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AHHOTaAIMA

B cepun kuur “CripaBounuk KapkoBa Mo NMpPOEKTUPOBAHUIO U
MPOrPaMMHUPOBAHUIO0 HMCKYCCTBEHHOTO WHTEJIEKTa” B HECKOJIBKUX
TOMax CcoOpaHO JIydlllee MpPOrpaMMHUPOBAaHHE HCKYCCTBEHHOTO
uHTeuiekta (MIM) B OByX- M TPEXMEPHBIX UIpax U NPUIOKECHUSX,
pa3paboTaHHBIX KaK aBTOPOM, TaK W B3sThie U3 VIHTEpHETa 32 MHOTHE
rofpl U gopadboraHHbie aBTOpoM. [Iporpammuposanue MU Ha Visual
Basic narucano B X VIII yactsx, koTopsle pa3/esieHbl Ha Tpy Toma 4,
5 u 6. B qannom tome 6 npuBenens yactu [X-XVIII. Metononorust



MPOrpaMMHUPOBaHMsI KICKYCCTBEHHOTO MHTEIJIEKTA: B UTPaXx 1o cOOpKe
Y BBIOMBaHUIO (DUTYpP OMMHAKOBOTO IBETA WJI TEOMETPUH, B POJIEBBIX
CIOKETHBIX WIpax, B WIpax C BO3AYIIHBIMH OOSIMM pakeTamMu C
YYacCTHEM CaMOJIETOB U BEPTOJIETOB, B CIIOPTUBHBIX UIPax, B UTPax B
KOCTH, B ITPax C JIETAOIIUMYU 00bEKTAMH, YHIUTOKAIOIMMHCS TIOCTIe
CTOJIKHOBEHMS], B MAaTEMAaTUYECKUX UIpax, B TPEXMEPHBIX UIpax IO
YIPaBJICHUI0 aBTOMOOWJIEM TPH €371e 10 A0pOre ¢ MPEensTCTBUAMHU.
Knuru npegHazHaueHsl 4J1s KeNaUX U3YYUTh IIPOrpAMMUPOBAHUE
WU B urpax v npuioxeHusix Ha 6aze VB u Apyrux si3bIKoB.
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BBeneHnue

DTO NEPBbI U €IMHCTBEHHBIM B MUpe “CrnipaBouHuk JKapko-
Ba I10 IIPOEKTUPOBAHMIO U NTPOrPAMMUPOBAHUIO UCKYCCTBEHHO-
IO UHTEJUIEKTA” U3 HECKOJIBKUX TOMOB IO METOJOJIOTUU pa3pa-
OOTKM MCKYCCTBEHHOTO MHTEJIIEKTa B ABYXMEPHBIX U TPEXMeEp-
HBIX UTPax U IPUIOKEHUAX CO 3BYKOBBIM COITPOBOXKICHUEM IS
HACTOJIbHBIX KOMITBIOTEPOB, HOYTOYKOB, IUIAHIIETOB U cMapTho-



HOB Ha OCHOBE MOITYJISIPHOTO, COBEPILIEHHOTO U MEPCIIEKTUBHOTO
sI3pIKa MIPOrPaMMUPOBaHKsl BBICOKOro ypoBHs1 Visual Basic ca-
MOI MOLTHOI B MUpe B 00J1aCTH MPOrpaMMHUPOBaHUS KOPIIOpa-
uun Microsoft (CIIIA).

UckyccrBennbii untesiekt (M) — 310 uHTeNIeKTyanbHast
KOMITBIOTEpHAS] TPOrpaMMa, CrIOCcOOHasi pa3yMHO BBHITIONHSTH
(byHKIIMM, 3a/1aUM ¥ JEWCTBUS, OOBIYHO XapaKTepHBIE ISl pa-
3YMHBIX CYILIECTB U CBOMCTBEHHBIE YEJIOBEYECKOMY UHTEJIEKTY.
NN B urpe nnm nNpuiokKeHUH, HalIpuMmep, B urpe mexay Kom-
IBIOTEPOM U YEJIOBEKOM, YMEET HE TOJIBKO IPOUTrPHIBATH, HO U
BBIMIPBIBaTh Y Xopoulero Mrpoka-yenoBeka ¢ BU3yalau3alven
PE3YJIbTATOB BBIUIPHIIIA. XOPOLIO U3BECTHO, YTO KOMIBIOTED C
WU oObIrpeiBaeT B MIaXMathl JTIOOOT0 rpoccmerictepa. Komribio-
Tep ¢ I Takxke erko oObIrpbIBa€T MHOTHUX XOPOIINX UT'POKOB
B Kapthl. Ecoim nporpamma B Buae MM pasmeniena, Harpumep,
B po0OOTe WM JIPyroM YCTPOMCTBE, TO mocie Toro, kak MU pe-
W 33aJaHHYI0 emy 3aga4dy, M BbIIaéT KOMaHAy Ha BBIINOJIHE-
HHUE YCTPOUCTBOM OIpeneeHHoro aevicreusd. 1lpu nporpamMmu-
poBanun M BaxxHO MpaBUJIBHO MOA0OPATh Cpeny pa3padoTKu
N u A3bIK TpOrpaMMUPOBaHUS.

Cpena paspaGotku (uHaue, tuargopma, cryausi) Visual
Studio (nnmm kopoTkO VS) A BU3YasIbBHOTO OOBEKTHO-OpPHEH-
TUPOBAHHOTO MPOEKTUPOBAHUSA ITPUIOKEHUMN TAET YHUKAIBHYIO
BO3MOXHOCTb OBICTPO pa3padarbiBaTh BBICOKOTEXHOJIOTUYHBIE U
HAYKOEMKHUE ITPOrpaMMHBIE IPOLYKTHI € Ucronb3oBanueM MU, a
TaKK€ KOMITBIOTEPHBIE UTPBI C JBYXMEPHOM U TPEXMEPHOU I'pa-



(pukoit Takxke ¢ ucrnonszoBanreMm M. BaxkHo oTMeTUTD, UTO Ha
OCHOBE VS MBI TPOrpaMMUPYEM HE 3aKPBITHIE “UEPHBIC AIMAKHA
KaK 3TO JIeJIaloT Jpyrve U3BECTHbIE KOMIbIOTEPHbIE (DUPMBI, a
MBI CO3/1a€M OTKpbITBIE JIOOOMY MOJIb30BATENIO (/151 TOCTOSIH-
HOTO JIOTOJTHEHHSI ¥ COBEPILIEHCTBOBAHMSI) MTPOrpaMMbl Ha Oa-
3€ CaMbIX MOIIIHBIX B MUPE AJITOPUTMHUYECKUX SI3bIKOB BHICOKOTO
ypoBHs Visual C#, Visual Basic u Visual C++. B janHoM upes-
BBIYAIIHO HACBHILIEHHOM TOME (3aMEHSIOIUM HECKOJIBKO JPYTUX
KHUT') MBI [IOCJIEJOBATEIBHO M BCECTOPOHHE, UJisl OT IIPOCTOIO K
CJI0)KHOMY, U3JIaraéM METOIOJIOruIo Iporpammuposanus M B
Urpax Y MPUIOKEHUSIX C UCIIONb30BAaHUIA JIByXMEPHBIX U TPEX-
MEpHBIX N300paKeHuH.

Hama ocHOBHas 11e/1b — AaTh YMTATENIO TY MH(POPMALIMIO, KO-
TOpyI0 OH Oosbilie HUrAe He HalaeT. [loatomy Mbl He Oymem
OyOnupoBaTh U3BECTHBIE KHUTH MO SI3bIKY MPOrPaMMHUPOBAHUS
Visual Basic u 1aBatb nogpoOHble 00bsICHEHUS IO TEOPUU S3bI-
ka VB. Ecnu y unratesnss BOSBHUKHYTh BOIPOCHI, OH JIETKO OTbI-
IIET KHUTY MO JAaHHOMY SI3bIKY (HEKOTOpBIE IOJIE3HBbIE MO JIaH-
HOW TEMATUKE KHWUTHM U KypHaJbl ¢ cauta ZharkovPress.ru mpu-
BEJICHBI B HAILIEM CITUCKE JIMTEPATYPhl) U TaM HAUJET OTBET, TaK
KaK TEpPMHUHOJIOTHUSI TI0 BCEM TeMaTukaM y Hac oOrasi. Mbl Oy-
JeM JlaBaTh JIMIIb KPAaTKUE MOSCHEHUsl B BUJIE KOMMEHTApPHEB
B IpOrpamMmax, 4TtoObl HAYMHAIOIIMI MOJIb30BaTeNb MOCTETIeH-
HO OcBauBaJl 0a30Bble AMCLUILIMHEI ITporpammupoBanus U Ha
s3pike VB, 10 BO3MOKHOCTH HE UCTIONB3Y$ APYTUE KHUTH; OITBIT-
HOMY TIOJTb30BaTeNTio Takke OyIyT MONE3HBI 9TH NOSICHEHN s, TIO-



CKOJIbKY KHUTH 1Mo pa3padorke M Ha OCHOBE HOBBIX BepCUi
s3pika Visual Basic B Mupe em€ He uzpanbl. K noctonHcTBam
Hallleld KHUTW, PACCYMTAHHOW Ha IIMPOKUN KPYr HOBUYKOB U
OIBITHBIX CHELMATIMCTOB, Mbl OTHOCUM IPAKTUYECKYIO HAIPaB-
JIEHHOCTb, TIPOCTOTY U3JIOKeHUsI (6e3 OMUCAHUs CIIOKHBIX TeO-
puid, HO 1aBasi CCbUIKM Ha KHUTH, B KOTOPbIX 3TU CJIOKHBIE T€O-
pUM MOXKHO M3Y4YMTh), HAIMYKME TOIPOOHBIX METOJUK M IOIIa-
TOBbIX MHCTPYKIIUH, OOJIbIIIOE KOJIMYECTBO MPUMEPOB U UJLTIO-
crpauuii. Tenepb unTaTeIsIM MOXET HE MOTPEOOBATHCS U3YYaTh
CJIOKHBIE TEOPETUYECKHME KHUTH, ITOCEIATh JJIUTEBHBIE U JOPO-
rocTosilIMe yueOHble KypChl M IOKYIaTh MHOTO OT/IEJIbHBIX KHUT.
ABTOp 3TO czenan 3a HUX. YuTarenio HEOOXOAUMO JIHIIL OT-
KPBITh JIAHHYIO KHUTY B MHTEPECYIOLLEM €ro pasfesie (Majo KTO
OyleT U3yJaTh KHUTY OT KOPKH JJO KOPKH, XOTS 9TO U JKeJaTeNb-
HO) U IO aHAJIOTWY C Pa3IesioM (IO MPUHLMITY: JeJlaid, Kak ) ca-
MOCTOATENBHO MporpaMmupoBarb M B npakTUYECKOM MPUJIO-
JKEHUH WM Urpe Ha ocHoBe VS. I UMEHHO npH IMTPOEKTUPOBA-
Huu VIV B CBOEM KOHKPETHOM U MPO(ECCUOHAIBHO NHTEPECHOM
NPUJIOKEHUHU UM Urpe (2 He OTBJICYEHHBIX TPUMEPOB B IPYTUX
KHUTax) YuTatesb OyleT u3yyarb 0a30Bble TUCITUTUTMHBI IO TaH-
Houi Temartuke. Co3znaBast I B CBOEM MPUITOKEHUU WA UTPE 110
METOAMKE JAaHHOW U JPYrMX HAIIMX KHUT U KYPHAJIOB U3 CITUC-
Ka JiaTepatypsl U ¢ caita ZharkovPress.ru (a Takxke UCIOIb3Ys
cnpaBky Help u3 Visual Studio, kak npaBusio, 3aMeHsIo1IeN Bce
yUeOHUKH TI0 BCEM SI3bIKAM), YMTATENIb CMOXET B OJJMHOUKY pa-
60TaTh 32 KOHCTPYKTOpA, TEXHOJOTa, MaTeMaTHKa W MPOrpam-



MUCTa OJHOBPEMEHHO (IIpU pa3padOTKe MPAKTHUECKUX MPHUIIO-
JKEHHI) WIK 32 CHUEHAPUCTA, PEKUCCEPA, ONlepaTopa, Iu3anHepa,
XYJOKHUKA, MY3bIKQJIBHOTO PEIAKTOPAa U MPOrpaMMUCTa OJHO-
BpEeMEHHO (Tipu pa3pabOTKe UTrp) U CAKOHOMUTH HEJIESTN YIIOPHO-
ro Tpyaa. Eciu B HauasbHBIX I71aBaX CEpUU KHUT MHCTPYKIIMU 110
pazpabotke MU B urpax u npuioxkeHusx Ha 6aze VS nompoOHsI
(B MHTEpecax HOBUYKOB), TO MHCTPYKIIMU B KaXkJI0M MOCIETyI0-
1€l I71aBe Mbl JaéM BCE KOpoYe 1 KOpode, UTOObI He MOBTOPSITh-
Cs1 U 9KOHOMUTb MECTO B KHUTE.

ITpuBonuMm kparkoe copepxanue Bcex X VIII acren u3 Tpéx
TOMOB 4, 5 1 6 o mporpammupoBanuio I Ha Visual Basic. Bee-
nenue. Yacte 1. Kpatkue ocHoBbl Visual Basic. ['1aBa 1. OcHoB-
HBIE onpenesieHns KHUTH. [1aBa 2. Meroauka pa3paOOTKH ITpH-
JIO)KEHUM JJIs BBIIIOJIHEHUS PACYETOB C 3(P(PEeKTaMy aHUMALUH.
I'maBa 3. Metonuka pa3paOOTKU MPUTIOKEHUN HA HECKOIbKHUX
(popmax u nepeaaum JaHHBIX ¢ OIHOM (popMBI Ha Ipyryio. YacTb
I1. YyeOHast METOIONIOTHSI IPOTPAMMUPOBAHUSI UTP U TIPUTIOKE-
HUH C NTOABMXHBIMU 0ObeKkTamu. [1asa 4. Meronnka aHuManuu
U yIpaBJieHUs TIOIBUKHBIMU OOBbekTamu. [7aBa 5. Metonuka
OOHapyKeHUsl CTOJIKHOBEHWI, MPOrpaMMUPOBAHUST YHUUTOXKE-
HUH JIETAOINX OOBEKTOB U MOACYETA OUKOB. I 1aBa 6. Metomo-
JIOTUS1 BOCIIPOM3BEICHU 3BYKOBBIX (paiioB. [1aBa 7. Meronu-
Ka MpOrpaMMHUpPOBaHUSI )KU3HEW, YPOBHEU CJI0KHOCTH U BHIBOJIA
Jyuiero pe3yabrata. [1aBa 8. Metonuka ynyulieHus rpadpuku
u noOaenenus ¢oHa 3kpaHa. [maBa 9. Meroquka nporpaMmmu-
POBaHMSI UTPHI C JICTAIIUMHA OObEKTAMUA Ha OCHOBE CIIPAWTOB.



I'masa 10. WUrpa c neraoomummu oObeKTaMU Ha OCHOBE CITPATOB,
IBYX (bOpPM U BO3MOKHOCTH ITPAUOCTAHOBKY Y IIOBTOPHOTO 3aITyC-
ka urpel. ['1aBa 11. Urpa ¢ uaMeHseMou TpaeKTOpHUEN JIETAIOIINX
o6wekToB. Yacts III. MeTonosorusi mporpaMMHpOBaHKS UCKYC-
CTBEHHOI'O MHTEJUIEKTAa B KApTOUHbIX Urpax. ['1aBa 12. Meronu-
Ka MPOrpaMMMPOBaHMS UCKYCCTBEHHOIO MHTEJIEKTA B KAPTOU-
HBIX Urpax Ha Ipumepe urpel B nokep. Yacrs IV. Meronono-
I'sl IPOrpaMMHUPOBAHMS UCKYCCTBEHHOI'O MHTEJUIEKTa B UTPax
no cOopke KapTuHbl U3 e€ yacreir. [1aBa 13. Meroauka mpo-
IPaMMHUPOBAHMS UCKYCCTBEHHOTO MHTEJUIEKTa B UTPe MO cOOp-
K€ pa3pe3aHHON KapTUHbI 3aMEHOI MecTamMH e€ MacluTadupye-
MbIX yacted. Yacte V. Mertoponorusi mporpaMMUpPOBAaHUS UC-
KYCCTBEHHOIO MHTEJUIEKTa B UT'pax THUIMA 3MEWKH, KOoTopas IMo-
emaer Kycku nuum. ['maBa 14. Meroguka nporpaMMupoBaHus
VCKYCCTBEHHOI'O MHTEJUIEKTA B UI'PE TUNA 3MENKH, KOTOpas IO-
€/1aeT KYCKM MHILM U 32 CYET ITOr0 YBEIMUMBAETCS M0 JIJIMHE,
Ha ocHoBe ojiHoro aitna. ['maBa 15. Meroauka nporpaMMupo-
BaHUs UCKYCCTBEHHOIO MHTEJIJIEKTAa B UTPE TUIA 3MEUKH, KOTO-
pas noejaeT KyCKM IUILY U 3a CUET ITOTO YBEIWUYMBAETCA IO
JUTMHEe, Ha OCHOBe 4eThipéx (paityioB. Yacte VI. Mertonosnorus
MPOrpaMMUPOBaHUSI UCKYCCTBEHHOI'O MHTEJUIEKTa B UTPAaX TUIIA
“Terpuc” mo cOOpKe CIUIONTHBIX MOJIOC U3 Ppa3HOOOPa3HbIX (hu-
ryp. I'naBa 16. Meroguka nporpaMmMupoBaHUs UCKYCCTBEHHOTO
MHTEJJIEKTA B UTPe MO COOPKE CIUIONIHBIX MPSIMBIX MOJIOC U3 CTO-
poH ¢uryp 12 tunos. [1aBa 17. Metonuka nporpaMMUpOBaHUs
MCKYCCTBEHHOTO MHTEJUIEKTA B MIPe MO COOPKE CIUIOMIHBIX Mpsi-



MBIX MOJIOC U3 CTOPOH (pUryp 7 TUNOB ¢ pOpMamMHu /1J1si UMEHU UT-
pOKa, pe3y/bTaToB U cripaBkou no urpe. Yacts VII. Mertonoio-
TSl IPOrpPaMMUPOBAHUSI UCKYCCTBEHHOT'O MHTEJIEKTA B UTPaX B
“Kpecruku-nomuku” 1yist Urpoka ¢ Komnbsiotepom u 1Byx Urpo-
koB. ['maBa 18. Meroauka mporpaMMUpOBaHUS UCKYCCTBEHHO-
ro uHresuiekra B urpe B “Kpecruku-nomkn”. Yacrs VIII. Me-
TOZIOJIOTHS] IPOrPAMMMPOBAHUS UCKYCCTBEHHOTO MHTEJUIEKTA B
urpax tuna “Tlone 4ygec” Mo yrajplBaHUIO CJIOBa MO OyKBaM.
I'maBa 19. Meronuka nporpaMmmMyupOoBaHusl UICKYCCTBEHHOI'O MH-
TeJUIeKTa B UTPE 1O YTaAbIBAHUIO CJIOBA 1O OyKBaM IMpH 3aaH-
HOM Konu4yectBe nonsIToK. Yacts IX. Merononorus mporpam-
MUPOBAHHUS UCKYCCTBEHHOTO MHTEJUIEKTa B Urpax Mo cOOpKe U
BBIOMBaHMIO (DUTYP OJMHAKOBOTO IIBeTa Wiu reomerpuu. [1aBa
20. Meronuka nmporpaMMHApPOBAHNS] UCKYCCTBEHHOTO MHTEJUIEK-
Ta B UTPE 0 BHIOMBAHUIO (PUT'Yp OJMHAKOBOTO I1BeTa. [1aBa 21.
Meronyka nporpaMMHUpPOBaHMs UCKYCCTBEHHOTO MHTEJUIEKTA B
urpe no cOopke MpsIMbIX U3 5 U Oosiee 0OBEKTOB OIMHAKOBO-
ro usera. Yacre X. Merononorus nmporpaMMUpOBaHUsl UCKYC-
CTBEHHOIO MHTEJUIEKTA B POJIEBBIX CIOKETHBIX Urpax. [masa 22.
Meronyka nporpaMMHUpPOBaHMs UCKYCCTBEHHOIO MHTEJUIEKTA B
CIOKETHBIX UT'PaX HAa IPUMEPE CIOKETA O MEMIEPHBIX JIOAAX Azla-
Me 1 EBe. Yactp XI. Meronosorus nporpaMMupoBaHus UCKYC-
CTBEHHOTO MHTEJUIEKTa B UTPax C BO3AYIIHBIMUA OOSIMU pakeTa-
MU C ydacTHeM camosieToB U BeprosieéToB.I'aBa 23. Mertoauka
IIPOrpaMMHUPOBAHUS UCKYCCTBEHHOIO MHTEJJIEKTA B UI'PE BO3-
AYIITHOTO 001 pakeTaMM BEpPTOJIETa C CAMOJIETAMH M BEpPTOJIETa-



MM pasyinuHbiX TUNOB. YacTs XII. MeTtoponorust mporpaMMupo-
BaHU 1 UICKYCCTBEHHOI'O MHTEJUIEKTA B CIIOPTUBHBIX Urpax. [ 1aBa
24. Metoauka mporpaMMUpPOBaHUsl UCKYCCTBEHHOTO MHTEJJIEK-
Ta B UTPE B TEHHHUC Ha OCHOBE JIEMEHTOB YIPABJIEHUS C YHAUYTO-
JKeHueM ux nocie ygapa msiyom. Yacrs XIII. Metogonorus mpo-
IPaMMUPOBaHUs UCKYCCTBEHHOTO MHTEJUIEKTA B UT'PAaX B KOCTH.
I'naBa 25. Meroauka nporpaMMHpOBaHUs UCKYCCTBEHHOTO MH-
TEJUIEKTa B UTPE B KOCTU Ha MPUMEPE UTPhI C ABYMSI KyOMKaMU.
Yacrs XIV. MeTtononorusi nporpaMMUAPOBaHUST UCKYCCTBEHHO-
0 MHTEJUIEKTA B UTPaXx C JICTAOIUMHA OObEKTAMH, YHUUTOXKAIO-
HIMMMCA T0CTIe CTOJIKHOBeHMA. [1aBa 26. Meroauka nporpam-
MHUPOBAHUA UCKYCCTBEHHOI'O MHTEJJIEKTA B UTPE C TEHEPUPOBA-
HHUEM JIETAOIUX 0OBEKTOB, OTCKAKUBAIOIIMX OT TPAHUI] ¥ YHH-
YTOXAIOLIMXCA MTOCIIE CTOJIKHOBEHUS ApYT ¢ apyrom. Yacte XV.
Mertononorus nporpaMMHApPOBAaHUs UCKYCCTBEHHOTO UHTEJUIEK-
Ta B MaTeMaTU4eckux urpax. [asa 27. Meroauka nporpaMMu-
POBaHUsI UCKYCCTBEHHOI'O MHTEJIJIEKTa B UTPe Ha apudMeTnye-
ckue aeucteus. Yacte XVI. Mertononorus nporpaMMupoBaHus
VCKYCCTBEHHOI'O MHTEJUIEKTAa B TPEXMEPHBIX UTpax IO yIpasJie-
HUIO aBTOMOOMJIEM TIPH €3[I€ 110 JJOPOre ¢ MpensTcTBUsAMU. [ a-
Ba 28. Meroauka nporpaMMHUpPOBaHUS UCKYCCTBEHHOTO MHTEI-
JIeKTa B Urpe Mo yrpasieHuio apromoomneM. [asa 29. Cozna-
HUe JBYX IpoekToB urpsl. [masa 30. 3amyck urpel. Yacts X VII.
[TpoekTpoBaHNE BCIOMOTraTeibHbIX OOBEKTOB ISl UTP U MPU-
JIOKEHUW C UICKYCCTBEHHBIM MHTeJIeKToM. [1aBa 31. Mertoauka
npoektupoBanus nu@poseix yacos. Yacts XVIII. Pa3séprriBa-



HUe, MyOJIMKAIIMsI U paclipoCTpaHeHre pa3pabOTaHHOM UI'Pbl WK
IIPWIOKEHUS C UCKYCCTBEHHBIM MHTEJUIEKTOM. [ 1aBa 32. Meto-
JIMKA paclpOCTPAHEHUs] UTPbl WIK MPUJIOKEHHUS. 3aKITI0YCHHE.
Criucok JuTeparypel.

