_playfieldManager Is Nothing) Then Exit Sub
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'Give all the characters a chance to move

1

m_playfieldManager.MoveCharactersOnPlayfield()

'Render the playfield and all of the objects onto the form

1

m_myFormsGraphics.DrawImage(m_playfieldManager. _

RenderPlayField(), GAME_SCREEN_DX, GAME_SCREEN_DY)

End Sub

B nanenu Properties, s ¢popmel Form1, na Bkiaake Events nBaxipl ETKaeM 10 UMEHU
coowiTiisi MouseDown. [TosiBUBITIMTICS 11a0I0H TIOCTIE 3alMCH HAIIIETO KO IPUHUMAET CIIe/TyIONHiA
BU/I.

JIncrunr 22.9. Meton-o6padoTuuK COOBITHS.

Private Sub Form1_MouseDown(ByVal sender As System.Object, _

ByVal e As System.Windows.Forms.MouseEventArgs) _

Handles MyBase.MouseDown

'‘Make sure there is a game we are playing

If Not (m_playfieldManager Is Nothing) Then

If e.Button = MouseButtons.Right Then

m_playfieldManager.HankTheWonderCaveman. _

MakeHankJump()

Else

'Figure out where on the game playfield we clicked

Dim x_GAME As Integer

Dim y_GAME As Integer

x_GAME =e.X - GAME_SCREEN_DX

y_GAME =e.Y - GAME_SCREEN_DY

'Let Hank figure out what to do

m_playfieldManager.HankTheWonderCaveman. _

setHanksDestination(x_GAME, y_GAME)

End If

End If

End Sub

MBI 3aKOHYMIIM HanlMcaHWe TPOrpaMMel B I1aBHbIN kiacc Form1 (s ¢popmsl Form1 ¢ noss-
30BaTE/IbCKUM UHTEPQEINCOM UTPHI).

Tenepp B HaIll TPOEKT 100aBJIsieM HOBbIE (hailibl (IS TPOrPaMMHUPOBAHUSI COOTBETCTBYIOIIHUX
UTPOBBIX eUCTBUI). [J06aBUTH B MPOEKT (paiia MOXKHO TIO JIBYyM BapHaHTaM.

[To nepBomy BapuaHTy, H0OABJIseM B MPOEKT HYXKHBIN (hails1 MO OOBIYHON CXeMe: B TaHeH
Solution Explorer BbIIONHsIEM NIPaBblid IETIOK MO UMEHHU MTPOEKTa, B KOHTEKCTHOM MEHIO BHIOMpaeM
Add, Existing Item (unu Project, Add Existing Item), B manenu Add Existing Item B okne “Files of
type” Beioupaem “All Files”, B leHTpaJIbHOM OKHE HAXOIUM (B MarkKe KOMITBIOTEPA C 3arpyKeHHBIMH,
Hanpumep, u3 MHTtepHera, (aitnamu) u ¢ Haxartoy kiaasuieit Ctrl Beiaensiem Bce aidsbl (popmata
(.vb) 1 meénkaem kHonky Add, 4ToOHI TIOCIIE 3TOrO AOOaBIeHUs B naHeaw Solution Explorer Obutn
(paitiiel, mokazanHwle Ha puc. 22.11.

ITo BTrOpOMy BapuanTty, B nmaHenu Solution Explorer BeIMOTHSIEM MpaBbli IMIETYOK MO UMEHU
MPOEKTa U B KOHTEKCTHOM MeHIo BeiOupaeM Add, New Item, B manenu Add New Item Bbimensem
mabnon Code File, B okae Name 3anuceiBaeM umst BorisTheMenacingBird.vb u ménkaem KHOIKY
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Add. B npoexrt (1 B manenb Solution Explorer) no6aeinsiercst 3TOT hailsl, OTKPHIBACTCS MYCTOE OKHO
peIakTUPOBaHUS KOJa, B KOTOPOE 3allMChIBAEM KO CO CIIEAYIOIIEro JUCTUHIA.
JInuctunr 22.10. HoBwiii daii.

1

"This class represents one of the characters in the game,
" "BorisTheMenacingBird"

1

'It contains logic for the rendering and movement of the character

1

Public Class BorisTheMenacingBird

Inherits DrawablePlayfieldMultiFrameBitmap

Private m_yVelocityBoris As Integer ~ 'How fast are _
'we traveling vertically?

Private m_xVelocityBoris As Integer ~ 'How fast are we
'traveling vertically?

Const MAX_DY_BORIS_FLYING =4

Private m_y_accelerationBorris As Integer

Private m_world_I_Inhabit As PlayFieldManager
Private m_myModeOfMovement As ModeOf Movement
Public Enum ModeOfMovement As Integer

Flying = 1

End Enum

"When did we last update a flipped image
Private m_lastTickCountWhenImageFlipped As Integer
Const DTIME_TO_FLAP_WINGS =400 'Every 600 ms we should

'flap our wings

1

"These are the current image states for Hank

1

Private Enum BorisImagesIndexes

flyLeftl = 1
flyLeft2 =2

End Enum

'[in] X,Y : Position to start Hank at
'[in] worldHankInhabits : Playfield in which Hank lives

Sub New(ByVal x As Integer, ByVal y As Integer, _
ByVal world_I_Inhabit As PlayFieldManager)

'Get the bitmaps for our character

Dim col As Collection

col = g_FlyingBirdPictureCollection()
m_world_I_Inhabit = world_I_Inhabit
ChangeMyMovementState(ModeOfMovement.Flying)
'Start him off as falling.

'Initialize our base class with these...
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MyBase.Initialize_DrawableMultiPlayfiedBitmapObject( _
X, y, col, True)

'Set the image index

Me.CurrentFramelndex = BorisImagesIndexes.flyLeft1
'Set Boris' speed

m_xVelocityBoris = -4

m_y_accelerationBorris = 1

'Set the collision rectangle for Hank

Const BORIS_COLLISION_STARTX =11

Const BORIS_COLLISION_DX =31

Const BORIS_COLLISION_STARTY =6

Const BORIS_COLLISION_DY =7
Me.CollisionRectangle = New Rectangle( _
BORIS_COLLISION_STARTX, BORIS_COLLISION_STARTY, _
BORIS_COLLISION_DX, BORIS_COLLISION_DY)
End Sub

"This function should be called to bring about any change
‘of state

'It sets/resets any other variables we need to when we deal
'with state transitions

1

Private Sub ChangeMyMovementState(ByVal newState As _
ModeOfMovement)

m_myModeOfMovement = newState

End Sub

'"MOVE Boris

'"This function is called to move the character on the screen
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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