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Moandrnkanusa ABU>KeHUd MTapuKa, MaCCUBBI.

Maccusnbl

MaccuB - 3T0 rpyIma IpOHy MEPOBAHHBIX ITEPEMEHHBIX OJHOrO THuld. MaccuBbl ObIBAIOT OTHOMEDPHbBIE U MHO-
TOMEpHBbIE (,HByMepHI)Ie n T.,H.). ,HJIH HaYaJla OCTAHOBUMCA Ha OJHOMEPHBIX MAaCCUBAX: 3TO MHOXKECTBO TIEpEMEH-
HbBIX, TPOHYMEPOBAHHOE OJJHUM MHIAECKCOM, TO €CTh IO CYTHU - CTPOYKa IMTPOHYMEPOBAHHBIX MEPEMEHHBIX. Ka)K,ZLaSI
IIepeMeHHasA Ha3bIBACTCA 2AEMEHMOM MACCHABA.

MaccuBbl, Kak U IMepeMeHHbIe, CO3JAI0TCI KOMMAHION var, mocjae KOTOPOH MUIITYyTCs HMeHA MAaCCHBOB, TBOE-
TO4YMe, KJIOYEBOE CJIOBO array, pa3Mep MacCHBAa W THUI JJIEMEHTOB MaccuBa. Hampumep npuBeI€HHbIE HIZKE
KOMMAHJIBI CO3AI0T HECKOJILKO TIEPEMEHHBIX, 3 MACCUBA, MEJIbIX YHCET OMuHaKoBOro padmepa (1000 s1emenToB),
MaccuB BeniecTBeHHBIX uncest (100 smemeHTOB) U MaccuB cTpoK (500 3J1eMeHTOR):

var i, j, k: integer;
arr, b, massiv: array [1..1000] of integer;
X, y: real;
str: array [1..500] of string;
r: array [1..100] of real;

C KaxK/IbIM JIEMEHTOM MAaCCHBA MOXKHO PabOTATbh KaK COOBIYHON MEPEMEHHON, UMsi KOTOPOU COCTOBIISIETCS
W3 HA3BAHWsI MACCWBA M €r0 HOMEepa B HEM, B3ATOTO B KBaJpaTHBIE CKOOKN, HanpumMep: arr[312] nan arr[k], re
k - menouncsennas nepeMeHHast, 3HAYEHUE KOTOPOH M0KHO ObITH 0T 1 10 1000. Eciu mpu obpamenuu ¥ k-my
9JIEMEHTY MaccuBa K BBIFIET W3 9TOr0 IMama3oHa, TO MOJIYIATCS TaK HA3BIBAEMBI BBIXOJ, 38 MPE/IE/Ibl MacCHUBA,
KOTOPBIit TPUBEIET K cO0AM B pabOTe IPOrPAMMEI.

JlByMepHbIE MACCUBBI OTJIMYAIOTCs TEM, 9TO UX JEMEHTbI IIPOHYMEPOBAHBI HE OJTHUM, a JIByMs UHJIEKCAMU.
OTO MOXKHO TPEJCTABJAThH, KaK TAOJWILy C YUCIaMHU, B KOTOPOH TEPBBIN WHIEKC OMpEIessieT HOMEDP CTPOKH,
a BTOPOW - HOMEpP CTOJIONA, HA TTEPECEYEHNH KOTOPHIX W JIEXKUT dJIEeMEHT. [Ipu 5TOM MOXKHO CYUTATH W HA000-
POT, 9TO TIEPBBIA WHIEKC HyMepyeT CTOJIOIbI, & BTOPOH - CTPOKH, HO BA’KHO B TPEJEIaX OJHOM MpOrpaMMbl
MPUJEPKUBATHCS OJHOTO W3 3THX BAPUAHTOB, HE MEHsIsl WHIEKCHI MecTaMu. 91 Gyay cTaparbest MpuIepKuBaTh-
sl 1I€PBOro BapuaHTa (XOTs HALPUMED B IIPOrPAMME, HAIMCAHHON HA 3aHATUHM CO BTOPOIl HOJIYIPyNnuoil - GbLia
BTOPOIl BApDUAHT HyMepaLyu).