[TpuBonum kpartkoe copepxanue VIII-XVIII yacrent nanHo-
ro roma 6 no nporpammuponanuio MM Ha Visual Basic. Beene-
Hue. Yacrs [X. Meronosorus nporpaMMupoBaHusi UICKYCCTBEH-
HOT'O MHTEJUIEKTa B UTpax Mo cOOpKe U BHIOMBAHUIO (PUTYD OIU-
HAKOBOTO 11BeTa niau reomerpud. I maa 20. Meroguka nporpam-
MUPOBAHUS UICKYCCTBEHHOTO UHTEJUICKTA B MT'PE 110 BHIOMBAHUIO
(puryp ogmnakoBoro ngera. ['taBa 21. Mertonuka nporpaMmu-
POBaHMsI UCKYCCTBEHHOTO MHTEJUIEKTa B UTpe 1Mo cOOpKe Mpsi-
MBIX 13 5 1 Oosiee 0OBEKTOB OIMHAKOBOrO 118eTa. Yacts X. Me-
TOAOJIOTHS] IPOrPAMMUPOBAHUSI UCKYCCTBEHHOIO MHTEJLJIEKTA B
POJIEBBIX CIOKETHBIX Mrpax. ['taBa 22. Meroguka nporpammu-
POBaHUsI UCKYCCTBEHHOTO MHTEJUIEKTA B CIOKETHBIX MIpax Ha
npuMepe CloxkeTa o nemepHbix Joasx Agame u Ese. Yactp XI.
Mertonosorust mporpaMMUAPOBaHUsI UCKYCCTBEHHOTO MHTEJLJIEK-
Ta B UTPax C BO3IYIIHBIMUA OOSIMU paKeTaMH C YYaCTUEM CaMO-
JIETOB U BepTosie€ToB. [1aBa 23. MeToauka nporpaMmMyApOBaHUsI
MCKYCCTBEHHOTO MHTEJUIEKTa B UIPE BO3AYIIHOTO 0O0sl pakera-
MU BEPTOJIETA C CAMOJIETAMU U BEPTOJIETAMHU PA3JIMYHBIX TUIIOB.
Yacre XII. MeTogosnorus nmporpaMMUpOBaHUs UCKYCCTBEHHOTO
MHTEJUIEKTa B CIOPTUBHBIX urpax. [1aBa 24. Meroauka mpo-
IrpaMMUPOBaHUsI UCKYCCTBEHHOTO MHTEJUIEKTA B UI'Pe B TEHHUC
Ha OCHOBE 3JIEMEHTOB YIPABJIECHUSI C YHUUTOKEHUEM UX TOCIIE



yaapa msadoM. Yacre XIII. Merogonorus nporpamMmMupOBaHUs
MCKYCCTBEHHOI'O MHTeJUIeKTa B Urpax B kKocTH. ['aBa 25. Me-
TOZIMKA NIPOrpaMMHUPOBAHUS UCKYCCTBEHHOTO MHTEJIJIEKTA B UT-
pe B KOCTH Ha TIpUMepe Urpsl ¢ AByMs Kyoumkamu. Yacts XIV.
Mertononorus NporpaMMUAPOBAHUs UCKYCCTBEHHOIO UHTEJUIEK-
Ta B UTPax C JIETAOIMMU O0OBEKTAMH, YHIUTOKAIOIIMMUCS TIO-
ciie cTonkHoBeHud. ImaBa 26. Meronuka nporpaMMUpOBaHKA
VICKYCCTBEHHOI'O MHTEJUIEKTA B UTPE C TEHEPUPOBAHUEM JIETAIO-
MIMX 00BbEKTOB, OTCKAKUBAIOIIMX OT IPAHUI] M YHUUTOKAIOIINXCS
TI0CJIE CTOJIKHOBEHHUA Ipyr ¢ apyrom. Yacre XV. Merononorus
IIPOrpaMMUPOBaHUs1 UCKYCCTBEHHOI'O MHTEJIJIEKTa B MaTeMaTH-
yeckux urpax. ['masa 27. Meronuka nporpaMMHpOBaHUs UCKYC-
CTBEHHOI'O MHTEJUIEKTAa B UTPE HA apu(pMETUUYECKHE JEUCTBUS.
Yacre XVI. MeTtoposorus nporpaMMUApOBaHUA UCKYCCTBEHHO-
IO MHTEJIJIEKTA B TPEXMEPHBIX UIpax IO YIPaBIEHUIO aBTOMOOU-
JIEM IIpU €37l 110 Jopore ¢ npenAarcrBusaMu. [asa 28. Meronu-
Ka IPOrpaMMMPOBAHUS UCKYCCTBEHHOI'O UHTEJUIEKTA B UI'PE 110
yripaBieHuio aBTomoomniem. [aa 29. Co3nanne AByX MPOEKTOB
urpsl. ['nmaBa 30. 3amyck urpsl. Yacts XVII. [IpoektupoBanue
BCIIOMOTaTeJIbHbIX OOBEKTOB Il UTP U MPUJIOKEHUN C UCKYC-
CTBEHHBIM MHTEJUIEKTOM. [ 1aBa 31. MeToauka NpoeKTUPOBAHU A
g pobix yacoB. Yacts X VIII. Pa3séprriBanne, myOnmukanys u
pacrpocTpaHeHre pa3paboTaHHOM UTPbI WU MTPUJIOKEHHSI C HC-
KyCCTBEHHbIM MHTeJUleKTOM. [1aBa 32. MeTtonuka pacnpocrpa-
HEHM A UIPBl WU IPUJIOKEHUA. 3aKmoueHue. CIIMCOK JIMTepary-

PBL.



MHorue npuioKeHusl U UTPbl B KHUTe OCHOBAHBI HA ITPOrpam-
Max, WM pa3paboTaHHBIX Koprioparpeir Microsoft, vt ormyosm-
KOBaHHBIX Ha caite kopropauuu Microsof. [Tostomy 3tH mpo-
rpaMMbl SIBJISIIOTCS OY€Hb MOIIHBIMUA M MOTYT OBITh HCIIONb30-
BaHBI HE TOJILKO Mpu pa3padorke MM B cambIX pasHOOOPa3HBIX
Urpax, HO M Ha MPAKTUKE I Pa3padOTKU Pa3UIHBIX MPHUJIO-
kenuil. CTpyKTypa KHUTH MTPOJyMaHa TaKMM 0Opa3oM, UTOObI
YUTATEIM MOIJIM CO3/1aBaTh HAa MPO(ECCUOHAIILHOM YPOBHE (110
METOMIOJIOTUSIM M IIporpaMmamM U3 AAHHOW U MpeblAyIIUX Ha-
IIMX KHWT ¥ KypHaJIOB ¢ caita ZharkovPress.ru) cBou npuitoxe-
HUS1, UTPbI U OTKPBITHIE IpapryecKre U BbIYUCIUTENIbHbIE CUCTE-
MBI C IPUMEHEHUEM JIByXMEPHbIX U TPEXMEPHBIX N300pakKeHHI
¥ 3BYKOBBIX 3(P(PEeKTOB, MOTIIN BBOAUTH PAa3HOOOpA3HbIE UCXO/-
HbIE JaHHBIE U HA BBIXOJIE IPUJIOKEHUS UM UTPBI TIOJTIyYaTh C UC-
nosb3oBaHreM MU Te pesysbTaThl, KOTOpble HEOOXOAUMBI UMEH-
HO MM UM XapakTepHbI ISl UX NPO(ECCHOHATIBHBIX WM HEIPO-
(peccroHaIbHBIX UHTEPECOB.

Kuura npegnazHaueHa [isi BCeX KeJaloMX OBICTPO U3Y-
YUTh OCHOBBI IIPOTrPAaMMUPOBAHUS UICKYCCTBEHHOTO MHTEIJIEKTA
B pa3HOOOpPa3HbIX JBYXMEPHBIX U TPEXMEPHBIX KOMIBIOTEPHBIX
Urpax v MpHIOKEHHUAX Ha 6a3e MOIMyJISIPHOTO, COBEPIIIEHHOTO U
NEePCNEKTUBHOIO (B MUpE MPOrpaMMHUPOBaHKS) SI3bIKA BBICOKOTO
ypoBHs Visual Basic nocienqHux Bepcuii 151 HACTOJIbHBIX KOM-
IBIOTEPOB, HOYTOYKOB, TUIAHIIIETOB M CMAPT(OHOB, HA TUX OC-
HOBax cpasy ke npoekTuposarb MU B CJI0KHBIX UTPaxX U MPUJIO-
keHusAX U npuMeHATs MM Ha npakTvKe WM Ha OTIbIXE B pas-



HOOOpa3HbIX chepax mpodeccoHaIbHOW U HEMPOdeCCHOHAb-
HOH JIeATeNIbHOCTH. Takke aJpecoBaHa HaYMHAIOIIMM U OIbIT-
HBIM TOJTb30BATENISIM, IIPOrPAMMHECTaM JII0OOH KBaIU(UKAIH,
TaKke€ y4JaluMcs M CIIyluaTesisiM KypcoB, CTyAEHTaM, acllipaH-
TaM, YUUTEJIsIM, TIPENoIaBaTe/isiM U HAyYHBIM paOOTHUKAM.

B cnenyromem Tome aBTOp (IOKTOp TEXHUYECKHUX Hayk Kap-
KoB Banepuil AjniekceeBr4) MPOJOKUT ONKUCHIBATH MPOrPaMMMU-
poBanue MU B cienyommx urpax u NpuaoKeHUsIX.

Bomnpockl, 3aMevaHusi ¥ OPeJIOKEHUs] MO0 TEeMaTUKe Ha-
IIMX KHUT U 5KYPHAJIOB MOXHO HaIpasiATh Mo email ¢ caifta
ZharkovPress.ru.



Yacts IX. MeTogoaorust
MPOrpaMMHIPOBAHUS HCKYCCTBEHHOTO
HHTEJJIEKTAa B UTPaXx Mo
cOopKke U BbIOMBaHNIO puryp
0/JMHAKOBOTO IBETAa WU reOMEeTPHUHA



I'naBa 20. MeToanka
NPOrpaMMHUPOBAHNSA UCKYCCTBEHHOI0
HHTEJUIEKTA B UTPe M0 BLIOMBAHUIO
¢uryp oauHaKoBOroO nIBETa



20.1. O61ue cBeaeHusI

OnuieM METOIMKY NPOEKTUPOBAHUSA U ITPOr paMMUPOBaHUSA
TUMTUYHOM M IIIMPOKO PAaCpPOCTPAHEHHOU UTPHI, Korjaa Ha ¢op-
Me CHauaJla MCKYCCTBEHHBIN MHTEJUIEKT MPOU3BOJBHBIM 00pa-
30M (IpY IOMOUIM FeHepaTopa CIyYalHbIX YHUCe — I'.C.U. Kjlacca
Random) cTpouT pa3HOIBETHYIO NATUTPY CTPOK U CTOJIOIOB U3
IUIOCKMX T€OMETpUYecKUX (pUryp, B JaHHOM IpUMEpE, U3 pas3-
HOLIBETHBIX KPYTOB.

3aTeM UTPOK MpH MOMOIIM YKa3aTeNsi MBI ObICTPO BHIOU-
paeT TOT IIBET, KOTOPbIA OXBATHIBAET KaK MOXHO OoJblliee KO-
JIMYECTBO KPYroB (IIOUIa/lb NAJUTPbl) U HAKUMAET KHOIIKY Mbl-
111 (4TOOBI BBIOMTH 3TU KPYTH U3 MAUTPhI). Kpyru oquHakoBoro
I[BETa, COEJIMHEHHBIE ME3KTY COOOH 10 TOPU30HTANH (TIO CTPOKE)
¥ BEPTUKAJIHM (110 CTOJOIY) YIANSIOTCS, & UTPOKY HAUYUCIISIOTCS
1o 10 0YKOB 3a KakAbIi BHIOUTHIN KpyrT. [10 Tako¥ cxeme Urpok
OBICTPO IIENKAET MBIIIBIO TT0 KPyram, CTapasich 3a OTBEAEHHOE
BpeMsI BHIOUTh KaK MOXHO OOJIbIIIe KPYTOB U COOTBETCTBEHHO
OYKOB.

WckyccTBEHHBIN MHTEIIEKT K€ ePUOANYECKH OMOIHSIET Na-
JIMTPY HOBBIMH PA3HOIBETHBIMU KPyramul (ITPOM3BOJIBHBIM 00-
pazom).

HaHHyio urpy mbl Oyznem paspabatbiBath, cieays urpe Game
c caidta microsoft.com. ABTOpBI UTPBI pa3padoTain e€ Ha ycTa-



pesiueit Bepcuu Visual Studio. [TostoMy aBTOp AaHHOW KHUTK
pazpabotai 3Ty urpy Ha coppemenHou Bepcun Visual Studio, uc-
MIPaBUJI OIIMOKU U JIOTIOTHWI €€ HeAOCTAIOIIUMU 711 TUITUYHON
UTPbl SJIEMEHTaMU, HallpUMep, CYETYMKOM CeKyHH Ha hopme u
MEJIOIUEN MO0 OKOHYAHUHM BPEMEHU WTPBI.

B 310it urpe mis oToOpakeHus IMOJsl UTPHl HE UCTIONb3Y-
101cs rpadgudeckue ¢anibl (takue ¢annbl opmara (.bmp)
NPUMEHSIOTCS] TOJNBKO AJIsSI TIOJICUETa OYKOB), MOITOMY pPa3HO-
LBETHbIE KPYru (NO-aHIJIMUCKU: circle) pUcyloTcsi mpu momo-
mm Metona FillEllipse kiacca Graphics u3 npoctpaHcTBa UMEH
System.Drawing B cTpoke:

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

New Size(transwidth, transheight)))

Hanomuuwm, uro, ecnu y smurnca (Ellipse) 3aaath e onu-
HAKOBBIE TIO JUIMHE OCH, TO JUIMIIC Oy/leT PUCOBAThCSA B BUJIE
OKPYKHOCTH, a 3aKpallleHHOE T0JIe BHYTPU OKPYKHOCTH — 3TO

KPYT.



20.2. IIpaBujia urpbl

1. Tlocne 3amycka Urpsl HA MOHUTOPE MOSIBJISIETCS] OCHOBHAS
¢opma (puc. 20.1).

2. Jlng Havajia Wrpbl IENKAeM WM 3JIEMEHT YIpaBJIeHUs
PictureBox ¢ pucynkom B Buae Haanucu New wim B MeHio Game
BeIOMpaem komanay New Game.

Ha ¢dopwme c 6enbiv porom (tTrna Window) UCKyCCTBEHHBIN
WHTEJUIEKT BHIBOAUT MAJUTPY M3 12 cTONONOB U 7 pAAOB (CTPOK)
KPYTOB, KOTOPBIE CITy4aliHBIM 00pa30oM (ITpy MOMOIITH T.C.4.) 3a-
kpauieHsl B 4 npera: Red — kpacnbiii, Blue — cunmii, Green —
3eneénbii U Gray — cepwbiid (puc. 20.2).

Ecnu He npeAnpuHUMAaTh HUKaKUX AEUCTBUIA, TO MOCTENIEHHO
yepe3 KaxAbli 33/1aHHbI HaMu (IIPY TTOMOILM [IEPBOIO Talme-
pa Timer1) narepBan Bpemenu (B JaHHOM npoekte, yepe3 7000
MWUIMCEKYH, UM 7 CEKYH[) MAJUTPa YBEJIUYUTCS JO MAKCH-
MaJIbHOTO pa3Mepa u3 12 cTonoioB U 12 psAaoB pa3HOIBETHBIX
Kpyros (puc. 20.3).
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Puc. 20.1. Ucxoanas ¢popma.
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Puc. 20.2. VicxonHas nanutpa u3 pa3HOIBETHBIX KPYTOB.
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Puc. 20.3. MakcumanbHasl najqurpa U3 pa3HOLBETHBIX Kpy-
TOB.
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Puc. 20.4. Koner urpsi.

Cpazy ke 1mocje Havaja Urpbl HAUMHAETCS OTCYET BPEMEHU
(Time) B cekyHaax B BepxHel yactu (hopMbl Ha ToJie J1J1s CBOK-
crea Text mpu nomou Broporo taiimepa Timer2.

3. CMBICIT UrPBI 3aKJTI0YAETCS B CIEAYIOIIEM.

Cpazy e nocJie Hayasia Urpbl UTPOK JIOMKEH OBICTPO MIENKATh
MBIIIBIO 110 KPYTaM.

Ecii urpok IENKHET Kpyr, BOKPYT KOTOPOrO HaXOATCSA KpY-



I'd C LBETOM, OTJIMYHBIM OT LIBE€Ta JIAHHOTO Kpyra, TO Kpyr He
YHUUTO)AETCS (HE McUe3aeT C MaJIUTPhl), 8 UTPOKY HAUUCIISETCS
10 oukoB.

Eciu urpok ENKHET Kpyr, BOKPYT KOTOPOTO HaXOATCS JIpy-
r'ie KPyru € LIBETOM AAHHOTO KPYra, TO KPYr' OIMHAKOBOTI'O 11BE-
Ta, COEIMHEHHBIE MEKy COOOH MO TOPU3OHTAIH (IO CTPOKE) U
BEpTUKAJIHU (110 CTONOLY) YAAISIOTCS, @ UTPOKY HAYMCIISIIOTCS O
10 OUKOB 32 KaK/Ablil BHIOUTHIN KPYT.

CnenoBaresibHO, UTPOK MPU MOMOIIM yKa3aTessl MbIIIU J1071-
’KeH OBICTPO BBIOMBATH TOT IIBET, KOTOPBIN OXBATHIBAET KaK MOXK-
HO OoJIbllIee KOTMYECTBO KPYroB (IUIOLIa/lb MATUTPBI).

[To Takoii cxeme UTPOK OBICTPO MIETKAET MBIIIBIO MO Kpyram,
cTapasich 3a OTBEIEHHOE BPeMsl BHIOUTh KaK MOXHO OOJIbIIIE KPY-
TOB M COOTBETCTBEHHO OYKOB. Kaxkjoe BHIOMBaHME KPYroB CO-
IIPOBOKAAETCA BOCHPOU3BEACHUEM 3BYKOBOro amia Windows
XP Balloon.wav (Tuna ynapa).

NcKyccTBEHHBIN UHTEIUIEKT K€ EPUOJUYECKY Yepe3 Kaxk bl
3aJaHHbIM HaMu (Mpy noMoIM nepBoro taumepa Timerl) un-
TepBaJl BpeMEHM (B JaHHOM IpoekTe, yepe3 7000 MUILTUCEKYHT
WK 7 CeKyH]) AOMNOJHSET NaJUTPy HOBBIMU Pa3HOLIBETHBIMHU
Kpyramu (ITpou3BOJIbHBIM 00Pa3oM).

Wrpoit MOKHO ynpaBJiITh HE TOJIbKO MBIIIBIO, HO U KJIaBUIIIA-
MU KJaBuarypsl. Kiasuina M (nepBast OykBa aHIJIMIICKOTO CJIO-
Ba Menu) packpbiBaeT U 3aKpbiBaeT MeHI0 Game, a kiaBuiia P
(mepBasi OykBa aHIJIMACKOTO ciioBa Pause) mpuoctaHaBivMBaeT u
3amyckaeTr urpy BHOBb. [locie HaxaTus kiaBuiun Alt BMecTte ¢



KJIABHIIIEW ¢ IOMUEPKHYTON OYKBOU (aHIJIMICKOTO andaBuTa) B
koMaHje MeHio Game i Help, BbIonHAETCS COOTBETCTBYIO-
111251 KOMaHAA.

4. Ilocne Hayana urpsl UIET OTCUET BpeMeHu (Time) B cekyH-
Jax B BepxHeu yactu (bOpMbl Ha ToJie Jisi cBorcTBa Text mpu
MOMOIIIY BTOpOro TaitMepa Timer?2.

Jl1a Kaxaoro ceaHca (IOMBITKM) UTPbl OHOTO WM HECKOJIb-
KMX UT'POKOB 3a/1aHO OINpPE/ETIEHHOE BpEMs, B JaHHOM ITpUMe-
pe, 60 cexyH[, 0 UCTEYEHUH KOTOPOro 3BYUUT Mesoaus gaiia
win.wav.

Urpok npekpanaer meENKaTh MbIIIbIO 1 CMOTPUT Ha 3apado-
TaHHBIE UM OYKHU.

5. B 1aHHO# Urpe Urpok MOKeT He TOJIbKO YBUAETh, HO 3a/10-
KyMEHTHPOBaTh 3apa0OTaHHbIE UM OUKH. [I7151 9TOro OH HIENKaeT
Ha (popme wium 3neMeHT yrpasieHus PictureBox ¢ pucyHkom B
Bujie Haanvcu New uiu B MeHio Game BbIOMpaeT komanay New
Game.

TobKO TIpU COOMIONICHNY JIBYX YCJIOBUT:

— €CJIM 3TO IepBasi, BTOPAsi WM TPEThs MOMNBITKA;

— €ClIM B JIJAHHOW MOMbITKEe HAOpaHO OOJbIIIE OYKOB, YEM B
IpeAbIIYIIUX Ooee YeM TPEX MOMbITKAX,

nosiBIIsieTCss OMOMMoTeYHast (KOTOPYIO Mbl He Oy/IeM MPOEKTH-
poBarth) na”enb InputBox ¢ ungopmarmeii o 3apadoTaHHBIX 04-
kax (puc. 20.5).

Bo Bcex ocranbHbIX ciyvasx nanenas InputBox He nosiBUTCH,
YTO O3HAYAET IIPOUTPHILI B UTPE.



Game

MNew high score of 2560 for:
Cancel

]HBaH|

Puc. 20.5. INanens InputBox ¢ nngopmarmeii o 3apadoTaH-
HBIX OUKaXx.

B sty nanens InputBox urpok ¢ pasocTsio (OH BOILEN B TPOW-
Ky IIPU3EPOB) 3alIUCHIBAET CBOE UM (PYCCKMMM WY aHITIMACKH-
mu OykBamu) u 1mienkaet kHonky OK. ITanens InputBox 3akpbi-
BaeTcsl.

6. IMs1 urpoka ¢ BHIOUTHIMHA UM OYKaMH 3aHOCATCS B TaOJIH-
1y pe3yibTatoB Options (ee Mbl Oy/ieM MPOEKTUPOBATH BMECTE
C OCHOBHOU (pOPMOI1), KOTOPYIO MOXHO YBUAETb, €U Ha (pop-
Me BBIOpaTh WM 7IEMEHT yripaBiienus PictureBox ¢ pucyHkom B
Buze Hagnucu Options uiu B MeHIo Game — komanay Options. B
Tabnuiy Options UCKYCCTBEHHBI MHTEJUICKT 3aHOCUT TPU JTyd-
mmx pesyibrara (puc. 20.6), IpryéM Ha EPBOM MECTE BCErna
OyHeT UTPOK ¢ HAaMOOJBIIIUM KOJIMYECTBOM BHIOMTHIX 0UKOB (high
SCOre) HE3aBUCUMO OT KOJIMYECTBA MOMbITOK.

YToObI OUMCTUTD TAONHILY, CIICIYeT METKHYTh KHOIKY Reset.



YT0OBI BHIKJIIOUUTH MYy3bIKTLHOE COIPOBOX/ICHNE, HEOOXOAUMO
CHATD (prmazkok Sound.

Options _|olx

Marme Score Feseat

Peter 16490
| Bnagummp 1350

v sound 7
#

Puc. 20.6. Tabnuma Options ¢ Tpems JTy4IIMMU pe3yJibTaTa-
MH.

7. JIna Hayaja HOBOM TOINBITKM WMI'POK CHOBA IIEJIKAET Ha
(popme nnm snemenT ynpasieHus PictureBox ¢ pucyHkom B BU-
ne Haamicu New wii B MeHI0 Game BbIOMpaeT koMaHay New
Game.

8. JLyist 3aKpHITUS UTPHI CIIeIyeT BHIOpaTh Ha (hopMe UJTH Jie-
MeHT yrpasyieHus PictureBox ¢ pucynkom B Buje Haanucu Exit
win B MeHI0 Game BbiOMpaeT komaHay Exit

Ha ocHOBaHMM 3THX MpaBUJI MOKHO chOPMYIUPOBATh Ipyrue
IIPaBUJIa, ¥ JTIOObIE TIPAaBUJIa BBECTH B CIIPABOYHYIO (POPMY UTDPHI,
KOTOpasi OSIBUTCs TIocsie Beioopa komanabl Contents (Conepxa-



Hue) B MeH10 Help (ITomornp) mo pa3padoTaHHOM HAMHU METO/IH-
K€ C UCIOJIb30BAHUEM UCKYCCTBEHHOI'O MHTEJUIEKTA.



20.3. Co3nanme nmpoeKra

Coznaém mpoekT Mo oObIvHOM cxeme: B VS B maHenn New
Project B okHe Project types BbiOMpaem Tum mpoekta Visual
Basic, Windows, B okne Templates Beigensiem ma6mon Windows
Forms Application, B okHe Name 3anuchiBaeM UMs ITPOEKTa
Game u ménkaem OK. Cozga€rcs npoekT, nosiisiercs: popma
Form1 B pexume npoektupoBanus (puc. 20.7). OcrapisieM 1o
YMOJTYaHUIO WX TTPOEKTHpYyeM (hopMy, KaK MOAPOOHO OIMUCAHO
B naparpade “Meroauka nmpoekTupoBanus (popmbl”. 3a Mapkep
YBEJIMYMBAEM pa3Mepbl (POPMbI TAKUM 0O0pa3oM, YTOOBI B TTaHe-
i Properties (i1 Form1) B cBoiicTBe Size OblM 3HAUYEHUsI, Ha-
npumep, 519; 464. Benblii BeT (poHa (POPMBI MBI YCTAHOBUM Ja-
nee B mporpamme (B crpoke Me.BackColor = Color. White).

Il 3a1aHUS PEKUMOB U yTIPaBJIEHUsI UTPOU BOCIIONIb3yeM-
sl KAKUM-JTUOO0 37IEMEHTOM YIpaBJIeHH 1 MM KoMItoHeHToM. Kak
U BbllIIE, ¢ aHeau uHcTpymeHToB Toolbox nepeHocum Ha ¢op-
My 3JIeMEHT yrpasieHuss MenuStrip v IEnKaem no Hemy (HUxe
(opmsl B peskume npoektupoBanusi). Ha popme Form1 nosigins-
10Tcs okHa ¢ Haanuchio Type Here (Ilevaraiite 31ech), B KOTOpbIE
3anuceiBaeM KomMan b, cieBa: Game (Mrpa), New Game (Hosas
urpa), Pause (Ilay3a), Restart (Ilepe3amnyck), Options (Pe3ynbra-
o), Exit (Beixon), puc. 20.9, cnipasa: Help (ITomors), Contents
(Conepxanue), Index (Ykazarenn), Search (ITouck), About this



game (OO0 3toi1 urpe), puc. 20.10.
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Puc. 20.9. Komane menio Game. Puc. 20.10. Komanapt me-
Hio Help.

B nanenu Properties B cBoiictBe Text B UMEHM KaxkJI0l KO-
MaHAbl MeHI0 MenuStrip niepe; cOOTBETCTBYIOIIEH OyKBOH 3a-
nuceiBaeM oneparop &, mociie Jero Ha ¢opme 3ta OyKBa cTa-
HET NoqYE€pKHYTON. HamoMHUM, 4TO B peskuMe BBHITIOTHEHU S, TI0-
clle HakaTusl KJlaBuiu Alt BMecTe ¢ KjlaBUIlel ¢ MOAYEPKHYTON
OykBoOIi (aHrmiickoro andaBuTa) B KoMaHjae MeHio Game wim
Help, BbIMOMHSAETCS COOTBETCTRYIONIAS] KOMAH/IA.

C nmanenmu unctpymeHToB Toolbox pa3smeiiaeM Ha popme oc-



HOBHOW rpauueckuil aneMeHT ynpasienus PictureBox st mo-
JIs1 UTPBI. 32 MapKephl YBEIMIMBaeM pa3Mepsl OIS, YTOObI B Ta-
Henu Properties B cBoicTBe Size Obitn 3HaueHus 300; 375, a B
cBoiictBe BackColor BMeCTO 3aJaHHOTO MO0 YMOJTYAHUIO CEPOTO
nBeta Control BeiOMpaem Oebii iBeT Window.

Pasmemaem Ha (popme nanens Panel, 3a e€ mapkepsl yBenu-
YMBaeM pas3Mepsl Size 10 3Hayenuit 175; 96.

Ha stoii nanenu Panel pa3zmeniaem 5 aieMeHTOB yrpaBieHHs
PictureBox ¢ pa3mepamu Size (24; 67). B nanenu Properties B
corictBe BackColor st Bcex 9THX 3JIeMEHTOB BhIOMpaeM Oe-
Jp BeT Window, a B cBoricTBe Name M3MeHsIeEM MMEHA ITHUX
5 3MeMeHTOB Ha clieflylolye (CrpaBa HaJeBo):

ones — eJVHUIIbI,

tens — JIECATKH,

hundreds — coTHn,

thousands — TeicsIun,

tenthousands — 1ecATKH THICSY.

Huxe ©Ha ¢opme pasmemiaeM 37IeMEHT YIpaBJIeHUs
PictureBox ¢ 3aganHbpiMu 1o ymomdanuio pazmepamu Size (100;
50). YtoObl Ha 3TOM 3/IEMEHTe Pa3MeCTUTh PUCYHOK, B TaHe-
s Properties mieénkaem cBoricTBo Image, B mosiBUBLIENCS MTaHe-
mm Select Resource BeiOupaem nepeksiiodarens Local resource u
niénkaeM KHornky Imports (puc. 20.11). B manenn Open Haxo-
UM (HarmpuMep, B Manke ¢ 3arpyxeHHbiMu U3 VIHTepHeTa (aii-
namu) rpagudeckuil gaitn new.bmp (puc. 20.12) u menkaem
kHonKy Open, mocie 4ero TOT PUCYHOK Mbl YBUIUM B MaHEIN



Select Resource, Ha kotopoi menkaem OK. OkoHuaTepHO, 3TOT
PUCYHOK new.bmp pa3mecTurcs B maHeau Properties B cBoiicTBe
Image 1 Ha popMme Ha moJie JaHHOTO 37eMeHTa PictureBox.
AHaJIOrM4YHO HUXe pa3MeniaeM Ha (popme elie OivH 3JIeMEHT
ynpasieHus PictureBox ¢ 3aaHHBIMU IO YMOTYaHUIO pa3Mepa-
mu Size (100; 50), Ha KOTOPBIT TOOABIIsIEM PUCYHOK exit.bmp.



Select Resource

Resource context
* Local resource:

Import... Clear ‘

" Project resource file:

I s ) | i ey ity -




Puc. 20.11. B nmanenmn Select Resource ménkaem Imports.
Puc. 20.12. B nanenu Open Haxonum ait.

AHaJIOrMYHO HUKE pa3MeniaeM Ha popme el OAUH IEMEHT
ynpasienus PictureBox, yBennunBaem ero pasmepbl Size 10
128; 50 u nobaBinsieMm Ha HETO PUCYHOK option.bmp.

C nmanenm nHCcTpyMeHTOB Toolbox nepenocrm Ha hopmMy KOM-
TIOHEHT THUIIA CIIKCKA pUCYHKOB ImageL ist, KOTOpBIii, Kak KOMIIO-
HEHT, pa3melnaercs Huxe (gopmel. B manenu Properties B cBOui-
ctBe Name m3meHsieM ero uMs Ha numbers (1ugpbl s Moja-
cuéTa O4KOB), a B cBorcTBe ImageSize yBenmunBaeM nudpel 10
pa3mepoB 26; 67. UToObl 3TOT KOMIIOHEHT 3allOJIHUTD L paMu
JUIsl TIOZICYETA OUYKOB, B MaHeau Properties MIEIKaeM CBOWCTBO
Images, B nossuBLueiicsa nanenu Images Collection Editor mien-
kaeMm KHOIKy Add (puc. 20.13). B npuBenéHHOM BbIlIE TaHEIU
Open HaxoquM (Hanpumep, B Marke ¢ 3arpyxeHHbMy U3 Hrep-
HeTa (paityiamu) rpadgpuyeckuid gaii 0.bmp U mENKaeM KHOIKY
Open, nocie 4ero 3T0T pUCYHOK MBI YBUIMM B NaHesnu Images
Collection Editor. Ananornuso B cnucok pucyHkoB Imagel.ist
no0asiisieM octajibHble 1dps 1, 2, 3, ..., 9.

YroObl mporpamma nepuoauuecku uepes Interval Bpeme-
HU JIONOJHSLIA TOJIE UIPbl HOBBIMU Pa3HOLIBETHBIMU KpyraMu
(B3aMeH BBIOMTBIX UTPOKOM KPYTOB), C TIAHEW WHCTPYMEHTOB
Toolbox nepeHocuMm Ha popMy (TouHEe, HUke (POPMBbI) IEPBBHIA
taiimep Timerl. B manenu Properties (a1 aToro TaiiMepa) B
coiictBe Enabled ocraBisiem 3a1aHHOE MO YMOJYaHUIO 3HaYe-
Hue False, T.k. MbI BKJIIOUUM 3TOT TaliMeEpP B MPOrpamMme B HYXK-



HOM mecte Tipu oMot ctpoku (Timerl.Enabled = True). A B
coiicte Interval BMecTo 3agaHHbIX 110 ymoayanuio 100 musum-
CEKyH/]I 3a/1aéM, Haripumep, 3HaueHue 7000 MusuncekyHa (paB-
HOE 7 CEeKyHJIaM).

YroOsl B BepxHe# yacTu popMbl (Ha CHHEH MTOJIOCKE J1J1sI CBOM-
crBa Text) mocnie Havasa urpsl men orcuer Bpemenu (Time), Ha
(popmy nepenocum Bropoit Taimep Timer2. B nanenu Properties
(n71s1 3TOrO BTOpOro Taiimepa) B ceoiictse Enabled nsmensiem 3a-
JaHHOE Mo yMoTyaHuio 3HaueHue False Ha True (BKJTiouaem Taii-
Mep), B cBoucTBe Interval BMecTo 3aaHHbIX 0 yMomyanuio 100
MuuceKyH 3agaém 3Hadenue 1000 (paBHoe 1 cekyHpe), uTo-
OBl 111€J1 TOCEKYH/IHBINA OTCYET BPEMEHH.

Ecnu B urpe npuMeHsII0TCSl 3ByKOBbIe (Daidjibl, TO UX IieJie-
co00pa3HO Pa3MeCTHTh B OJIHOM MArKe C UMEHEeM, Hallpumep,
Resources. [y 1o0aBieHrsT B IPOSKT ITOW MArK, B MaHEIN
Solution Explorer BbInoiHsAeM MpaBblid MIETYOK IO UMEHH TTPO-
eKTa, B KOHTeKCTHOM MeHIo BbionpaeM Add, New Folder, B one
MOSIBUBIIIETOCS] 3HAYKA TANKU 3alMChIBAEM UM MANKU U HAXKU-
MaeM Kiasuiny Enter.

Jlob6aBnsieM B 3Ty mamnky mepBbli 3ByKoBou aitn Windows
XP Balloon.wav mo craHgapTHOUW cxeMe: BBITIOJHSIEM IPaBbIi
IIETYOK TI0 UMEHM 3TOH TAITKK, B KOHTEKCTHOM MEHIO BBIOMpaeM
Add, Existing Item, B nanenu Add Existing Item B okne “Files
of type” Brioupaem “All Files”, B lIeHTpaJbHOM OKHE HaXOIUM
(HarpuMep, B Marke ¢ 3arpyxeHHbiMu U3 MHTepHeTa daitnamn)
Y BbLIENsIEM UM (paria U menkaem KHONKy Add (M aBax bl



ni€nkaem no umenu aiina). B manenun Solution Explorer mbl
YBUJUM 3TOT (paii.

AHaJIOrMYHO 100aBJIsieM B TIPOEKT BTOPoU (haiiyt win.wav.

HanmomHuM, 4TO 700aBIATH B IPOEKT YKa3aHHBIE BhIIe haii-
JIbl MOHO KaK IO OIHOMY, TaK U Bce cpa3y (Iocie X Bblese-
HUS WM TOJIBKO OJHOM MBIIIBIO, MJIA MBIIIBIO ¢ HA)KATOM KJIaBU-
et Shift — s Beige/ieHUs Bcex COCeAHMX (pailyioB, WJIA MbI-
1IbI0 ¢ HaxxkaTou kiasuien Ctrl — nis BbiieneHus Beex aityioB
B Pa3JIMYHbIX MECTAX).

Images Collection Editor BE

Members: 0.bmp properties:

9 bmp

Add Remove

OK | Cancel

Puc. 20.13. B manenu Images Collection Editor ménkaem



kHonku Add u OK.

Jl71s1 BBOZIa B TPOEKT HOBOW (POPMBI (151 TAOIHUIIBI C Pe3yJib-
Tatamu urpsl) B MeHo Project Boioupaem Add Windows Form,
B naHenu Add New Item ocrapisieM 3aaHHBIE 110 YMOJIYaHUIO
napameTpsl U menkaeM KHonky Add. B oreer VS BeIBOIUT HO-
ByI0 (popmy Form2 u nodasnsier B manens Solution Explorer Ho-
BbIil MyHKT Form?2.vb. AHanoruyHo, Kak nepBylo, NpOeKTUPYEM
BTOpYyI0 hopmy (puc. 20.14), 3a Mapkepsl yBeauuuBaem Gop-
My 710 pazmepoB Size (436; 223) u BBoOUM Ha GopMy JIEMEH-
Thl ynpasieHus: cetky DataGridView c¢ pazmepamu Size (288;
104), kHonky Button ¢ 3aronoBkom Reset (B cBoiicTBe Text) u
(pnaxok CheckBox, misi kotoporo B cBoiictBe Name 3amuchi-
Baem nms isSoundOn, a B cBoictBe Checked BbiOMpaem 3Have-
Hue True (ycraHaBnBaeM (piraxok). CBOKMCTBA 3TUX JIEMEHTOB
yIpaBJIeHHsI MOXKHO CTaHIaPTHO U3MEHSTh, KaK OIKCAHO PaHee.
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20.4. Koa nporpamMmbl

OtkpbiBaem ¢aitn Forml.vb (Hanpumep, no cxeme: File,
Open, File) u B kitacce Form1 Hariero npoekTa 3anucbiBaeMm clie-
JYIOIIUE EPEMEHHBIE U METO/IbI.

JIuctunr 20.1. [TepemeHHbIE 1 METOIBI.

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

'"McnipaBisieM olmmOKy B OpUTHHAJIE:

My.Computer.Audio.Play( _

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

AudioPlayMode. WaitToComplete) 'Knem okoHuaHUs1 MeJIO-
TN
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.PictureBox1.CreateGraphics(), _
Me.PictureBox 1.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(Clnt(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.
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.PictureBox1.CreateGraphics(), _

Me.PictureBox 1.BackColor)

Timerl.Enabled = True

AddHandler PictureBox1.MouseDown, AddressOf
BlockClick

'OOHYJIsIeM CUETYMK CEKYH]I:

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 Form2



optionsForm.SoundOn = isSoundOn

optionsForm.ShowDialog()

1sSoundOn = optionsForm.SoundOn

optionsForm.Dispose()

End Sub

Private Sub Restart()

Timerl.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 manenu Properties (s Form1) Ha Bkiagke Events qasxipl
ménkaem o umenu coowitusi Load (3arpyska). [osiBusimiics
mabmnon metona Form1_Load mocne 3anmcn Hamero koga mpu-
HUMAET CJIEAYIOLIUI BU/L.

JIuctunr 20.2. Meton asis 3arpy3ku 0ObeKTOB.

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

ByVal e As System.EventArgs) Handles MyBase.Load



PointTranslator.Graphics =
Me.PictureBox1.CreateGraphics()

Me.PictureBox1.Width = Block.BlockSize * 12

Me.PictureBox1.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

HBaxnael menkaeM mo komange New Game mis snemMeHTa
ynpasnenust MenuStrip. [osiBnsiercs mabioH MeToaa, KOTOPhI
TI0CJIe 3aMKCH HaIIero KoJa MPUHUMAET CJeIYyIOMUid BU/IL.

JIuctunr 20.3. MeTon-o0padoTyrK BEIOOpa KOMAH/IbI.

Private Sub NewGameToolStripMenultem_Click( _

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

Handles NewGameToolStripMenultem.Click

StartNewGame()

End Sub

JBackapl MENKaeM Mo koMmanae Pause jyist anemeHTa ympas-
nenust MenuStrip. [osiBnsiercs madioH MeTosa, KOTOpbIid moce
3aIMCH HAIIETO KOAA MPUHUMAET CJIeIYIOIIMI BUI.

JIucrunr 20.4. Meton-o0paboTUrK BHIOOPA KOMAH/IBL.



Private Sub PauseToolStripMenultem_Click( _

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

Handles PauseToolStripMenultem.Click

Me.Pause()

End Sub

JBax bl IIETKaeM 1o KomaHe Restart 151 anemMeHTa yrpas-
nenust MenuStrip. [osiBnsiercs madioH MeTosa, KOTOpbIid moce
3aIiCy HaIllero Kojia MPUHUMAET CIIETyIONIUi BU]L.

JInctunr 20.5. Metoa-o6padboTyrk BHIOOPA KOMaH/IHL.