st co3manust IByMEPHOTO MACCUBA HAIO B KBAAPATHBIX CKOOKAX Yepe3 3aMsATyI0 YKA3aTh MIPEIesibl, B KOTO-
PBIX MOTYT JIEXKATh 3HAYEHUsT COOTBETCTBYIONINX HHIEKCOB. Hampumep 31ech co3maéTest 1Ba MACCHB BEIIECTBEH-
aeIx qmucesa 30 X 40 u maccuB neabix gucea 100 x 100:

var rl, r2: array [1..30, 1..40] of real;
a: array [1..100, 1..100] of integer;

s obparienusi K 3JIEMEHTY MACCUBA, HAJ0 B KBAJAPATHBIX CKOOKAX yKa3aTh UEPE3 3AIMATYI0 €r0 WHIEKCHI
B HY>KHOM mopszake: a[10, 20] - saement B 10-0ii crpoke u 20-om cronbue, ali, j] - ssemenr B i-0ii cTpoke u
j-om cronbue. Ilpu obpaierun 1m0 IepeMeHHbIM, KAK U B OJHOMEPHOM CJIy4ae, Hy>KHO HE BBIATH 3a MPEeJeibl
MaccueoB. Kpome TOro MOKHO MepedncsTh WHIEKCHI He Yepe3 3amsATyi0, & B OTAEIbHBIX KBAIPATHBIX CKOOKAX:
alil[j]

MaccuBbl GOJIbIINX pa3MepHOCTEl 00bABIIAIOTC W UCIIOJIb3YIOTCA aHAJOIUIHO (100aB/IeHUe UHIEKCOB Ye€pe3
zansaTyio). TpéxmepHblil MACCUB MOXKHO IPEACTABIATh KaK Jucia B KyOuke. MaccuBbl 60bIIUX pazMepHocTei
y2Ke HeJb3sd IPEJCTABUTH [E€OMETPUYECKH (/s 9TOr0 HAJO0 IPEACTAB/IATH KAK BBIMISAJAUT YeTbipéxmephoe (u
60J1e€) LPOCTPAHCTBO, OJAHAKO UX CMbBICJI B TOM, 4TO KAXK/Iblii UX JIEMEHT Xapakrepusyercs 6ojee 4em rpems
WHIEKCAMU.

Tax HampuMep CTPOKA KHUTH - OHOMEPHBII MacCUB OYKB, U KaXK1as OyKBa MMEET OIUH HOMED - €€ TIOJIOXKE-
uue B crpoke. CTpaHuIla KHUTH - IBYMEPHBIH MACCUB OYKB, JOOABISIETCs eI OIMH WHIEKC - HOMep cTpoKu. Best
KHUTA - TPEXMEPHBIN MACCUB, TPETHH WHIEKC - HOMED CTPAHUIBL. Psi/i KHUT CTOAINUX HA TOJKE - YeThIPEXMep-
HBIIl MAcCUB, ¢ YeTBEPTHIM MHJIEKCOM - HOMEpPOM KHUrH Ha moJike. [IIkad KHUD - HATUMEPHBIA MACCHUB, IIATHIT
WHJIEKC - HOMEp TOJKU. Bbubanoreka - mectuMepHbrit MmaccuB. Hy u Tak masee.