Private Sub RestartToolStripMenultem_Click( _

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

Handles RestartToolStripMenultem.Click

Restart()

End Sub

JBackapl miEnkaem no komanae Options AJis €MeHTa yrpas-
nennst MenuStrip. [TosiBisiercst miab1oH MeToaa, KOTOPbIN MOCIie
3aIMCH HAIIIeTO KOAa MPUHUMAET CJIeTYIONINN BUI.

JIuctunr 20.6. MeTon-o0padoTYrK BEIOOpa 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

JBackap! miEnkaem no komanjae Exit ajist anemenTa ynpasie-
Hust MenuStrip. [osiBnsieTcst mabioH MeTojia, KOTOPhIHA TMOCIie
3aIMCH HAIIETO KOAA MPUHUMAET CJIeIYIOIMI BUI.

JIncrunr 20.7. Metoa-o0paboTuuK BHIOOPAa KOMAH/IBL.

Private Sub ExitToolStripMenultem_Click( _

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

Handles ExitToolStripMenultem.Click

Me.EndGame()

End Sub

HBaxpl MIETKaeM IO 3eMeHTy yrpasieHusi PictureBox c
pUCyHKOM new.bmp (unu B nanenu Properties st 3Toro sse-
MEHTa Ha BKJIaKke Events mBakapl mENKaeM 1o MMeHH COOBITUS
Click). [NosiBnsiercs: madnoH MeTona, KOTOPbIi MOCIIe 3aIrcy Ha-
1IEero KoJa MPUHUMAET CJIEAYIOIINNA BU/,.

JIncrunr 20.8. Metoa-o0paboTUMK IIeTYKA MO JIEMEHTY.

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

ByVal e As System.EventArgs) Handles newGame.Click

StartNewGame()

End Sub

JBax/apl MIETKAaeM IO 3JeMeHTy yrnpasieHus PictureBox c
puCcyHKOM exit.bmp (uam B nmanenu Properties miist 3Toro sie-
MeHTa Ha BKJajike Events 1Bax bl IENKaeM 110 UMEHU COOBITHS
Click). [NosBnsiercs: madnoH MeToa, KOTOPbIi MOCIIe 3aIrcy Ha-



Iero KoJa MPUHUMAET CJIEYIOIIUIA BU/.

JIucrunr 20.9. Metoa-o0paboTUMK IIEeTIKA 0 JIEMEHTY.

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

ByVal e As System.EventArgs) Handles exitGame.Click

EndGame()

End Sub

HBaxpl MIETKaeM IO 3JeMeHTy yrnpasieHusi PictureBox c
pUCYHKOM options.bmp (vu B maneu Properties iJist Toro aje-
MEHTa Ha BKJIaake Events mBakapl mENKaeM 1Mo MMeHH COOBITUS
Click). [NosiBnsiercs: madnoH MeTona, KOTOPbIi MOCIIe 3aIrcy Ha-
1IEero KoJa MPUHUMAET CJIEAYIOIINNA BU/,.

JIncrunr 20.10. MeTon-o6padoTUHK IETYKa 10 JEMEHTY.

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

ByVal e As System.EventArgs) Handles options.Click

ShowOptions()

End Sub

Jlns yripaBieHus UTpod MblIIbIO, B NTaHenu Properties (s
¢opmbl Form1) Ha Bkiagke Events gBax /bl IEJKaeM 1O UMEHU
coObiTuss MouseDown. TlosiBiisieTcst maGioH MeTofa, KOTOpbIid
0CJI€ 3aMKCH HaIIero KoJa MPUHUMAET CeyIOnid BU/.

JIncrunr 20.11. Meroa-o6paboTynk HaxkaTUsI KHOITKU MBbI-
1.

Private  Sub Forml1_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

Ilis ynpaBiieHds: Urpoi MBIIIbio, B TTaHean Properties (myist
¢gopmbl Form1) Ha Bkiaake Events gBaxapl 1IETKAeM 110 UMEHU
coosiTrsi MouseMove. TlosiBrisiercs: mabnoH MeTosa, KOTOPHIH
TI0CJIe 3alKCH HaIIero KoJa MPUHUMAET CJeIyIOMUid BU/I.

JIuctunr 20.12. Meton-o0padoTIMK MepeMeIeH s MBIITIH.

Private Sub Forml_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

End Sub

Ilis ynpaBieHusi Urpoil KJIaBUIIAMU KJIABUATYphl, B TaHe-
s Properties (1151 popmbl Form1) Ha Bkianke Events gBax bl
ménkaeM mo umenu coowsiTusi KeyPress. TlosBisiercs: madnon
METO/1a, KOTOPBIH MOC/Ie 3aiCH HaIlero KoAa MPUHUMAET Ciie-
JYIOIIHANA BUI.

JIuctunr 20.13. Metoa-o0paboTurK HaXkaTusl KJIABUIIIH.

Private  Sub  Forml_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

Yrobsl porpamma rneprogudecku depe3 Interval BpemeHn
JOMNOJIHSJIA 110JIE UT'Phl HOBBIMM Pa3HOLBETHBIMU Kpyramu (B3a-



MeH BBIOMTHIX UTPOKOM KPYTOB), HUXe (POPMBI JABAXKIIBI MIEN-
KaeM MO 3HauKy jJis nepBoro taitmepa Timerl (unu B maHenu
Properties aJist 3Toro KOMIoOHEeHTa Ha BKJaake Events nBax sl
meénkaeM no umenu coobitusa Tick). TlosBiagercsa madaoH me-
TOZ1a, KOTOPBIM MOCJIE 3aITUCH HAILIEro KOjla TPUHUMAET CIIEAyI0-
I BU/I.

JIuctunr 20.14. Merton, Bei3biBaeMbIil uepe3 Interval Bpeme-
HHU.
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.PictureBox1.CreateGraphics(), _
Me.PictureBox 1.BackColor)

End Sub

YroOsl B BepxHel yactu popMbl (Ha CHHEH MOJIOCKE J1J1sI CBOH-
ctBa Text) mocne Havyasa urpsl mena oTcyer BpeMeHu (Time),
HUKe (pOpMBI JBAK[BI MIETKAEM IO 3HAYKY AJIsI BTOPOTO Taii-
mepa Timer2 (unum B nanesmu Properties 111 3TOro KOMIOHEHTa
Ha BKJajake Events gBax bl ménkaem no uMmeHu coobitus Tick).
[MosiBnsieTcss maGnoH MeTosa, KOTOPBIM TOCIIe 3alUCH HAIIIETOo
KOJIa IIPUHUMAET CJIEAYIOLIMN B,

JIuctunr 20.15. Meron, Bei3biBaeMbIil uepe3 Interval Bpeme-
HHU.

'CYETUMK CeKyH/l, KOTOPbII OOHYJIsIEM B HauaJie KaXJI0M UTPhI

'B Metone StartNewGame:



Dim secondCounter As Integer

'BpeMs OKOHYAaHUS UT'PBIL:

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()

'Menoans OKOHYaHUs UIPHI:

If secondCounter = EndGameTime Then

My.Computer.Audio.Play( _

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

AudioPlayMode.Background)

End If

End Sub

Cxema 3anucu 1 BbIBOJA CIPABOYHONM MH(OPMALMM, HAIIPU-
Mep, ¢ IPaBUJIAMU UTPHI TTOCTIe BhIOOpa koMaH bl Contents (7151
9MieMeHTa yrpaiieHus MenuStrip) v mocje BHOOpa Jpyrux Ko-
MaH/1 y’ke MPUBOANIIACH B HAIIMX MPEIBIAYIINX padoTax.

Mbl 3aKOHUWJIM HaNMCaHUE IMPOrpaMMbl B IJIaBHBIN KJlacc
Form1 (s popmel Form1 ¢ nonb3oBaTenbckuM uHTEpEcom
WTPbI).

Tenepp B Hall MpoeKT J0OaBIsieM HOBbIE (hailyibl (TSI TIPO-
I'PaMMHUPOBAHKS COOTBETCTBYIOIINX UT'POBBIX JielcTBU). [loba-
BUTh B MPOEKT (haiyl MOKHO IO JBYM BapHaHTaM.

[To nepBomy BapuaHTy, 100aBJIsieM B MPOEKT HYKHbINA (haill
no oObHON cxeme: B maHenu Solution Explorer BemonHsiem



MIPaBbIi 1IETYOK MO0 UMEHHU MPOEKTa, B KOHTEKCTHOM MEHIO Bbl-
oupaem Add, Existing Item, B manenu Add Existing Item B okne
“Files of type” BbiOupaem “All Files”, B ueHTpaJbHOM OKHE Ha-
XOJIUM (Harpumep, B Marke KoMIIbloTepa ¢aityl, CKONMPOBAHHBIN
u3 HTepHeTa), BbliesisieM uMsi 3TOro (haiiia U ENKaeM KHOTKY
Add (vnm 1BaApI MIENKAEM IO UIMEHH 3TOro (hamia).

Ilo BTOpOMY BapuaHTy, B maneau Solution Explorer BoirosHs-
€M IPaBblid HIETYOK 10 UMEHU MTPOEKTa U B KOHTEKCTHOM MEHIO
BeiOMpaeM Add, New Item, B manes Add New Item Boigensem
ma6ioH Code File, B okHe Name 3armmchiBaem nmvst Block.vb u
niénkaeM kHonky Add. B ipoekT (1 B maHess Solution Explorer)
no6apisieTcs: ITOT (paiisa, OTKPbIBAETCS MYCTOE OKHO pPeaKTH-
pPOBaHUs K04, B KOTOPOE 3alIMChIBAEM KOJI CO CJIE/1YIOIIErO JIM-
CTHHTA.

JIuctunr 20.16. Hoswiii aiin.

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

m



Get

Return colorValue

End Get

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, _

brushpt2, Me.Color, System.Drawing.Color. White)

Return brush

End Function

End Class

I[To BTOpOMY BapuaHTy, B manesu Solution Explorer BoirosHs-
€M TIPaBbIi MIETYOK IO UMEHHU MPOEKTa U B KOHTEKCTHOM MEHIO
BeiOupaem Add, New Item, B manenn Add New Item Boigensiem
maoion Code File, B okHe Name 3anuceiBaecM umsa Grid.vb u
meénkaeM kHorky Add. B ipoekT (u B maHess Solution Explorer)
noOaBisieTcst 3ToT (haiiyl, OTKPHIBAETCS MYCTOE OKHO pPeIaKTH-
pPOBaHUs KOA, B KOTOPOE 3alMChIBa€M KOJI CO CJIE/IYIOIIEro JIH-
CTHHTA.

JInctunr 20.17. HoBwiid aiin.

"' <summary>

"' This class represents the grid of blocks. It handles most of

"' the game play.
</summary>
<remarks></remarks>
Public Class Grid

m

m



' 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

m
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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>
<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,

m

"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



m

<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.

m
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</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.

Dim total As Integer

Dim transPt As Point =
PointTranslator. Translate ToTL(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()

m
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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

m
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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
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.

m



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

End Sub

"' <summary>

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

<remarks></remarks>
Public Sub CollapseBlocks()

m



Dim theBlock As Block

Dim column As Integer

Dim row As Integer

Dim aRow As Integer

" 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.

m
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</summary>

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

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

Private Sub FindSameColorNeighbors(ByVal row As Integer,

m
m

m

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.

m



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 > O Then

nextCol = column — 1

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

m
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selected.MarkedForDeletion = True

blocksToExamine.Add(New Point(row, column))

End If

End If

End If

End Sub

End Class

[To BTopoMy BapuaHty, B naHesu Solution Explorer Bbinos-
HsIEM TPABbII MIETYOK [0 UMEHU MIPOEKTa U B KOHTEKCTHOM Me-
HI0 BoiOMpaem Add, New Item, B manemu Add New Item BbI-
nenstem madmoH Code File, B okHe Name 3amuchiBaeM UM
HighScore.vb u ménkaem kHonky Add. B npoekt (1 B naHesb
Solution Explorer) no6asisiercst 3TOT (hailsi, OTKPBIBAETCS ITy-
CTO€ OKHO pe/IakTUPOBaHU s KO/Ia, B KOTOPOE 3alKChIBAEM KOl CO
CJIEIyIOLIETO JIMCTUHTA.

JInctunr 20.18. HoBwiii daiin.

"' <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
Get

m



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

Ilo BTrOpOMYy BapuaHTy, B naHenau Solution Explorer Bbiros-
HsIEM IIPaBbIM LIETYOK 110 UMEHU MPOEKTA U B KOHTEKCTHOM Me-
HI0 BeiOMpaeM Add, New Item, B manemu Add New Item BHI-
nensieM mabnon Code File, B okHe Name 3ammcbiBaeM MMst
HighScores.vb u menkaem kHonky Add. B nipoekT (1 B naHesb
Solution Explorer) no6asnsiercst 3T0T (paiii, OTKpbIBaeTCs ITy-
CTOE OKHO pEe/IaKTUPOBAHUS KOZA, B KOTOPOE 3alTUChIBAEM KOJI CO
CJIEIyIOLLETO JIMCTUHTA.

JIuctunr 20.19. Hoswiii aiin.

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. _
CreateSubKey("Software\VBSamples\Collapse

m
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\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")

m

m

tops(0) = New
HighScore(scoreKey. GetValue("PlaceO”) 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")

m



End If
scoreKey.Close()
End Sub
"' <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
[Io BTrOpOoMy BapuanTy, B nma"enu Solution Explorer Bbimos-
HsIeM TTPaBbI IIETYOK 110 UMEHU MPOEKTA U B KOHTEKCTHOM Me-
HI0 BeiOUpaeM Add, New Item, B manemu Add New Item BbI-
nensteM maomon Code File, B okHe Name 3ammceiBaeM UM
PointTranslator.vb u meénkaem kHorky Add. B mpoekt (1 B na-
Hesb Solution Explorer) mo6aBnsiercst 3ToT (paiii, OTKphIBaeTCs
IyCTOE OKHO PEAAKTUPOBAHUS KOJIa, B KOTOPOE 3aMMCHIBAEM KO
CO CJIE/IYIOIETO JIUCTUHTA.
JIuctunr 20.20. Hoswiii daiin.

m



m

<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

m

m



newPoint.Y = height — topleft.Y

Return newPoint

End Function

Public Shared Function TranslateToTL(ByVal bottomleft As
Point) _

As Point

Dim newPoint As Point

newPoint.X = bottomleft.X

newPoint.Y = height — bottomleft.Y

Return newPoint

End Function

End Class

[Mocne stux nodaenenuit ( Block.vb, Grid.vb, HighScore.vb,
HighScores.vb, PointTranslator.vb) B nanenu Solution Explorer
JIOJKHBI ObITh (haliibl, MOKa3aHHBIE BhIIe. [Bax /bl METKast 1O
uMeHH aiina, oot (ailyl MOKHO OTKPBITh, U3YUUTh U PElaK-
TUPOBATb.

Teneps B HaIll IPOEKT J100aBJIsIEM TEPEMEHHbIE U METOIB,
cBs13aHHbIe ¢ popmoit Form?2 1y1st BBIBOJA pe3y/IbTaTOB UTPHI.

OtkpbiBaem aitn Form2.vb (Hanpumep, no cxeme: File,
Open, File) u B kstacce Form?2 Haiiiero npoekTa 3anucbiBaeM ciie-
JyIOIlIee CBOMCTBO.

JIuctunr 20.21. CoiicTBo.

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 nanenu Properties (11 Form2) na Bkiagke Events gBax bt
ménkaeM no umenu coowitusi Load (3arpyska). [osiBuBiimiics
madson Metoaa Form2_Load mocie 3anucy Hairero Kojaa mpu-
HUMAeT CJIeAYIOUINI BUL.

JIncrunr 20.22. Meton 17151 3arpy3KU pe3yJIbTaToOB UIPHI.

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

ByVal e As System.EventArgs) Handles MyBase.Load

Me.DataGridView1.DataSource =
HighScores.GetHighScores()

End Sub

Ha ¢gopme Form?2 nBaxpl ménkaem no kHorke Button. Io-
SABJISIETCA MAa0JI0H MeTofIa (JIJ1s1 OYMCTKU TaOJUIIBI PE3y/IbTaTOB),
KOTOPBIM TOCJIE 3alKCH HAILEro KOAa MPUHUMAET CJeIyIOmui
BHU/I.

JIuctunr 20.23. Meton-o0padoTUMK IeTIKa KHOIKH.

Private Sub Buttonl_Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles Button1.Click

HighScores.ResetScores()

Me.DataGridView1.DataSource =
HighScores.GetHighScores()



End Sub
B ciyuae He0OXOOMMOCTH, METOOMKA HOOABICHHUS B MIPOEKT
3BYKOBOro curHasia Beep (no-pyccku: bum) onucana pasee.



20.5. 3anmyck urpnl

CTpouM U 3arycKaeM MporpaMMy Ha BBITIOJIHEHUE OObIYHBIM
obOpazom:

Build, Build Selection; Debug, Start Without Debugging.

B orBer Visual Studio BHBOIWT NMOKa3aHHYIO Bhille (popMy,
Ha KOTOPOW MCKYCCTBEHHBI MHTEJUIEKT MPOU3BOJIbHBIM 00pa-
30M (ITp1 IOMOILM F'€HEPATOpa CIIyYalHbIX Yuces — I.C.4. KJlacca
Random) cTpouT pa3HOIBETHYIO NAJMTPY CTPOK U CTOJIOIIOB U3
IUIOCKMX T'€OMETPUYECKUX (PUTYp, B JAaHHOM IIpUMEpE, U3 pas-
HOLIBETHBIX KPYTOB.

3areM UrpoK MpH TIOMOIIM YKa3aTesisi MbIIIN ObICTPO BHIOU-
PaeT TOT LBET, KOTOPBI OXBATHIBAET KAK MOKHO OOJIbIIIEe KOMH-
YECTBO KPYIoB (ILIOIIAJb MAJTUTPbI) ¥ HAKMMAET KHOIKY MBbIIIN
(4TOOBI BBIOUTH 3TH KPYTH U3 MATUTPBI).

Kpyru onvHakoBOro 1BeTa, COeUHEHHBIE MEXIY COOOU IO
TOPU30HTAIM (IO CTPOKE) M BEpTUKAIU (1O CTONOIy) MCKYC-
CTBEHHBII MHTEJIJIEKT YJAISAET, @ UTPOKY HauMcaATeA 1o 10 ou-
KOB 32 KaX/Iblii BBIOUTBIA KPYT.

[To Tako¥ cxeme UrpoK OBICTPO IMIETKAET MBIIIBIO TI0 Kpyram,
CTapasich 32 OTBEIEHHOE BPeMsI BLIOUTh KaK MOKHO OOJIbIIIE KPY-
TOB M COOTBETCTBEHHO OYKOB (COIVIACHO IPHUBEIEHHBIM BBILIE
IIpaBUJIaM).

[To meTomuke AAHHOW TJIaBbl MOXKHO pa3padaThiBaTh Cambie



Pa3HOOOpa3HbIe UTPHI TIO BHIOMBAHMIO (PUTYpP OAHOTO I[BETA U3
Pa3HOIBETHON MAJIMTPBI pa3HOOOPA3HBIX (PUTYP C UCTIOIH30BA-
HUEM UCKYCCTBEHHOI'O MHTEJJIEKTA.



I'naBa 21. MeToauka
NMPOrpaMMHPOBaHUSI HCKYCCTBEHHOTI'Q
HHTEJIEKTA B UI'Pe 10
cOOpKe NpsAMbIX U3 5 1 00J1€e
00bEKTOB OJJHUHAKOBOI'0 IIBETA

21.1. O0mue cBeaeHusa

OnuiemM METOAMKY MPOEKTUPOBAHUS U MPOrPaMMHUPOBAHMS
TUMTUYHOM U IIIMPOKO PACIPOCTPAHEHHOUN UT'Pbl UTPOKA C UCKYC-
CTBEHHBIM MHTEJUIEKTOM B BHJI€ KOMIIbIOTEPA, Korja Ha ¢opme
B OT/IEJIbHBIX KBaJpaTax CETKH, Hampumep, 9 X 9 cHavana mpo-
U3BOJILHBIM 00pa3oM (TIpy IOMOIIY TeHepaTopa CIyJailHbIX YH-
cen — r.c.4. kiacca Random) nosipiisieTcst onpenenéHHoe Kou-
9YeCTBO, B JAHHOUW Urpe 3 pa3HOIBETHHIX OOBEKTA, HAPUMeEp, 3
OOJIBIIIUX MsTYa, KOTOPBIE UTPOK MOXET TlepeMelaTh Mpu MoMo-
II1 MBIIIY, U 3 MaJIeHbKUX Pa3HOLBETHBIX Ms4a, KOTOpbIE pa3-
MelllaeT UCKYCCTBEHHBIN MHTEJUICKT, YTOOBI IMOMEeNIaTh UTPOKY
MOCTPOUTh MPSMYIO JIMHUIO U3 MsiYel (Tak Kak B KJIETKY C Ma-
JICHBKUM MSTYOM OOJTBIIION MSTY YK€ HeJIb3s1 Pa3MECTHTh).



3areM UrpoK MpH TIOMOIIM YKa3aTesis MbIIN ObICTPO BBIOU-
paet (ImEnKaer) TOT OOJBIION M4, KOTOPBI OH JKeJlaeT mepe-
MECTUTH K JPYromMy M4y (WId MsS4aMm) TOTO ke 1Bera. Msd,
10 KOTOPOMY MTPOK IIETKHYJI, HAYMHAET MyJIbCUpOBaTh. Mrpok
BTOPOM pa3 MIEJKAET Ha TOM MYCTOU KJIETKE, B KOTOPYIO TOJIKEH
MIEPEMECTHUTHLCS MSI4, YTOOBI 00Pa30BaTh MPSIMYIO U3 MSYEH OfTH-
HAKOBOTO 11BeTa. Msiu nepemeniaercs B 3Ty KJerky. [locne 3to-
'O UCKYCCTBEHHBII MHTEJUIEKT pa3MellaeT B MyCTYIOIIHe KJIeTKU
crenyromye 3 OONbIIMX MsiYa IPOU3BOJIBHBIX IIBETOB.

AHQJIOTMYHO UTPOK CHOBA IIEKAET MO BHIOPAHHOMY UM MsI-
4y U 110 TOHM KJIETKe, B KOTOPYIO Ms4 nepemetnaercs. [locie 3to-
IO UCKYCCTBEHHbBII MHTEJJIEKT CHOBA pa3MellaeT B MyCTyIoII1e
KJIETKH clieftyiomue 3 OOMbIIMX MsT9a MTPOU3BOJIbHBIX 1IBETOB.

Kax ToJBKO UTpoK cOOepET TOPU3OHTAILHYIO, BEPTUKATBHYIO
WA JUarOHAJIBHYIO TIPSIMYIO JIMHUIO U3 5 1 Oojiee Msiueid ou-
HAKOBOTI'O 11BE€Ta, UTPOKY Hauucisiorcss ouku (o 100 oykos 3a
KaX[IbIil COOpaHHBIN B JIMHUIO MSTY), & JIMHUS U3 COOPAHHBIX MsI-
Jell ucye3aer, OCBOOOKIas KJIETKHU JIJIs HOBBIX MSTUei.

[lo Takoii cxeme UrpOK OBICTPO MIETKAET MBIIIBIO TIO MSYaM,
cTapasich 3a OTBEIEHHOE BpeMsl coOpaTh Kak MOKHO OOJIbIIIE JIH-
HUI U3 MYl OIMHAKOBOTIO 11BeTa. VICKYCCTBEHHBIN MHTEJUIEKT
ke TIEPUOANYecKH (Iocyie KakAOro BTOPOro MIeTYKa UrpoKa U
CJIEIYIOLIETO 32 HUM NIepeMeleHu sl My IbCUPYIOIIEro Msiya B HO-
BYIO KJIETKY) JIOTIOJTHSIET KJIETKU 3 HOBBIMU Pa3HOIIBETHBIMU MsI-
yam#u (ITPOU3BOJIBHBIM 00pa3oM).

Hananyio urpy mMel Oynem paspadateiBath, ciemys urpe Line



(mpoekT lines_vbnet.zip B 3aapXxuBMpOBaHHOM BHje) u3 MH-
TepHeTa, KoTopasi pa3padoTaHa Ha ycrapeBinend Bepcuu Visual
Studio. IToaToMy aBTOp AaHHOW KHUTH pa3padOTas 3Ty Urpy Ha
coBpeMeHHOU Bepcuu Visual Studio, ucnpaBui OmmMOKH U J10-
MOJTHUJI €€ HEeJOCTAIOIIUMHU ISl TUIMYHOU UrPbl SJIeMEHTAMU,
HarpuMep, CYETUMKOM CEKYH/ U MEJIOAAMAMU Hayasla U OKOHYa-
HUSI BPEMEHU UTPBI.

B manemu Solution Explorer (Hamero Oymymiero mpo-
eKTa) ABaXIbl IIEIKaeM Mo HUMeHM rpaduydeckoro aitia
BlackBall.png mst 6ombiioro Msiua y€proro 1gerta. [ossusiercs
coOctBeHHbIN rpadpuueckuii pepakrop Visual Studio ¢ uzodpa-
’KEHUEM 3TOr0 Ms4a, MPUYEM UHCTPYMEHTAMHU 3TOTO PEIAKTOpa
MOJKHO PeJaKTUpOBaTh 3T0 M300pakeHue (puc. 21.1) npumeHn-
TEJIHO K HAIlMM 3aJa4am. BuHo, 4TO 3a CUET paCKpacKu Kpyra
Pa3JIMYHBIMU OTTEHKAMHM COOTBETCTBYIOIIETO LBETa (B JAHHOM
cllyyae, YEpPHOTO 11BeTa) CO3/1aETCsl BIieYaTyieHe CBETOBBIX OJIH-
KOB, ¥ TUIOCKUU YEPHBIA KPYr HAMU BOCIIPUHUMAETCSI KaK 00b-
EMHBIN PE3MHOBBIM M4. AHAJIOTUYHO MOXKHO YBUIETH rpaduye-
ckue paityipl OONMBIINX U MAJIEHPKUX MSYel BceX IIBETOB B JJaH-
HOM ITPOEKTE.

B Hauasie urpsl 3By4uT MeJOAMS:

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

YtoObl MOKHO OBLIO OIPAaHUYUTh UIPY 1O BPeMEHH MpH TO-
MOIIIU ONPEEIEHHON MEJIOUH, UCTIONb3yeM TaKO! KOJI:

'CYETUHK CeKyH]l, KOTOPbII OOHYJIsIEM B HauaJie KaXJI0M UTPhI



'B MeTone NewGame:

Dim secondCounter As Integer

'Bpemsi, uepe3 KOTOpoe 3ByUUT MeJIOAUs

'BO3MOKHOT'O OKOHYQHUSI 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

IbITime.Refresh()

'CU€TumnK CEeKyH[I!

secondCounter = secondCounter + 1

'Menonusi OKOHYAHH S UTPBI:

If secondCounter = EndGameTime Then

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

AudioPlayMode.Background)

End If

End Sub

B stom kone menoaus 3ByuuT yepes 60 cekynna. MoxHO 3a-
JaTh JII000e BpeMsl, M0 OKOHYaHUU KOTOPOTO CEaHC UTPhl MOKHO
NPEeKPaTUTh, 3aucaTth HaOpaHHbIE OUKKM M HA4aTh HOBBIA CEaHC
UTPbI WX JIOTMYCTUTH K UTPE CIIETYIONIErO UTPOKA.
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Puc. 21.1. I'papuueckuii pegakrop Visual Studio ¢ n3zo6pa-
KEHHEM MsIya.

21.2. IIpaBuya urpnl

1. Ilocne 3amycka JaHHON Urpbl (UTPOKa C KOMIILIOTEPOM) Ha
MOHMTOpE MOosIBJIsieTCsl ocHOBHasA (popma (puc. 21.2).

2. JInst Havana urpsl B MeHio Mrpa BeiOnpaem komany Hosast.

[NosiBnsieTcs: cranAapTHas (HaM He HYKHO €€ POEKTHPOBATb)
opma InputBox s 3anucu umenu urpoka (puc. 21.3). 3anu-



CbIBaeM (PyCCKMMU WJIM aHIJIMICKUMH OyKBaMM) UMsI U IETKa-
eM kHonKy OK (mnm HaxxuMaeM KjaBuilly Enter, HOCKOJBKY, Kak
MBI BUAMM, 3Ta KJIaBULIA BbIIEJIEHA 110 YMOJTYAHUIO).
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Puc. 21.2. Ucxoanas ¢opma.



Uma urpoka

Ei
JanuwmTe, noxanyicra, Bawe mma (ocTaenaTe
none MyCTeiM HENBZA)

Cancel

MeaH

Puc. 21.3. ®opma 7151 3an11icl UMEHH UIPOKa.

3. Ha ¢hopme B oTlieIbHBIX KBaJpaTax CeTKU 9 X 9 mpoun3Boib-
HBIM 00pa30M (ITpH IOMOIIIH I'.C.4. Kjacca Random) nmosiBisirorcst
3 pasHOIBETHHIX OOJBIIMX Ms4a, KOTOPbIE UTPOK MOKET Iepe-
MeIlaTh Y MOMOIIU MBIIIH, U 3 MaJIEHbKUX PA3HOLIBETHBIX MsI-
Ya, KOTOpbIe pa3MeniaeT UCKYCCTBEHHbI UHTEIIEKT, YTOObI M0-
MelllaTh UTPOKY MOCTPOUTD MPSMYIO JIMHUIO U3 MsIUel (Tak Kak
B KJIETKY C MQJICHBKUM MSYOM OOJIBIION MU YK€ Heb3s1 pas-
MECTUTD).

3BYUUT MEJIOAMS HAuasla UrPhl, U MOLIENT OTCUET BPEMEHH UT-
pbl B ceKyHaax (puc. 21.4).

4. Ecu u3 TpéX OOJBIIMX MsUell eCTh MSYU OJMHAKOBOTO
I[BETa, TO UTPOK TPH TTOMOIIH YKa3aTessi MBIIIM ObICTPO BHIOU-
paer (IENKaeT) TOT MY, KOTOPHIM OH JKeJlaeT MEePEeMECTUTh K
JIpyroMy Ms4y (Wi MsiuaM) TOTO K€ 1IBETA.

Ecim u3 Tpéx O0oNbIIMX MsIuei HeT Ms4ell OMHAKOBOTO 1Be-
Ta, TO UTPOK TIPY TIOMOIIM YKa3aTeJisi MBI ObICTPO BHIOMpAET



(IIENKAeT) TOT MsI4, KOTOPBIM OH KEJIAET NEPEMECTUTD B APYrOi
(Gonee ymoOHBIM, 1O €ro MHEHHIO) KBaJpaT CETKH.

CobepuTe npamble M3 5 u Gonee mAden ogHOro LBETa
Wrpa Oun [loMolls

Uma: KBaH

o . T
L OuKkM: Lt

WP
[ J ~ BpeMFl. TTHTT .uE

a Cregyowme madu:

® ®

Puc. 21.4. 3 60ompmx 1 3 MaJIeHBKHUX MsT4a, OTCUET BpEMEHH
UTPHI B CEKYH/IaX.

Ms14, Mo KOTOPOMY UTPOK HIETKHYJI, HAYMHAET MyJIbCUPOBAThH
(M UTPOK BUIUT, KAKOU K€ MY OH IIEIKHYJ).

WUrpok moxeT nepegymMaTh U IENKHYTh Apyrod msd. [locne
9TOrO MPEAbIYIIMN MSY IEPeCcTaéT MyIbCUPOBaTh, U HAUMHAET
MYyJIbCUPOBATh TOT MY, KOTOPBIN UTPOK IETKHYI MOCIIEAHUM.

Huxe nagnucu “Criepyoiye Msuu:” UTPOK BUAUT 3 Msiya,



KOTOpbIE TIOSIBATCS Ha TIOJI€ TIOCJIE €ro IeTYKa, W OINBITHBIN UT-
POK YUHUTBIBAET TU MSIYM B CBOMX MPOTHO3aX.

Teneppb Urpok MIETKAET HA TOMY ITyCTOMY KBaJpary, B KOTO-
PbIil TOJDKEH MEPeMeCTUThCA MY, YTOOB 0Opa3oBaTh MPSAMYIO
JIMHUIO U3 MSYeld OJMHAKOBOIO IIBETA.

M4 nepemeniaercs B 3Ty KJIETKY.

OTmeTuM, 4TO UTPOK MOKET pa3MeCTUTh MsTU U HE BILJIOTHYIO
K MsI4y TOTO K€ 1IBE€Ta, a Yepe3 OAWH WJIM HECKOJIbKO MYCThIX
KBaJ[paToB, YTOOBI MPOrHO3UPOBATh COOPKY Kak MOXHO Oojee
JUIMHHOM JIMHUM U3 MSTYel OJMHAKOBOIO IBeTa (Tak KaK Ha Me-
CTO YK€ UMEIOIIIMXCS B CETKE MsUYeld KOMIbIOTEP C UCKYCCTBEH-
HBbIM MHTEJUIEKTOM HE MOXET pa3MellaTh apyrue Msuu). OpHa-
KO UTPOK JIOJKEH TIOMHHUTb, YTO KOMIIBIOTEP CO CBOMM HCKYC-
CTBEHHBIM UHTEJUIEKTOM (J1J151 JAaHHOW UTPbl) MOXKET “pasrajgarb”’
3aMbICeJl UTPOKa U Pa3MECTUTh CBOM MaJIEHbKUUM MY B ITyCTOM
KBaJIpaT Mex1y OOJIBITUMH MsUYaMH UTPOKa (TEM CaMbIM, Pa30-
PBaB CIUIONIHYIO JIMHUIO U3 MSIYEl UTPOKA).

5. Ilocne 3Toro CKyCCTBEHHBIM MHTEJUIEKT Pa3MeIlacT B ITy-
CTYyIOIIME KJIETKH clieiyioliye 3 OOMbIIMX MsS4a MPOU3BOIBHBIX
I[BETOB, a 3 MaJIeHbKUX OJIOKUPYIOIIMX Ms4Ya EPEHOCUT B APY-
rve KBaJpaThl (YTOOBI IOMENIATh UT'POKY TOCTPOUTD MPSIMYIO JIH-
HUIO U3 5 u Oojee Msueit), puc. 21.5.

Huxe Hagnucu “Crnenyonme Msiud:” KOMIBIOTEP C UCKYC-
CTBEHHBIM MHTEJIJIEKTOM pa3MeliaeT 3 Ms4a, KOTOpbIE MOSBITCS
Ha I10JIe TI0CJIe TIepeMeleHsI UTPOKOM Ms4ya U3 OTHOTO KBaJpa-
Ta B JPYTOW.



6. AHQJIOTMYHO UTPOK CHOBA INENKAET MO BHIOPAHHOMY UM
MUy Y 10 TOW KJIETKe, B KOTOpYI0 Msu nepemeriaercs. [locne
3TOr0 UCKYCCTBEHHBIN MHTEJUIEKT CHOBA Pa3MEIaeT B MYCTYIO-
IYe KJIETKU cieayomye 3 OObIIMX Ms4Ya MPOU3BOJIBHBIX 11BE-
TOB, a 3 MaJIEHbKUX OJOKUPYIOIIUX MsI4a MEPEHOCHUT B JIpyrue
KBaJIpaThl (4TOOBI [IOMEIIATh UTPOKY MOCTPOUTH TIPSMYIO JTMHUIO
u3 5 u 6osee Msuei).

CobepuTe npamble M3 5 M Gonee mAYEeH oAHOTO LBETA

Wrpa Ougq [MoMolb
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Puc. 21.5. JJo6aBnsiorcs emé 3 Oonpmx Ma4a, a 3 MaJIeHb-
KHX MsI4a — B HOBBIX KBajiparax.
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Puc. 21.6. Irpok noAroroBus1 BEpTUKaIb U3 5 YEPHBIX MsAYel
C MYCThIM 6-M KBaJIpaTOM.

7. Ha puc. 21.6 noka3aHo, Kak UT'POK MOATOTOBUJ BEPTUKAIb
U3 5 YEPHBIX MAYEH C MyCTHIM 6-M KBa/IpaToM.

8. Ha criepyoiem xofie UIrpok NEPEHOCUT B 3TOM 6-1 ITyCTOM
KBaJIpaT YEPHBIN MsI4, TEM CaMbIM COOpaB BEPTUKAJIBbHYIO JTMHUIO
13 6 YEPHBIX MSYEH.

Kak TobK0 Urpok coOepET rOprU30HTAIBHYIO, BEPTUKAIBHYIO
WIN JIMArOHAJIBHYIO MPSAMYIO JIMHUIO U3 5 1 OoJiee MsTuei ou-
HAKOBOI'O 1LIBE€Ta, UTPOKY HauucisAwTcsa ouku (no 100 oukoB 3a
KaX[IbIil COOpaHHBIN B JIMHUIO MSY), & JIMHUS U3 COOPAHHBIX MsI-



Jell rcye3aer, OCBOOOXKAasi KBAAPAThl, B KOTOPbIE UCKYCCTBEH-
HBII MHTEJUIEKT Aajiee OyaeT pa3MeniaTh HOBbIE M.

Ha puc. 21.7 urpoky HauncieHo 600 04koB.

9. Io Takoii cxeme UrpoK OBICTPO IETKAET MBIIIBIO TIO MSi-
Yyam, cTapasch 3a OTBEJEHHOE BpeMs COOpaTh KaK MOKHO OOJIb-
III€ JIMHUW U3 MsTYell OOMHAKOBOIO IIBETA.

VICKyCcCTBEHHBIN MHTEJUIEKT Ke TIepHOIUYEcK (TIociie Kax-
JIOr0 BTOPOTO IEeYKa UIpoKa U CIIEIYIOIero 3a HUM fepemMe-
IEHUS MYJTLCUPYIOIIEro MsTua B HOBYIO KJIETKY ) YHUUTOXAET JIH-
HUIO U3 5 1 6oJiee MsTYel (€CTU Takast JIMHUS COOpaHa UTPOKOM),
HAYMCIISIET OYKHM, JOMOJHSET KBAJApaThl 3 HOBBIMM Pa3HOIBET-
HBIMH MsT4YaMU (IIPOU3BOJIbHBIM 00pa3oM), a 3 MajieHbKUX OJ10-
KHUPYIOIIUX MsT4a MIEPEHOCUT B JIPyrue KBaaparhl (UTOOBI IIOMe-
IaTh UTPOKY MOCTPOUTH MPSIMYIO JIMHUIO U3 S U Ooniee MsTuei)..



CobepuTe npamble M3 5 M Gonee mAYEeH oAHOTO LBETA
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Puc. 21.7. Urpoky Hauuciaeno 600 04KoB.

10. ITo okOHYaHUM UTpbl (HaLIpUMeEp, 1O OKOHYAHUM 3a]aH-
HOT'O BpeMeHH ) UTPOK BhIOMpaeT B MeHI0 Ouku komaHay “Tloka-
3aTh CpEHUE” OYKHU.

[oaBnserca cranpaprHasa naHenb MessageBox.Show ¢ BbI-
xonHou undopmarmen (puc. 21.8):

Ouku:

Bpems:

Cpennee 3HaueHue: (OYKOB/CEK).

11. Tlo cpenHeMy 3HauYEHMIO OYKOB B CEKYH/Y OIpeAesieTcs
noOeIUTeNh B UTpPe.



CPEAHEE SHa4YeHUe OYKOB B CEKYHAY

Do ¢ 1300 (ouos)
Bpems : 74 (cek)
CpeaHes aHadeHe | 17,568 (oukoe/cer]

X

Puc. 21.8. [Tanen» MessageBox.Show ¢ BbixonHo uHDOp-
Maren.

12. Takum 06pa3om, Tocjie Hayaia Urpbl UAET OTCUET Bpeme-
HU 1P [IOMOLIM TailiMepa.

It kKaxaoro ceanca (MOMBITKM) UTPbI OTHOTO UM HECKOJIb-
KMX UT'POKOB 3a/1aHO OIPE/IETIEHHOE BpEMs, B JaHHOM IIpUMe-
pe, 60 cexyH[, 10 UCTEYEHUH KOTOPOr'o 3BYUUT Mesioaus gaiia
win.wav.

Urpok npekpanaer meENKaTh MbIIIbIO 1 CMOTPUT Ha 3apado-
TaHHbIE UM OUKH.

13. Jl;is Hayasa HOBOM TOIBITKM UTPOK CHOBA IENTKAET KO-
Many Hosas B meHio Urpa.

14. JIns1 3akphITHSI UTPHI ClieayeT B MeHI0 Mrpa BHIOpaTh KO-
MaHay Beixon (mim Ha popme mENKHYTh 3Ha4oK Close).

Ha ocHOBaHMUM 3THUX NpaBUJ MOXHO C(OPMYJIUPOBATH JIpY-
rve ImpaBuUjia UrPhl C UCTIOIb30BAHUEM UCKYCCTBEHHOTO MHTEI-



JIeKTa, ¥ JoOble MpaBuia BBECTU B CHPABOYHYIO (pOpPMY HUIDHI,
KOTOpasi TOSIBUTCS Tociie BhiOOpa KoMaHAbl CripaBKa B MEHIO
[Tomomp 1o pa3paGoTaHHOI HAMU paHee (UM B KHUTax ¢ caiita
ZharkovPress.ru) meronuke.

21.3. Co3zganue npoekra

Co3paém mpoekT 1o oObYHOM cxeme: B VS B maHenn New
Project B okHe Project types BoiOMpaeM Tum mnpoekta Visual
Basic, Windows, B okHe Templates Boiiensiem madnon Windows
Forms Application, B okHe Name 3amuceiBaeM MMsl MPOEKTa
Line u meénkaem OK. Cozna€rcs npoekT, nosiisercs: opma
Form1 B pexume npoektupoBanus (puc. 21.9). OcrapiseM no
YMOJYaHUIO WM NTPOeKTUpyeM hopMy, KakK MOAPOOHO OMUCAHO
B naparpade “Metonuka npoektrpoBanus (opMsl”. 3a Mapkep
YBEJIMUMBAEM pa3Mepbl (DOPMBI TAKUM 0Opa3oM, YTOOBI B TIAHE-
mm Properties (1uist Form1) B cBoiicTBe Size ObUTM 3HAUYEHU S, Ha-
npumep, 880; 630. YcranarnmuBaem Oenbiid niBer Window 1ist
(pona popmsl B cBorictBe BackColor.

Jlis 3a1aHUs] PEKUMOB U YIIPaBJIEHUs] UTPOU BOCIIOJNIb3yeEM-
Cs1 KAKMUM-JTUOO 3JIEMEHTOM YIpaBJIeHH S WJTM KOMITOHeHTOM. Kak
Y BbIlIE, C NaHeau MHCTpymeHToB Toolbox nepeHocum Ha ¢op-
My 3JIEMEHT yrpasieHuss MenuStrip 1 menkaeM no Hemy (HUxe
(popmpbl B pexnme npoektupoBanusi). Ha ¢popme Forml moss-
Jsotest okHa ¢ Hagnucblo Type Here (Ilevaraitte 31€ch), B KO-



TOPBIE 3aIMUChIBAEM KOMAaH/Ibl CHaYajIa Ha aHTJIMIACKOM SI3bIKE:

File, New Game, Save, Load, Exit;

Score, Show Score, Calculate Avg;

Help, Help, About.

Teneps B manem Properties (1151 K01 KOMaHIbI) B CBOU-
crBe Text u3MeHsieM aHIJIMIICKME KOMaHIbl Ha COOTBETCTBYIO-
1€ PyCCKUe:

Urpa, HoBast, Coxpanutb, 3arpy3uth, Beixon;

Ouku, [lokazate, Paccuutarh cpegHue;

[Homours, CripaBka, O nporpamme (puc. 21.10 — 21.12).
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Puc. 21.10. Komanap: mento WUrpa. Puc. 21.11. Komanap! me-
Hi0 Ouku. Puc. 21.12. Menio TTomorirp.

C manenn uHcTpyMeHTOB Toolbox mepenocum Ha ¢opmy
nepBylo Haanuck Label. B manenu Properties (17151 9TOro aneMeH-
Ta) B cBoiicTBe Location yctaHaBiIrBaeM KOOPAMHATH BEPXHETO
seBoro yria aneMmenta 430; 124, B cBorictBe Name u3meHsieM
ums Ha IbIName, B cBolictBe Font yBenmunBaeM pasmep mpudg-
Ta 10 28, B cBoiicTBe Text 3anuceiBaeM “Ums:”.

[IpaBee Ha 3TOM k€ rOPU3OHTAIM pa3MEIAeM BTOPYIO HaJ-
nuch Label. B manenu Properties (1151 3T0r0 3511€MeHTa) B CBOM-
ctBe Location ycraHaBIMBaeM KOOPAUHATHI BEPXHETO JIEBOTO YT-
J1a eMenTa 568; 124, B cBoiictTBe Name M3MeHseM MM Ha
IbINameShow, B cBoiictBe Font yBennunBaem pasmep mipudra
10 28, B cBocTBE Text 3amuchiBaeM “Urpoka’.

Huxe pasmemaem Ttperslo Haamuch Label. B manenmn
Properties (151 3TOrO 271€MeHTa) B cBOMCTBE LLocation ycraHas-
JIMBa€M KOOPAMHATHI BEPXHETO JIEBOrO yria snementa 430; 212,
B cBoricTBe Name u3zMeHsiem ums Ha lblScore, B cBoiicte Font
yBeJIMUMBaeM pasmep mpudra 1o 28, B cBoucTBe Text 3anuchl-
BaeM “Ouku: ” (¢ mpoOenamMu /1Jis1 BHIBOIa OUYKOB B 9TH MPOOEITHI).

Huxe pasmeniaem yerBépryo Haamuch Label. B manemu
Properties (aJ1s1 aT0oro anemenTta) B cBoiictee Location ycraHas-
JIMBa€M KOOPAMHATHI BEPXHETO JieBoro yria snementa 430; 302,
B cBorictBe Name usMmenseM ums Ha IblTime, B cBoiictBe Font
yBeJIMYMBaeM pasmep 1pudra ao 28, B cBoiicTBe Text 3anmuchl-
BaeM “Bpemsi: ” (c mpoOenamu 17151 BBIBOAA CEKYH/I, MUHYT M Ya-



COB B 3TH MPOOEJIHI).

Huxe pasmenaem naryilo Hagmues Label. B manenm
Properties (aJ151 3TOrO 271€MEHTa) B cBOMCTBE Location ycraHas-
JIMBa€M KOOPAMHATHI BEPXHETo JIeBOro yria nementa 430; 392,
B cBorictBe Name n3meHnseM uMmd Ha IblBallPreview, B cBolicTBE
Font ysesmmuuBaem pa3mep mpudra go 28, B ceouctse Text 3a-
nucbiBaeM “Crenyonye Mstuu:”.

Huxe pazmeniaeM nepBbii rpaduiyecKUil JIEMEHT yIIpaBJie-
Hus PictureBox. B manenu Properties (1711 3TOrO 2/meMeHTa) B
cBoiicTBe Location ycraHaBIMBaeM KOOPIMHATHL BEPXHETO JIEBO-
ro yria anemenTa 453; 477, B CBOWCTBE Size yCTaHABIMBAEM pas3-
Mepbl 52; 52, B cBolictBe Name uzmensieM ums Ha picBallPrel.

[TpaBee pa3merniaem Bropou snemeHT PictureBox. B manenu
Properties (aJ1s1 aToro anemenTta) B cBoiictee Location ycraHas-
JIMBa€M KOOPAWHATHI BEPXHETO JieBOro yria snementa 510; 477,
B CBOWCTBE Size ycTaHaB/iMBaeM pasMephbl 52; 52, B CBOWCTBE
Name uzmensiem ums Ha picBallPre2.

[IpaBee paszmeniaem Tpetunt snemeHdT PictureBox. B nanenn
Properties (aJ151 3TOrO 271€MEHTa) B cBOMCTBE Location ycraHas-
JIMBaeM KOOPAWHATHI BEPXHETO JIEBOTO yrjia anemeHTa 568; 477,
B CBONCTBE Size yCTaHaBJIMBaeM pasMepbl 52; 52, B CBOICTBE
Name u3mensiem ums Ha picBallPre3.

YroObl mporpamMma meproguuecku depe3 Interval BpemeHu
JOTOJIHSJIA [10JIE UTPbl HOBBIMM Pa3HOLIBETHBIMUA MSYaMU, C Ma-
Hesim uHCTpyMeHToB Toolbox mepenocum Ha ¢dopmy (TOuHee,
HIKe (popMbl) niepBblil Taiimep Timer. B nanenu Properties (s



9TOro TaiiMepa) B cBoicTBe Name 3amuchiBaeM ums tmrl, B
cBoiictBe Enabled ocraBnsiem 3ajaHHOE IO yMOJTYAHUIO 3HAYe-
Hue False, T.K. MBI BKJIIOUUM 3TOT TaliMep B MPOrpaMme B HYXK-
HOM mecte npu nomonu crpoku (Timerl.Enabled = True). A
B cBoiicTBe Interval BMecTo 3agaHHbIX 10 yMomdanuio 100 mu-
JIMCEKYH/I 33JJa€M, HarpuMmep, 3HaueHue 150 MIIITMCEeKyH .

YroObl MocIe HavajIa Urpbl Ha popme Iesr OTCYET BpeMeH!
(Time), Ha ¢popmy nepenocum Bropou Taimep Timer. B nanenu
Properties (a1s1 aTOr0 TaiimMepa) B cBoicTBe Name 3ammchiBaemM
uMms tmr2, B cBoictBe Enabled ocraBisiem 3agaHHOe o ymor-
qauuio 3HaueHue False, a B cBoricTBe Interval 3agaém 1000 mui-
JicekyH/, (paBHble 1 cekyHe).

Eciu B urpe npuMeHsIIOTCs 3BYKOBbIE (pailsibl, TO UX Iie-
7eco00pa3HO Pa3MeCTUTh B OJHOW Mamnke ¢ MMEHEeM, Harlpu-
Mep, Sounds. [I1s1 jo00aBIeHKs B IPOSKT 3TOM MAIKU, B TIAHEIN
Solution Explorer BbInoiHsAeM MpaBblid MIETYOK IO UMEHH TTPO-
eKTa, B KOHTeKCTHOM MeHIo BbionpaeM Add, New Folder, B one
MOSIBUBIIIETOCS] 3HAYKA TANKU 3alMChIBAEM UM MANKU U HAXKU-
MaeM Kiasuiny Enter.

JlobaBnssieM B 3Ty manky 3ByKoBble ¢pailibl drumpad-
crash.wav 1 win.wav 1o CTaHJIapPTHOM CXeMe: BHIIOJIHIEM Mpa-
BBI IEJTYOK M0 UMEHU ITOW MAarlKu, B KOHTEKCTHOM MEHIO BbI-
oupaem Add, Existing Item, B manenu Add Existing Item B ok-
He “Files of type” Boibupaem “All Files”, B ieHTpaJbHOM OKHE
HAxXoIuM (HarpuMmep, B MaIKe ¢ 3arpy:xeHHsiMu U3 MHTEepHeTa
(paimamm) u ¢ Haxaron knasumen Ctrl Boiensem nmena au-



J0B 1 menkaeM KHonky Add. B manemm Solution Explorer mbl
yBUIMM 31U pailiisl (puc. 21.13). B nanenu Properties cBoiicTBa
3TUX (PailJIOB OCTABJISIEM 3a/IaHHBIMU 10 YMOJIYAHUIO.
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Puc. 21.13. IMTanens Solution Explorer. Puc. 21.14. [1anens
Properties.

Jlo6aBisieM B MpoeKT rpadpudeckue (aiiisl Mo cTaHAaApTHON
cxeme: B na”eau Solution Explorer BeINONHSAEM IpaBbId IIEN-
YOK 0 UMEHU MPOEKTa, B KOHTEKCTHOM MeHIO BhiOMpaem Add,
Existing Item (nmm Project, Add Existing Item), B nanenu Add
Existing Item B okHe “Files of type” Beioupaem “All Files”, B
HEHTPAJIbHOM OKHE HaXO[WM (HarmpuMep, B MAarkKe C 3arpyKeH-
HeIMU U3 MHTepHeTa pannamu) u ¢ Haxarod kiasuien Ctrl
BbIJIE/IsIeM MMeHa (paiioB U mEnkaem kKHonky Add. B manenu



Solution Explorer mbl yBuaum 3tu (aitisl (puc. 21.13). B nane-
1 Properties cBoicTBa 3TUX (paidIoB OCTaBJIsieM 3aJaHHBIMU TIO
ymom4anuio (puc. 21.14).

Jlns1 BBOZIa B TPOEKT HOBOM (pOpMBI (1151 TAOMIIBI C Pe3yJib-
Tatamu Urpsl) B MeHio Project Beionpaem Add Windows Form, B
naHesi Add New Item ocraBiisieM 3aJaHHBIE 10 YMOTYAHHUIO T1a-
pamerpsl 1 mEnkaeMm KHONKy Add. B orBer VS BbIBOAUT HOBYIO
opmy Form2 u nodasnser B naHenasb Solution Explorer HOBbIN
nyHKT Form2.vb. Dta ¢gopma Form?2, koropasi 10/1kHa BBIBO-
JWMTKCS TIoctie BbiOopa komaHpl [Tokazats B MeHio Ouku, Oyner
IPOEKTUPOBATHCS MPOrPAMMHO COIJIACHO MPUBEAEHHOMY Jlajiee
KOLY.

C nanemu uHcTpymeHTOB Toolbox mepeHocum Ha Qopmy
Form?2 (Tounee, Huxe ¢opMmsl) neppbiid TaiiMep Timer. B nane-
m Properties (1151 aToro taiimepa) B cBorictBe Enabled ocras-
JISIEM 33/IaHHOE M0 yMOIYaHuio 3HaueHue False, T.K. Mbl BKJIIO-
YUM 3TOT TalMep B MPOrpaMme B HY:KHOM MECTE MPU MOMOILU
crpoku (Timerl.Enabled = True). A B cBoiicTBe Interval BMecTo
3aJjaHHBIX 10 yMom4yaHuio 100 MUUTMCEKYH] 3a]aéM, HaITpUMeD,
3HavyeHue 20 MULTMCEKYH]I.

AHanornvHo nepeHocuM Ha ¢opmy Form?2 Bropo# Taitmep
Timer. B nmanenu Properties (a1 3Toro Taiimepa) B CBOMCTBE
Enabled ocraBnisiem 3aganHoe 1o ymonyanuio 3Hayenue False, a
B cBoMcTBe Interval 3anaém 40 MUJUTUCEKYH]I.

Amnanornyso g06asssieM B MpoeKT TpeThio popmy Form3, ko-
TOpasi OyJeT BHIBOAUTLCS MOCJIe BbIOOpa KomaH bl CripaBKa B Me-



Hio [Tomomp. Ha dopme Form3 pasmernaem kakoi-imoo 3me-
MEHT yrpaBJieHus1, Harpumep, TextBox, B KOTOpbIi 3anKceiBaeM
CMpPaBOYHYIO MH(OPMAIINIO, HAIPUMED, MPABUJIA UTPHI TT0 OMH-
CaHHOUM paHee METOMKe.

AHanornyHo A00aBIsIeTCS] W MPOEKTHPYETCS Clienytomas
opma, KoTOpast IOTKHA BHIBOAMTHCS TIOCIE BHIOOpPA KOMaH/IbI
“O nporpamme” B MeH10 [Tomoriip.

CBoiicTBa BcexX 3JIEMEHTOB YIIPABJIEHUsI MOXKHO CTaHJAPTHO
U3MEHSTh, KaK OMKUCAHO paHee.

21.4. Ko nporpamMmmabl

OtkpbiBaem ¢ann Forml.vb (mampumep, tak: File, Open,
File) u BBepXy 3amuchiBaeM AUPEKTUBY ISl TOJKJIIOYEHHS Tpe-
OyeMOro IpoCTpaHCTBAa UMEH:

Imports System.IO '[Insa knacca StreamWriter.

HamomHuM, 4TO 3Ty CTPOKY MOXHO U HE 3aKChIBaTh, HO TO-
I1a HaM NPUIETCA Tepe]] KaXbIM KJIACCOM 3aIUChIBATh 3TO MPO-
CTPaHCTBO UMEH.

Teneps B kiacce Form1 Harero npoekra 3anmcbiBaeM clie1y-
IOLI1E IEPEMEHHbBIE U METO/IBI.

JInctunr 21.1. IlepemeHHble ¥ METOADI.

Const intBaseX As Integer = 10

Const intBaseY As Integer = 120

Dim Rand As New Random



Pokkeck

Dim playerName As String

Dim playerScore As Double

Dim playerTime As Integer

Dim DDScore As New DPaint

Dim DDTime As New DPaint

Taksksk

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

For 1=0 To 80

Dim MP As New MotionPic(New Size(36, 36), _
New Point(intX, intY))



MP SizeMode = PictureBoxSizeMode.StretchImage
intX +=45

If i+ 1)Mod9 =0 Then

intY += 45

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, IblScore.Height / 2)
DDTime.width = 1blTime.Height / 2 — 6

DDTime.thick = DDTime.width / 4

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

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

Fori=0To2

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)
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(i + 9)
FindSol(i — 1)
Case 6
FindSol(i —9)
FindSol(i — 1)
FindSol(i + 9)
Case 7
FindSol(i — 1)
FindSol(i — 9)
FindSol(i + 1)
Case 8



FindSol(i —9)

FindSol(i + 1)

FindSol(i + 9)

Case Else

FindSol(i —9)

FindSol(i + 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

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(1).MPState <> BallState. NO_BALL Then

1+=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 1 As Integer

Dim pos As Integer

Dim ind As Integer

Fori=0 To 80

If MPBoxes(1).MPState = BallState. NO_BALL Or _

MPBoxes(i).MPState = BallState. DESTROYING_BALL
Then

ArrL.Add(1)

End If

Next

For i =0 To If(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 =1
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

If i>=(pos\9) *9 + 5 Then

Return count

End If

startpos =1+ 1

endpos =1+ 1

End If

1+=1

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).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 1 As Integer = pos Mod 9
Dim count As Integer

Dim startpos As Integer = 1
Dim endpos As Integer =1

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 1 >= (pos Mod 9) + 36 Then
Return count

End If



startpos =1+ 9

endpos =i+ 9

End If

1+=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 _

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 1 As Integer = pos Mod 10
1=1If(i =8, 18, lIf(i=7, 27, lIfi = 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 1< 9 Then

temp=9—i

Else

temp=9-(1\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 =i+ 10

End If

1+=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()

Next

Return count

End If

End Function

Private Function CheckRL(ByVal pos As Integer) As Integer

If pos=0O0rpos=10rpos=20rpos=30rpos=9 _

Or pos=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 1 As Integer = pos Mod 8

If i=0 Then

i=8

Elself i < 4 Then

i=1+1)*8+1

Elself pos \ 8 >= 5 Then

1=45

End If

Dim count As Integer

Dim startpos As Integer =i

Dim endpos As Integer =i

Dim tempi As Integer =1 + 1

Dim temp As Integer

If i <9 Then

temp=1+1

Else

temp=9-(i\8)

End If

While 1 < 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 1 >=pos + 32 Then

Return count

End If

startpos =1+ 8

endpos =1+ 8

End If

1+=38

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 1 As Double = DDScore.number To n Step 10
DDScore.number =1

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

'intFlag = MPBoxes.IndexOf (MPBoxes, sender)
'NicnipaBiisieM nmpeaynpex/IeHue:

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)
'NcnipaBiisieM nmpeaynpex/IeHue:

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(tMPBoxes(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 Form?2
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

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 nuHusiMu kpacHoro (Red) upera:
Dim pl As New Pen(Color.Red)



Dim p2 As New Pen(Color.Black)

For i As Integer =0 To 9

g.DrawLine(pl, intBaseX + 45 * 1 -4, intBaseY -5, _
intBaseX + 45 * 1 -4, intBaseY + 45 *9 -5)
g.DrawLine(p2, intBaseX + 45 * i — 3, intBaseY — 4, _
intBaseX + 45 * 11— 3, intBaseY + 45 * 9 - 4)
g.DrawLine(p1, intBaseX — 4, intBaseY + 45 *1-35, _
intBaseX + 45 * 9 — 4, intBaseY + 45 *1-15)
g.DrawLine(p2, intBaseX — 3, intBaseY + 45 *1—4, _
intBaseX + 45 * 9 — 3, intBaseY + 45 *1-4)

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 tmrl_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

'CYETUHK CeKyH]l, KOTOPbII OOHYJIsIEM B HauaJie KaXJI0M UTPhI
'B Mmetone NewGame:

Dim secondCounter As Integer

'‘Bpems, yepe3 KOTopoe 3By4YHUT MEJIOANS
'BO3MOKHOI'O OKOHYAHU I UTPHI:

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

IbITime.Refresh()

'CU€TUMK CEeKYH]I:

secondCounter = secondCounter + 1

'‘Menonyst OKOHYaHUS UTPhI:

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

End Sub

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

Dim 1 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 i As Integer =0 To 2

s += ThreeBI(1).ToString + ";" + ThreeBP(1). ToString
If 1 <2 Then

s+=""
End If



Next

s += strNewLine

For 1 As Integer = 0 To 80

s += MPBoxes(i1). 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

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 = ClInt(strRead(2))

ReDim strBigArr(2)

ReDim strSmallArr(1)

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

For i As Integer =0 To 2

strSmallArr = strBigArr(1).Split(";")

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

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

Next

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

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

For i As Integer = 0 To 80

strSmallArr = strBigArr(1).Split(";")

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

End If

Next

End Sub



B mento Urpa aBax bl menkaem no komanjae Hosas (i1s ane-
MeHTa ynpasienuss MenuStrip). [osBisiercss ma6non merona,
KOTOPBIM MOCJIE 3alMCH HAIllero KoAa MPUHUMAET CJIEAYIOIIUI

BUI.

JIncrunr 21.2. Metoa-o0paboTuuK BHIOOPAa KOMAH/IBL.

Private Sub NewGameToolStripMenultem_Click( _

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

Handles NewGameToolStripMenultem.Click

'O0HY/sIeM CUETUHK CEKYHI:

secondCounter = 0

'Menonusi HaYana Urpsl:

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

Dim plName As String = Nothing

While Trim(plName) = ""

As

plName = InputBox("3anummure, noxainyiicra, Bamie ums "

+
"(oCTaBaATH NOJIE MYCTHIM Heb3s):", "iMs urpoka")
End While
InitBoard(plName, 0, 0)

RandomThreeBalls()

GiveThreeBalls()

flagMadeNew = 1
SaveToolStripMenultem.Enabled = True

End Sub



B mento Urpa nBax bl menkaem 1o komanjae CoxpaHuTh (1151
sneMeHTa yrpasieruss MenuStrip). [osiBisiercst mabaoH meto-
J1a, KOTOPBIA TIOC/Ie 3aMKCU HAIlero KoAa MPUHUMAET CIeAylo-
1N BUI.

JIncrunr 21.3. Metoa-o0paboTuuK BHIOOPAa KOMAH/IBL.

Private Sub SaveToolStripMenultem_Click( _

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

Handles SaveToolStripMenultem.Click

SaveGame()

End Sub

B mento Urpa aBax /bl m€aKkaeM 1o KoMaHae 3arpy3uthb (s
aneMeHTa ynpasieHus MenuStrip). [osiBisiercst mabnoH mero-
J1a, KOTOPBIA TOC/IE 3alKCH HAIllero KoAa MPUHUMAET CIeAylo-
W BUJ,

JIuctunr 21.4. MeTon-o0padoTurK BEIOOpa 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 menio Urpa aBax sl ménkaem no komanae Boixon (114 sme-
MeHTa ynpasienuss MenuStrip). [osiBisiercs ma6noH merona,
KOTOPBIM TIOCJIE 3alMCH HAIEro KOAA MPUHUMAET CJIeLyIoInn
BUJ.

JIucrunr 21.5. MeTtoa-o0paboTunK BHIOOPAa KOMAH/IBL.

Private Sub ExitToolStripMenultem_Click( _

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

Handles ExitToolStripMenultem.Click

Me.Close()

End Sub

B meno Ouku gBaxapl menkaem 1o komasjae Ilokazate (s
sneMeHTa yrpasieruss MenuStrip). [osiBisiercst mabaoH meto-
J1a, KOTOPBIA TIOC/Ie 3aMKCH HAIlero KoAa MPUHUMAET CIeAylo-
1N BUI.

JIncrunr 21.6. Meton-o0paboTuuK BHIOOPAa KOMAH/IBL.

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 menwo Oukwm nBaxnapl MENKaeM o komanne “Paccuaurtars



cpeanue” (i anemenTa yrpasieHuss MenuStrip). IosiBnsiercs
mabJI0H MeTo/a, KOTOPBIN TOCTIe 3allMCH HaIlero Koja MpuHH-
MAaeT CJIEAYIOLIUU BU/L.

JIuctunr 21.7. MeTon-o0padoTumK Ie4Ka 1Mo 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("Ouku : " + DDScore.number.ToString +

"" + "(oukoB)" + strnewL. _

+ "Bpewms : " + DDTime.number.ToString +

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

"(oukoB/cek)", "CpeaHee 3HAUEHUE OYKOB B CEKYHAY ', _

MessageBoxButtons.OK, MessageBoxIcon.None)

End Sub

B mento [Tomorne aax ap! menkaem rno komase “O nporpam-
me” (7151 neMenTa yripaeienust MenuStrip). [Nosisisiercs ma6-
JIOH METO/Ia, KOTOPBIM TOCJIe 3alMCH HaIero Koaa MpUHUMAeT
CJIEAYIOIIUNA BU/I.

JIncrunr 21.8. Metoa-o0paboTunK BHIOOPAa KOMAH/IBL.

Private Sub AboutToolStripMenultem_Click( _

"nmn

+ "(cex)" + _



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

Handles AboutToolStripMenultem.Click

Dim frm As New Form3

frm.Show()

End Sub

Cxema 3anucu 1 BbIBOJA CIPABOYHONM MH(OPMALMM, HAIIPU-
Mep, ¢ IPaBUJIaMU UTPBI MOCTe BhIOOpa komaH bl CripaBka (s
9MieMeHTa yrpaiieHus MenuStrip) v mocje BHOOpa Jpyrux Ko-
MaH/1 yke MPUBOAMNIIACH B HAIIMX MPEIBIAYIIHX padoTax.

Mbl 3aKOHUWJIM HaNMCaHWE MPOrpaMMbl B IJIaBHBIN KJlacc
Form1 (s popmel Form1 ¢ nonb3oBaTenbckum uHTEpPEcom
WTPbI).

Tenepp B HaIl MpoeKT J0OaBIsIeM HOBbIE (hailyibl (TSI TIPO-
IPaMMUPOBAHKS COOTBETCTBYIOIINX UI'POBBIX JielcTBU). [loba-
BUTh B MPOEKT (paiyi MOKHO IO JBYM BapHaHTaM.

[To nepBomy BapuaHTy, 100aBJIsieM B MPOEKT HYKHbINA (hailsl
no oObHON cxeme: B maHenu Solution Explorer BemonHsiem
NPaBbIi IIETYOK M0 UMEHU MPOEKTa, B KOHTEKCTHOM MEHIO Bbl-
oupaem Add, Existing Item, B manenu Add Existing Item B okHe
“Files of type” Boibupaem “All Files”, B ileHTpaJIbHOM OKHE Ha-
XOIUM (Harpumep, B Marke KOMIbIoTepa (hamil, CKONMPOBaHHbINA
u3 HTepHeTa), BblIeIsieM uMs 3TOTro (haiiia U IENKAeM KHOIKY
Add (mnm 1Bk ApI MIENKAEM IO UMEHU 3TOoro (aiia).

[o BTOpOMYy BapuaHTy, B maHesnu Solution Explorer BbimonHs-
€M IpaBblil HIETYOK MO0 UMEHHU MPOEKTa U B KOHTEKCTHOM MEHIO



BeiOMpaemM Add, New Item, B manesm Add New Item Boigensem
ma6oH Code File, B okne Name 3anuceiBaem umst DPaint.vb u
niénkaeMm kHonky Add. B ipoekT (1 B maHess Solution Explorer)
no6apisieTcs: ITOT (paiil, OTKPbIBAETCS MYCTOE OKHO pPeIaKTH-
POBaHMSI KO/, B KOTOPOE 3aIKChIBAEM KOJI CO CIIETYIONIETO JIH-
CTHHTA.

JIuctunr 21.9. HoBwiii daii.

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

'[171s1 GonbInelt YETKOCTH 3a1aEM KPACHBIN IIBET IIUQP TSI 0U-
KOB

' 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

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 1

Case 1

c=Xx

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
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

c =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=Xx

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 7

ReDim poly(5)

c=X

h=y

poly(0).X =c

poly(0).Y =h

poly(1).X = c + _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 ledl 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, led5)

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

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 1 As Integer = 0 To _number.Length — 1
tempnum = _number.Substring(i, 1)
showANum(g, CInt(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, 12, _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 = [If (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

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

Ilo BTopoMy BapuaHty, B naHesu Solution Explorer Bbimos-
HSIEM MPaBbIN MIEIYOK 10 UMEHU MTPOEKTa U B KOHTEKCTHOM Me-
HI0 BeiOMpaeM Add, New Item, B manemu Add New Item BbHI-
nenseM madiaoH Code File, B okHe Name 3amuchiBaeM UM
mModule.vb u menkaem kHonky Add. B mpoekt (1 B naHenb
Solution Explorer) no6asnsiercst 3T0T (paiii, OTKpbIBaeTCs ITy-
CTOE€ OKHO PEIaKTUPOBAHUSI KOJIA, B KOTOPOE 3alMChIBaeM KOJI CO
CJIEIYIONIETO JIUCTUHTA.



JInctunr 21.10. Hosbiii gaitn.

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" }
'McnpasisieM ommoOKy:

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

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

Ilo BTrOpOoMy BapuaHTy, B naHenu Solution Explorer Bbiros-
HsIEM IIPaBbIM LIETYOK 110 UMEHU IPOEKTA U B KOHTEKCTHOM Me-
HI0 BeiOMpaeM Add, New Item, B manemu Add New Item BbHI-
nensiem mabnon Code File, B okHe Name 3ammcbiBaeM MMst
MotionPic.vb u menkaem kHonky Add. B mpoekrt (1 B naHesb
Solution Explorer) no6asnsiercst 3T0T (paiii, OTKpbIBaeTCs ITy-
CTOE OKHO pEe/IaKTUPOBAHUS KOZA, B KOTOPOE 3aITUChIBAEM KOJI CO
CJIEIyIOLLETO JIMCTUHTA.



JInuctunr 21.11. Hosblii aitn.

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 eLocation As
Point)

Me.Size = eSize

Me.Location = eLL.ocation

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

End Get

End Property

Public ReadOnly Property MPIndex() As Integer
Get

Return piclndex

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

Zoomln()



End Sub

Private Sub ZoomIn()

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()

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

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

IMTocne »mux godaenenmii  (DPaint.vb, mModule.vb,
MotionPic.vb, open.ico, save.ico) B manenu Solution Explorer
JOJDKHBI OBITh (paiisibl, IIOKa3aHHbIE BhIIIe. [[Bak/Ibl MIENTKAs 1O
uMeHu aiinia, 1o00# (ailyl MOXXHO OTKPBITh, U3YYUTh U Pelak-
TUPOBATb.

Teneps B HaIll IPOEKT J100aBIIsIEM MEPEMEHHbIE U METOIB,
cBsA3aHHbIE ¢ popmon Form?2 1y1a BeIBOJA pe3y/IbTaTOB UTPHI.



OtkpeiBaeMm aitn Form2.vb (Hanpumep, Ttak: File, Open,
File) u BBepxy 3anuchiBaeM AUPEKTUBBI 1JIsI IOIKIIOUEHUS TPe-
OyeMBbIX MPOCTPAHCTB UMEH:

Imports System.Drawing.Drawing2D

Imports System.Drawing. Text

Imports System.IO

Teneps B ki1acce Form?2 Haiiiero npoekTa 3anicbiBaeM cliey-
IOLI[1E TTIEPEMEHHBIE U METOMBI.

JInuctunr 21.12. [lepemeHHbIE U METOIBI.

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.BackgroundIlmage = 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

P2.Y +=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)



PI1.X+=1

P2.X +=1
g.DrawLine(tpenl, P1, P2)
P1.X +=colW1

P2.X +=colW1
g.DrawLine(tpen2, P1, P2)
P1.X +=1

P2.X +=1
g.DrawLine(tpenl, P1, P2)
P1.X +=colW2 -3

P2.X +=colW2 -3
g.DrawLine(tpenl, P1, P2)
PI1.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 i 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 i As Integer =0 To 9

If CDbl(AddedPlayer.PlayerScore) >= _

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.BackgroundImage = Image.FromFile("GameOver.gif")

Application.DoEvents()

Threading. Thread.Sleep(2000)

End Sub

Huxe dpopmbl Form2 aBax /bl mEIKaeM Mo 3HAYKYy MEPBOTo
taiimepa Timer. [losiBnsieTcs mabiaoH MeTosa, KOTOPBIA TOCTe

n.n

N



3aIMCHy HaIlIero Kojia MPUHUMAET CIIETyIONIUi BU]L.
JIncrunr 21.13. Meton-o6padoTunk coosrtust 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, brTitle, startPoint)
ptf GradientStart = New PointF(0, intCurrentGradientShift)
ptfGradientEnd = New PointF(intCurrentGradientRow, 0)
IbrTitle = New LinearGradientBrush(ptf GradientEnd, _
ptfGradientStart, Color.MediumSlateBlue, _
Color.GhostWhite)
gr.DrawString(strText, fnt, IbrTitle, startPoint.X — 2, _
startPoint.Y + 2)



intCurrentGradientShift += intGradiantStep

If intCurrentGradientShift = 400 Then

intGradiantStep = -5

Elself intCurrentGradientShift = -400 Then

intGradiantStep = 5

End If

End Sub

Huxe dpopmbl Form?2 nBax /bl m€nkaeM Mo 3HaYKy BTOPOIO
taiimepa Timer. [losBiseTcs madbaoH MeToa, KOTOPBIA TOCIe
3aIMCH HAIIETO KOAA MPUHUMAET CJIeIYIOIINI BUI.

JIncTunr 21.14. Meton-o6padotunk coositust 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 HeoOXomuMOCTH, METOMKA HOOABIEHUS B MPOEKT
3BYKOBOIo curHasia Beep (no-pyccku: bum) onucana pasee.

21.5. 3amyck urpsl

CTpouMm u 3arycKaeM MporpaMMmy Ha BBITIOIHEHHE OOBIYHBIM
oOpazom:

Build, Build Selection; Debug, Start Without Debugging.

B otBeT Visual Studio BRHIBOOUT NOKa3aHHYIO Bhillie popMy, Ha
KOTOPOH B OTJEJIbHBIX KBaApaTax CETKH, Harpumep, 9 x 9 cHava-
JIa TIPOM3BOJIBHBIM 00pa3oM (TP TIOMOIIM TeHepaTopa CiryJai-
HBIX YMCeN — I.C.4. Kj1acca Random) UCKyCCTBEHHBIN MHTEIJIEKT



BBIBOAUT OMPEJEIEHHOE KOJIUYECTBO, B JaHHOW Urpe 3, pa3Ho-
I[BETHBIX OOBEKTA, HAITPUMED, 3 OONBIIUX MsT4a, KOTOPhIE UTPOK
MOJET MEepPEMEIATh P MOMOIIY MBIIIU, U 3 MaJeHbKUX pa3-
HOLIBETHBIX Ms14a, KOTOpbIE pa3MelaeT UCKYCCTBEHHbI UHTEI-
JIEKT, 9TOOBI TOMEIIaTh UTPOKY MOCTPOUTH MPSIMYIO JIMHUIO U3
Mstuell (Tak Kak B KJIETKY C MQJICHbKUM MSIYOM OOJIBIIION M
yiKe HeJb3s1 Pa3MECTUTD ).

WUrpok nepuognyeck MENKAET MO BHIOPAHHOMY UM MsIUY
U 10 KJETKe, B KOTOPYI0 Ms4 Mepemelaercs. A HCKYCCTBEH-
HBIJ UHTEJUIEKT MEPUOJNYECKH pa3MellaeT B IMyCTYIOIIUE KJIeT-
KM CJie[Tytonue 3 OOJbIIMX MS4a IPOM3BOJIbHBIX I[BETOB.

Kax To/bKO UrpoK coOepET rOpU30HTANIBHYIO, BEPTUKAIBHYIO
WIN IMaroHAJIbHYIO MPSAMYIO JIMHUIO U3 5 1 OoJiee Mstueit oau-
HAKOBOI'O LIBE€Ta, UT'POKY HAYMCIATCA Oukd (o 100 oukoB 3a
KaX/IbIll COOpaHHBIN B JIMHUIO MSTY), & JIMHUS U3 COOPAHHBIX MsI-
Jeil hcue3aeT, OCBOOOKIast KJIETKH /17151 HOBbIX Mstueid. [1o Takoii
CXEMe UI'POK MUI'PAET COMIACHO MPUBEAEHHBIM BhIIIIE ITPaBUIIAM.

[Mo mMeTomuke HAHHOW TJIaBbl MOXHO pa3padaThIBATh CaMbie
Pa3HOOOpa3HbIe WI'Pbl C UCIIOIBb30BAaHMEM MCKYCCTBEHHOTO WH-
TeJUIEKTa Mo cOOpKe JIMHUI OHOTO 1IBETA U3 Pa3HOIBETHOM Ma-
JIMTPBI Pa3HOOOPA3HBIX (PUTYP.



Yacts X. MeTogoaorus
nporpaMmMHupoOBaHUSI
HCKYCCTBEHHOI'0 HHTEJLJIEKTA
B POJIEBBIX CIO;KETHbIX Hrpax



I'naBa 22. MeToauka
NPOrpaMMMPOBaHMUS MCKYCCTBEHHOI0
HHTEJLIEKTA B CIO’KETHBIX
Arpax HA MIpUMepe CIOKETa O
nelepHbIX Jaax Agame u Ese



22.1. O0mue cBeaeHus

OnuiieM METOIMKY NPOEKTUPOBAHUS U MTPOrPaMMUPOBAHUS
TUIIMYHOM U pacripocTpaHEHHOM poseBou (Role-playing game —
RPG) croxkeTHOii UTpbl U UCTIOIb30BAHUEM UCKYCCTBEHHOT'O MH-
TEJUIEKTa, KOrJla UTPOK B POJIM MEHIEPHOro YesioBeka Ajgama co-
Oupaet Ha 3eMJie ropsime dakensl A1 EBbl (4TOOBI corpeTh eé
B [IE1Iepe).

HanHyio urpy Mel OygeMm paspalarbiBaTh, Clieflysl IMpOEK-
Ty B 3aapxuBupoBaHHOM Bujae CaveManHank.zip (Ilemepnbiii
yejqoBeK X3HK) aBtopa Ivo Salmre or 27.6.2002 c caiita
gotdotnet.com s ycrapeiien Bepcur Visual Studio, mpuyém,
115 KapMaHHoro komnbiotepa (KIIK), Ho ¢ Haimmmu ycoBepiieH-
CTBOBaHUSIMM 17151 cOBpeMeHHOH Bepcuu Visual Studio, mpuyém
JUIs1 HACTOJILHOT'O KOMITBIOTEPA WJIM TIJIAHIIETa.

B manemu Solution Explorer (Harero 6yymiero mpoekTa) uin
B MalkKe ¢ UMEHEM MPOEeKTa JABAX[bI IIETKAeM M0 UMEHHU Tpa-
(pnueckoro ¢aina Hank_FacingForward1.bmp (3arpyxeHHoro,
HarpuMep, u3 IHTepHeTa) 1Uisi 1300pakeHUsI TIEIIEPHOTO MYX-
YMHBI C UMeHeM X3HK (y Hac OH OyJieT 3Bathcs, Kak Afgam). [To-
sIBJIsIeTCs] COOCTBEHHBIH rpadmyeckuil penaktop Visual Studio ¢
n300pakeHUEeM 3TOr0 MYKUUHBI, TIPUIEM UHCTPYMEHTAMU STOTO
peaakTopa MOXHO peJaKTUPOBaTh 3TO n300paxeHue (puc. 22.1)
NPUMEHUTENIBHO K HAIIUM 3aJa4yaM.



AHanornyHo B maHenu Solution Explorer nBaxpl mienka-
em 1o umeHu rpacpuyeckoro ¢aiina Jane_FacingForwardla.bmp
TSI N300paKeHUsI TEIEePHON JKeHIMHBI ¢ uMeHeM J[xeiiH (y
Hac oHa Oyzet 3Barbcs, Kak EBa). [losiBnsiercst penaktop Visual
Studio ¢ n306pakeHrem 3ToM KeHIMHBI (puc. 22.2). AHanorny-
HO MOXXHO OTKPBITh U PEIaKTUPOBATh OCTaJIbHBIE Tpadrueckue
(painibl mpoexTa.

# HankTheCaveMan - Microsoft Visual Studio HEE
File Edit View Project Build Debug Data Tools Test Image Window Community Help
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Puc. 22.1. Ilemepnsiii myxunHa Agam. Puc. 22.2. Tlemep-
Had keHIMHa EBa.

Kak yxe u paHee ObLJIO paccKa3zaHoO, M B 9TO METOIUYECKON
Urpe ToJjie Urpbl COCTOMT U3 HECKONbKUX COEB (layers) nuzobpa-
JKEHU.

HwxHuii cioit — 310 hoHOBOE M300paxeHue (hoHOBast Kap-
TuHKa). OHO pUCyeTcs TOJIBKO OIMH pa3 B Hauajle BBIIOJIHEHUS
POrpamMMBbl.

Ha cpennem crioe HaxonsTcs CTaTUIecKue N300pakeHus, KO-
TOpBIE HE NIEPEMEINAIOTCS (B IAaHHOM UI'PE — 3TO HACTUJIBI U JIECT-



Hullbl). OHM HE JOJDKHBI PUCOBATbCS KaKABIA pa3 OT Kajpa K
KaJIpy, KOrjia n300pakeHne OOHOBIISIETCS; OHA U3MEHSIIOT COCTO-
STHME TOJIBKO MpU Tepexoyie OT ofHoro ypoBHs (level) urpsl k
JIpyroMy.

B rnaBHOM (TIepeiHEM) ClIoe HaXOATCS TMHAMHYECKHE N300-
paxeHusl, KOTOpble U3MEHSIOTCA OT KaJipa K KaJpy U 3a CUET ITO-
o nepeMenaTcs Ha 3kpane. OHU I0JIKHBI PUCOBATHCS KaK bl
pas, Korjaa OOHOBJISIIOTCS aHUMUPOBAHHbIE N300pakeHUsI.

Jlpyrvie TOsSICHEHUSI 9TOW UTI'Phl MOKHO HAWTH (ecM HeoOXO-
JIMMO) B KHUTax ¢ canta ZharkovPress.ru.



22.2. IIpaBuJja urpsbl

1. Ilocne 3arrycka Urphl Ha 9KpaHe NoABJIAETCA (popMa € MOJb-
30BaTeJIbCKUM MHTepdericoM Urpsl (puc. 22.3).



# Cobepu cdakenbl ANA EBbl Mimips

Hoeasa wrpa [Momowb |

Puc. 22.3. Hauano urpsl.
CneBa B BepXHEH 4acTy 9KpaHa Mbl BUJUM UHAUKATOP SHEpP-
ruu Azama, KoTopasi YMEHBIIIAETCsl IO Mepe TeYeHUs1 BpEeMEHH.



IIpaBee Haxoparca Hagnuch “Ouku: 0” u bonyc B BHUIE Ha-
YaJIbHOTO BPEMEHHU, KOTOPOE CTPEMUTENILHO YMEHBIIAETCS.

Huxe pacnionoxkeH pucyHOK, Ha KotopoM EBa Kpuuut Ajamy:
“Bring me fire!!!” (IlpuHecu MHE OroHb).

JleBee HaxoouTCsl PUCYHOK AflaMa ¢ 03a00UEHHBIM BUJIOM.

Huke Mbl BUTUM yKa3aHKE UTPOKY, YIIPABJISIONIEMY H300pa-
xenueMm Anama: “Cobepute akenst u npuHecute Epe”.

Vhpasnenve AlamMoM COCTOMT B TOM, YTOOBI HIENKATh MO
9KpaHy yKa3aTeJeM MBbIIIM B TOM MeCTe dKpaHa, Ky/aa JOJKEH
unta Aznam, 9toObl B3ATh (paken. Ilocie kaxmoro mendka mo-
SIBJISIETCSl TIyHKTUPHAs JIMHMSA, TOKasblBaoolas, Kyga MOUJET
Anam.

YrtoObl Aj1amM TIOATIPHITHY/ OT MAJIAIIIUX BATYHOB (KOTOPbIS
W3BEPraloT BYJIKaHbI, YIIPABJISEMbIE UCKYCCTBEHHBIM MHTEJLJICK-
TOM) WJIM OT IPOJIETAIOIIEd OTPOMHOM NTUIIBI MOXU JTUHO3AB-
POB (KOTOpbIE BUIIHBI HAa IMpPEIbIAYIIEM PUCYHKE), CJAEIyeT Ha-
KaTh KJIABMIIY ITpooea.

OuKM 3aCUUTHIBAIOTCS 32 KaX/IBII COOPaHHBIN (hakes JaHHO-
O YPOBHSI, 32 OCTaBIlleecst BpeMs OOHYCa 1 3a SHEPTUI0 UTPOKa,
OCTAaBIIYIOCSI B KOHIIE Ka)XJOI'0 YPOBHS.

Anam motepsieT HEPryio, eCii OH Oy/IeT Mopax€éH BaJlyHOM
WM nTied. Anam OylieT MoJACKaKUBaTh, YTOOBI He OBITh TIOpa-
KEHHBIM STUMHU O0BEKTaMU. AJJaM TaKXke MOTepsieT SHEPruio, eC-
JIM OH yNAJET ¢ OOJBIION BBICOTHI.

3BYUYMUT MeJOIMsl Hauyasla Urpsl.

2. Yepes HECKOJBKO CEeKYH I IOsICHSTIoNIas Haamuch “Cobepu-



Te dakesbl M npuHecuTe EBe” mcue3aer (UYTOOBI HE 3aCIOHATH
UTPOBOE TOJIE).

3. Illénkaem yka3zareseM MBIIIM B TOM MecTe (pOpMBI, Kyaa
JoJDkeH uITh Aniam, utoObl B3sTh (pake. [Tocne kaxaoro memy-
Ka MOSIBJISIETCS] MyHKTUPHAS! JIMHUS, TIOKa3bIBAIOIIAs, KYy/1a MOM-
€T AgaMm.

Hanpumep, ménkaem no neppomy pakesny, KOTOPbIA pacIio-
JIOKEH 0 TOPU3OHTAJHM cripaBa oT Anama. Ha 3Tom nyTu Hert Ha-
CTUJIOB, MO3TOMY Aziam 6e3 roMex Oeper ITOT (pakes, U UTPOKY
Hauucisores 200 oukoB (puc. 22.4)



H Cobepu cdakenkl ANA EBbl Mimips

Hoeasa wrpa [Momowb |

Puc. 22.4. Urpoky Hauuciaeno 200 04koB.
4. K npyrum ¢pakenam nogoiTy He Tak MPOCTO, TaK KakK Me-
maT HacTHiIbL. VI Anam MoxeT poiTu K hakeaaM TOJbKO 4e-



pe3 MPOMEXKYTKU B HACTHJIAX U IO JIECTHUIIAM.
ITlenkaeM yka3zaresaeM MBI B IPOMEXYTKAX MEXKAY HACTU-
JIaMU U TI0 JIECTHULIAM, YKa3biBasi Ajilamy MyTb K hakesiam.
Mpi B3sum emi€ ogud aken u nonyywid S00 o4koB (puc.
22.5).



H Cobepu cdakenkl ANA EBbl Mimips

Hoeasa wrpa [Momowb |

Puc. 22.5. Urpoky Hauuciaeno 500 04koB.
5. HarmomuanM, 4to, 4T00BI AZ1aM MOATIPHITHYI OT MAaAAIOIINX
BAJIYHOB (KOTOpBIE M3BEPraloT BYJIKAHBI) WK OT MpOJETAIONIen



OTrPOMHOM MTHULIBI ATIOXU TUHO3ABPOB, CIIEAYET HAXKATh KJIABUIILY
npobdena.

MBblI He ycriei HaxxaThb KJIaBHIITy Tpooesia, Aiam He OIpHIT-
HYJI 1 ObUT COMT BaJIyHOM. DHeprusi y Ajama 3aKOHYMIach (Ha
WH/IUKaToOpe BBEPXY), U UTpa TOKE 3aKOHUMIACh (puc. 22.6).

3BYUYUT MEJNOIMS OKOHYAHUS UTPBL.

6. Il;1s1 Hayaa HOBOM UIphI clieyeT HaxkaTb KHOIKY “HoBas
urpa’”.

7. Ecnmu HaMm HyXHa cIipaBKa O MPaBWJIAX WIPbI, TO IIETKA-
eM KHonKy [Tomore. [TociienoBatesibHO NOSIBISIOTCS HECKOJIBKO
O6ubMMoTeuHbIx naHesen MsgBox ¢ 3anvcaHHBIMM HAMU B TIPO-
rpammy Tekcramu (puc. 22.7 — 22.9).

8. Eciu B urpe y4acTByeT HECKOJIBKO YeJIOBEK, TO oOeuTe-
JIeM CUMTAeTCs TOT, KTO Habpas Oosblliee KOMMIECTBO OYKOB.

Ha ocHOBaHMY 3THX TPaBUIJI MOXKHO C(POPMYJIMPOBATh IpyTrue
IIpaBUJIa UTPhl C UCIIOJIb30BAHUEM MCKYCCTBEHHOTO UHTEJLIEKTA,
 JII0ObIe TTpaBUJjIa BBECTU B TIOKA3aHHbBIE CIIPABOYHbIE TTAHEIH.

U, ecrecTBeHHO, B KadyecTBe TpaMUecKuX H300paKeHU
0OBEKTOB M 3BYKOBBIX (DailJIOB UTPBHI MOKHO UCTIONIBL30BaTh (paii-
JIbl PA3JIMYHBIX (POPMATOB (C BHECEHUEM COOTBETCTBYIOIIMX W3-
MEHEHU! B MIPUBEEHHYIO AaJiee POTrPaAMMY).



¥ CobGepu cakenbl ANnA EBbl =

Hoeasa wrpa [Momowb |

Puc. 22.6. Urpa 3akoHueHa.



HankTheCaveMan

Tpaeuna urphl: CobepiTe Boe hakenbl W MpUHECHTE Mx EEe, OLKA 3aCUATEESIOTCA 38 KaX b haken AaHHOTO YPOEHS, 38 OCTaBLIEECH
EPEMS BOHYCA W 38 SHEPMAIO MMPOKA, OCTABELLIVIOCH B KOHLIE KAXAOTD YPOBHA

Puc. 22.7. [lepBas yactb ClIpaBKH.

HankTheCaveMan

Anan MoTepAeT SHEPrA0, ecrii oH By1eT NopaxeH BanyHOM LA MTVLel. Anam ByaeT NoAcKakBaTh, YTobbl He BbiTh NopaseHHRIM
STIMA OBBEKTAMA, AJEM TAOKE MOTEPART SHEPTAG, &M OH YMAAeT ¢ BOMbLLONA BhicoTl

Puc. 22.8. Bropas yacts cripaBki.

HankTheCaveMan

YrpaeneHe AlaMoM COCTOMT B TOM, UTODbI LLEKATE MO SKkpaHy, Mocne KaKAoro LeNUka MOABNASTCH MyHKTHPHAR JIHNA,
NoKASLEAOLLAR, KyAa NoMAST Anan, “YTobbl AaM NOAMPEITHYA OT BAMYHA W MTIALb, CAEAYET HEKATE KNABMLY Mpobena.

Puc. 22.9. Tpetbsi yacTb CripaBKH.



22.3. Co31aHne NMpoeKTa

Co3paém mpoekT 1o oOblyHOM cxeme: B VS B maHenn New
Project B okHe Project types BbiOmpaem Tum mpoekrta Visual
Basic, Windows, B okHe Templates Boiiensiem madnon Windows
Forms Application, B okHe Name 3amuceiBaeM UMsl MPOEKTa
HankTheCaveMan u ménkaem OK.

Tak Kak, B OT/IMYME OT YKA3aHHOIO BBIILIE OpPUTMHAJIA, B Ha-
1IEM MPOEKTE MpH 3arpy3ke rpapuieckux pamioB UMs IPOEK-
Ta OyJeT onpeiensThCs B IporpaMMe, To ceituac B okHe Name
MOXHO 3amucarh Jodoe uMs. Co3maércs MpoeKT, MOSBISAETCS
(popma Form1 B pexume npoexktupoBanus (puc. 22.10). Ocras-
JISieM TI0 YMOJTYaHUIO WJIM TTPOeKTUpyeM (hopMy, Kak MOJPOOHO
onucaHo B maparpade “Meroguka MpoeKTUpOBaHUs (POPMBI”.
Hanpuwmep, B nanenu Properties (a1 Form1) B cBoiictBe Font
yBesmuMBaeM pasmep mpudra no 10. 3a Mapkeps! yBeaIm4nBaeM
pa3mepbl POPMBI TAKUM 00pa3oM, UTOOBI B CBOMCTBE Size ObUIH,
Hanpumep, Takve BeauuuHbl: 405; 456.

C na"emu uHCTpymMeHTOB Toolbox mepeHOcMM B HMKHIOI
YacTh (pOPMBI JIEMEHT yIpaBJIeHUs TUTIA OKHA TeKkcTa TextBox.

Huxe pasmeniaem kHonky Button ¢ Homepom 1. B manenu
Properties (17151 9TOro 371eMeHTa) B cBoMcTBe Text 3amuchiBacm
“HoBas urpa”.

IIpaBee pasmemaem kHomnky Button. B manesm Properties



(ms1 9TOrO 37MeMeHTa) B cBoMCTBe Name 3anmuchiBaeM
ButtonNextLevel, a B cBoiicTBe Text 3anucbiBaeM YPOBEHbD.

IIpaBee pasmemaem kHomnky Button. B manenu Properties
(s ?TOrO 3M€MeHTa) B CBOMCTBE IName 3aluchiBaeM
buttonInstructions, a B cBoyictBe Text 3anuceiBaeM ITomortib.

Ceoucrea ¥ (POpPMBI, M ITUX JIEMEHTOB YIIPABJIECHUAS MOKHO
U3MEHSTh, KaK OMHUCAHO paHee.

[lepenocum taiimep Timer. B nmanenu Properties (1151 3T0oro
HEBUIMMOTO Ha (popMe KOMIIOHEHTa) B CBOoMCTBE Name 3armchi-
BaeM timerGame, B cBoricTBe Enabled BeiOupaem True, a cBo#-
ctBy Interval 3anaém 3Hauenue 40 MUJUIMCEKYH[l, YTO COOTBET-
CTBYET 25 KaJlpaM B CEKyHJy IO CTaHJAapTy TeJjeBelanus Poc-
CHM.

Tenepp no0aBsieM B IPOEKT rpaduyueckre (haitibl Mo 0ObId-
HOU cxeme: B maHenu Solution Explorer BbINONHSEM NpaBbld
IIETYOK N0 MMEHU MPOEKTa, B KOHTEKCTHOM MEHIO BbIOMpaeM
Add, Existing Item (umu Project, Add Existing Item), B manenu
Add Existing Item B okxe “Files of type” Boionpaem “All Files”,
B LIEHTPAJIbHOM OKHE HaXO[IuM (HarpuMep, B Marke ¢ 3arpykKeH-
HeIMU U3 VHTEpHeTa daiiiamu) u ¢ HaxxaTou Kiasuiien Ctrl Bbi-
nessieM (paiyibl 1 menkaeM KHoTKy Add, 4ToObI TIOCIe 3TOro J10-
6aBnenus B maHenn Solution Explorer Obimm aiinsl, mokasaH-
Hble Ha puc. 22.9.

B nanenu Solution Explorer Bbiaensiem Bce rpaduyeckue
(paitnel (¢ Hakaroit knaBuiied Ctrl), a B maHenu Properties
B cBoiictBe Build Action ([leiicTBue mpu MOCTPOEHMH) BMe-



CTO 3a/IaHHOTO TI0 YMOJTYaHUI0 BhiOMpaeM 3Hauenre Embedded
Resource (BcrpoeHHbI pecypc) AJist BceX 3TUX (hansioB.

Ecnu B urpe npuMeHs0TCsl HECKOJIbKO 3BYKOBBIX (hailJIoB, TO
UX 1eJIeCOO0pa3HO pa3MeCTUTh B OJHOH Mamnke ¢ UMeHeM, Ha-
npumep, Sounds. [Ins1 1o6aBIeHUs B MPOEKT TOU MArKu, B Ma-
Hesu Solution Explorer BbIIosHsAeM MpaBblid HIETYOK IO UMEHU
MpPOEeKTa, B KOHTEKCTHOM MeHio BeiOupaem Add, New Folder, B
T0JI€ MOSIBUBLIETOCS 3HAYKA MAalKy 3allMChIBAEM MM MalkKu U
HaxkumMaeM KJiaBuiiy Enter.

JloGariisieM B 3Ty Marky 3BYKOBbIe (Daiijibl 1O CTAHAAPTHON
CXeMe: BBITIOJIHSIEM MPaBbIil IEMTYOK 10 UMEHM 3TOM MaIlkH, B
KOHTEKCTHOM MeHIo BbhiOmpaeM Add, Existing Item, B maHemu
Add Existing Item B okne “Files of type” Boioupaem “All Files”,
B LIEHTPAJIbHOM OKHE HaXOJIMM (HarpuMep, B MarKe ¢ 3arpyKeH-
HeIMU U3 MHTepHera painamu) u ¢ Haxarod kiasuiuen Ctrl
BbiJIesIsieM (haidsibl U 1iEaKaeM KHonky Add. B manenu Solution
Explorer Mbl yBUAUM 3TH (haiisIb.
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22.4. Ko ¥ 3a1yCK NMporpaMmmabl

OtkpbiBaeM paitn Forml.vb (nanpumep, mo cxeme: File,
Open, File) n B camoM BepxXy MIMIIOPTUPYEM IPOCTPAHCTBA UMEH
IUIs1 yIIpaBJIeHUs] COOTBETCTBYIOIIMMU KJIACCaMU:

Imports System.Reflection '[Ins kimacca Assembly.

B knacce Forml Hamero mpoekra 3anuchiBaeM CleLyIOIINE
NIEPEMEHHBIE U METO/bI.

JIuctunr 22.1. [lepemMeHHbIE 1 METOJIBI.

'

'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

1

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

1

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

1

TextBox1.Focus()
End Sub

‘Starts a new game

Sub StartGame()

'Menoaus Hayaia Urpbl ¢ OKUIAHUEM OKOHUYAHUST MEJIOUU:

'My.Computer.Audio.Play("..\..\Sounds\drumpad-
crash.wav", _

" AudioPlayMode.WaitToComplete)

'Menonust HaYasa Uurpsl 0e3 OXUIAHUS €€ OKOHUAHHUS:

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

1

'Create Graphics object and cache it

If (m_myFormsGraphics Is Nothing) Then
m_myFormsGraphics = Me.CreateGraphics
End If



1

'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.Hank The WonderCaveman. _
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 IPOEKT (haitibl U300paKEHUH 110 TAKOW CXeMe:

'Cozpaém o0bekT myAssembly kimacca Assembly u ipucBan-
BaeM emy

'CCBUIKY Ha UCTIONHSIEMYI0 COOPKY HaIlIero MPHIOKEHHUS:

Public myAssembly As Assembly =
Assembly.GetExecutingAssembly()

'Coznaém 06bekT myAssemblyName

'kiacca System.Reflection.AssemblyName u mnpucBauBaem
emMy

'MMs1 COOPKHU, KOTOPOE COCTOUT U3 UMEHM MTPOEKTA,

'Version, Culture, PublicKeyToken:

Public  myAssemblyName As  AssemblyName
myAssembly.GetName()

'"M3 uMeHn cOOpKH TpH MOMOIIM cBocTBa Name

'BbIAEJISIEM UM$ [IPOEKTa TUMA String:

Public myName_of_project As String =
myAssemblyName.Name

B manenu Properties (11 Form1) Ha Bkanke Events qBaxibl
ménkaeM no umeHu coobitust Load. IosiBuBImiics madioH me-
TOJIa TIOCJIE 3aMKCH HAIIero KoAa MPUHUMAET CJIeyIOInid BU/L.

JIncTunr 22.2. Meton 11 3arpy3ku H300paskeHHH.



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

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 nanenu Properties (11 Form1) na Bkiagke Events gBax bt
menkaem 1o umenu coosTust FormClosing. [losiBuBiimiics mao-
JIOH TIOCJIE 3aITMCH HAILIEro KOJA MPUHUMAET CJIeLYIOIMI BUI.

JInctuar 22.3. Meton ais 3akpbITUsi (DOPMBI.

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

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

Handles MyBase.FormClosing



e

"'Cleanup

1

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 nBaxap mignkaem no KkHonke Button ¢ Homepom
1 u rexcrom “HoBas urpa” (uim B nanenu Properties, 1u1st 3Toro
9JIeMEeHTa, Ha BKJIajke Events [Baxapl IIETKAEM M0 UMEHU COOT-
BeTCTBYIOI1Iero coObITus). [TosiBUBIIMIACS 11A0I0H TIOCIIE 3aMUCcH
HAlllero Kojia MPUHUMAET CIIEAYIOUIUI BUL.

JIucrunr 22.4. Metoa-06pabOTUMK MIeTYKa KHOMKH.

Private Sub Buttonl_Click(ByVal sender As System.Object,

- ByVal e As System.EventArgs) Handles Button2.Click
StartGame()



End Sub

Ha ¢opme nBaxapl menkaem no kHonke Button ¢ Tekcrom
VYpoBenb (wnu B maHenu Properties, st 3TOro anemMeHTa, Ha
BKJIaZKe Events 1Bax /bl MIEIKaeM 1O MMEHU COOTBETCTBYIOIIIE-
ro coObITs). [TogBUBIIMIICSA IA0JIOH METOA ITOCJIE 3AITMCH Ha-
Iero KoJa MPUHUMAET CJIEYIOIIUNA BU/.

JIncrunr 22.5. Metoa-06paboTUrK IeT9YKa KHOMKY.

Private Sub ButtonNextLevel _Click( _

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

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 dopme aBaxapl mEnkaem mno kHomke Button ¢ Tekctom
[Tomorps (viv B maHenu Properties, ayisi 3Toro snemeHTta, Ha
BKJIaAKe Events 1Bax /Il MIEIKAEM MO UMEHU COOTBETCTBYIOIIIE-
ro coobITus). [TosgBuBIIMICS MAOJIOH METOAA ITOCIIE 3AITMCH Ha-
IIero KOjIa MPUHUMAET CJIEIYIONUI BU/I.

JInctuHr 22.6. MeTon-o0padOTUYMK ITieTYKa KHOIKY.

Private Sub buttonInstructions_Click( _



ByVal sender As System.Object, ByVal e As

System.EventArgs) _

Handles buttonInstructions.Click

MsgBox("IIpaBuna urpsr: Codepute Bce hakensl 1 " + _

"mpunecure ux Eee. Ouku 3acuntsBalorcs " + _

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

"3a ocTaBIlieecsl BpeMsi OOHyca 1 3a SHEPrHIO UTPOKa, " _

+ "OCTaBIIYIOCSI B KOHIIE KaKIOrO YPOBHSL.")

MsgBox("Anam notepsietT SHEpruio, ecu OH OyJIeT MopakeH
+_

"BaJIyHOM WJIM NITHLIEH. Aj1aM OylieT MojICKaKuBaTh, " + _

"qT0OBI HE OBITH MOPAKEHHBIM STUMU OOBEKTAMH. " + _

"AJlaM Takke MoTepsieT SHePruio, " + _

"eci OH yNa/IET ¢ OOJBIION BBHICOTHI.")

MsgBox("Ynpasienue AnaMoM COCTOUT B TOM, " + _

"qro0BI MIENKATh 10 3Kpany. [Tocte kaxmoro memyka " + _

"MOSBJIAETCSA NMyHKTUPHAS JIMHKA, IOKa3blBaomas, " + _

"kyna moraer Anam. YtoOsl Aam moanpeIrayn " + _

"OT BaJlyHa WY NTULBL, "' + _

"criemyeT HaxkaTrh KJIaBHIy rpoodena.')

'Bring the focus back to the textbox

'so it gets the keyboard input

TextBox1.Focus()

End Sub

B manemu Properties, mis anementa TextBox, Ha Bkiagke
Events nBaxnapl menkaem mo umeHu coObituss KeyDown. Ilo-



SIBUBIIMICS IIA0JOH TOCJE 3alMCH HAIEero Koja MPUHUMAeT
CIIEAYIOIIAN BUI.

JIncTunr 22.7. Meton-o6paboTurk COOBITHS.

Private Sub TextBox1_KeyDown(ByVal sender As
System.Object, _

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

Handles TextBox1.KeyDown

1

"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
If (m_playfieldManager Is Nothing) Then

Return

End If

Dim i As Integer

1 =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. HankThe WonderCaveman

Const D MOVEMENT = 14

Const D_MOVEMENT_UP =70

If (i = PocketPC_BUTTON_PUSHED) Or _

(i1 = Keyboard_SPACE_PUSHED) Then

hank.MakeHankJump()

e.Handled = True

Elself (1 = PocketPC_RIGHT) Then

hank.NudgeHanksDirection(D_MOVEMENT, 0)

Elself (i = PocketPC_LEFT) Then

hank.NudgeHanksDirection(-D_MOVEMENT, 0)

Elself (1 = 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 bl ETKaeM MO 3HAYKy 1J1s Taumepa Timer (Mau B na-
Hesu Properties, 111 9TOro KOMIIOHEHTa, Ha BKJajake Events
JBK/IBI IMIETKAEM 110 UMEHU COOTBETCTBYIoIIEro coobitusi). [1o-
SIBUBIIUICS MAOI0H METOJIa TOCIe 3aIKCH HAIero Kojia MPUHU-
MAaeT CJIEAYIOLIUI BU/L.

JIncTunr 22.8. MeToj, BbI3bIBAEMbIN TAUMEPOM Uepe3 Kaxk-
I mHTepBat 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

'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 nmanenu Properties, ns ¢popmbl Form1, Ha Bkianke Events
IBAXIbI LIEJIKaeM 110 umeHu coobitua MouseDown. Tlogsus-



mmics madaoH Mocye 3aMycy Hallero Koja NpUHUMAeT Clie[y-
IOIIIY BU/I.

JIncrunr 22.9. Meton-o6paboTurk 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



Mbl 3aKOHUYWJIM HAIMMCAHWE MPOTrpaMMbl B IJIABHBIM KJacc
Form1 (nya ¢popmel Form1 ¢ nonp3oBarenbckum UHTEPGENCOM
UTPBI).

Tenepr B Halll IPOEKT A0OaBIsieM HOBble (hailiibl (ISl MPO-
rpaMMHPOBaHUSI COOTBETCTBYIOIIMX UTPOBBIX AedcTBU). [JoOa-
BUTH B MPOEKT (paryl MOKHO IO JBYM BapHaHTaM.

[To nepBoMy BapuaHTy, 100aBJIsieM B IPOEKT HYKHBIN (paiii
no oObIYHOW cxeme: B maHenu Solution Explorer BbimoaHsEM
MPaBbIi 1IETYOK [0 UMEHHU MPOEKTa, B KOHTEKCTHOM MEHIO Bbl-
oupaem Add, Existing Item (nmm Project, Add Existing Item),
B mane;m Add Existing Item B okne “Files of type” BbiOMpaem
“All Files”, B lIeHTpaJIbHOM OKHE HaXoJuM (B Tarke KOMIIbIoTe-
pa ¢ 3arpykeHHbIMH, Harpumep, u3 VIHTepHeTa, daityiamu) u ¢
Haxarou kiasuiuen Ctrl Beigesnsiem Bee anibl popmara (.vb) u
ménkaeM KHOIKY Add, 4ToObI TIOCIIE 9TOro J0OABJICHUS B ITaHe-
mu Solution Explorer 6putn paitiiel, moka3anHbie Ha puc. 22.11.

[lo BrOopoMy Bapuanty, B naHenu Solution Explorer Bbiros-
HsIeM PaBbIii IIETYOK [0 UMEHU MPOEKTA U B KOHTEKCTHOM Me-
Hi0 BoiOMpaeM Add, New Item, B manemu Add New Item BbI-
nensteM maomon Code File, B okHe Name 3ammceiBaeM UMA
BorisTheMenacingBird.vb u ménkaem kHonky Add. B mpoekt
(1 B manens Solution Explorer) no6asinsiercst 3ToT (aill, OTKPbI-
BaeTCs MyCTOe OKHO PeJaKTUPOBAHUS KOJA, B KOTOPOE 3alUChI-
BaeM KO/l CO CJIEIyIOIIErO JIMCTUHIA.

JInctunr 22.10. Hosblii gait.

1



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

' "BorisTheMenacingBird"

'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(ModeOf Movement.Flying)
‘Start him off as falling.

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

‘Set the image index

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



m_x VelocityBoris = -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

Tt 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



1

"This function is called to move the character on the screen
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