N3MmeHeHue TBU>KEHUS

Jna panbueiinero Hanmcanus ymao0HO paboTaTh ¢ BEIIECTBEHHBIME, & He MEeJbIMU CKOPOCTAMU. g 3Toro
HYKHO MEPEMEHHBbIE X, Y, VX U VY CIelaTh TUMa real, u3MeHATbh X W y TaK K€ KAaK U PAHBIIE, HO IEpe
prcoBaHueM (M 3aKpaIlMBaHUEM) - OKyPIUIATH ¢ noMornbio dyskmun round(x). CKOpocTn Hpu 9TOM MOXKHO
ONPENIENTATH TAK YK€, KAK W PAHBINE, OJHAKO C yIETOM JANTbHEAero pasBuThs IPOrPAMMBL yI00Hee CIENATh MO-
npyromy. [IJist 3TOrO HAIO MCIONIB30BATH IyTh-1yTh TPUTOHOMETPUH, KOTOPOH BBI TIOKA ITO HE 3HAETE, OJHAKO
€CJIM BAC 9TO He CJIUIIKOM CUJIBHO ITyTaeT - monpolOyiite. PaHpie cKOpOCTh mMAapuKa ONPeeIsiach MPOEKIUAMA
Ha ocu X ¥ Y, OQOHAKO MOYXKHO ONPEAETUTh €€ IPYrUMHU JBYMs NAapaMeTPaMU - €€ BeJUUUHON V U HAIpaBJIe-
uuem. Hanpasiienue OyaeM 3a7aBaTh yriioM ¢ or ocu X NPOTHB YaCOBON CTpesIKu. BBeneHue BereCTBEHHbIX
CKOPOCTEH TMO3BOJIAT JIETYE PACCIATHIBATH CTOJIKHOBEHHE ¢ KyOMKOM, a BBEJEHWE YIJIA W BEJIUIHHBI CKOPOCTH
MO3BOJISIET PEATM30BATH BO3MOKHOCTD 33/IaBATH (DHKCHPOBAHHYO CKOPOCTD, OMPEJIENSIONTY0 CJIOXKHOCTD UTPhI,
HO COXPAHHTH CJIyYaifHOE HAIIPABJICHUE.

Torma ecn BBeJIeHA BeIleCTBEHHAsT epeMeHHast yria phi n Besnunaa cKopocT v (eCiin CKOPOCTh 3a1a8TCst
noisyakoMm TrackBar, To €€ pa3yMHO ¢eaTh IEJ0YNCIEHHON), TO UCIOIb3YEMbIE s PACCUETa JBUKEHUS
CKOPOCTH IO OCSIM VX U VY MOXKHO BBIYUCJIHUTH TaK:

’ vx = v * cos(phi); ‘

lvy = —v x sin(phi);
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Puc. 1: Kaprunka ¢ 0003Ha9eHUSIMH.

3aech yron phi ykasbiBaercs B paauanax. Iloséry BBepx coorsercrsyer yros or 0 go 7 (180°), nonéry B
IpoU3BOJIbHYI0 cTopoHy - ot 0 10 27 (360°) (B dopmysiax yureHo, 4ro Ha KaHpe ocb Y Haupasiena suu3). Ilo-
9TOMY 4TOOBI Tpu (PUKCHPOBAHHON CKOPOCTH TIOJIETETh B CJIyYaifHOM HANPABJIEHUN BBEPX, HY?KHO CT€HEPUPOBATH
caydaiiHoe 3Hadenne phi, just gero ucnosbsyercs ¢Gynkips random() 6e3 ykasaHus mapaMerpa B CKOOKax,
KOTOpas BO3BpAIIAeT CJaydaiiHoe BeliecTBeHHOe ynucyao oT 0 1o 1:

phi = Pi*random();

JlomanrHee 3agaHne

VcoBepIeHCTBOBATD MPEIBIAYIIYI0 TPOrpaMMy, U3MEHWUB [IBUXKEHHE IAPUKa U J00ABUB PUCOBAHUE OJIOKOB,
mapaMerpbl KOTOPBIX XPAaHATCS B MaccuBe. Tak Kak MEPBOil MOJIyIPYINe si He YCIes PACCKA3aTh JIBYMEPHBIE
MACCHUBBI, TO TIOKA YTO MOYXKHO CJEJIATh TOJbKO OfuH Ppsif 60KOB. I10 KeJIaHuIo - HECKOJIBKO PsiJIOB, KPOME TOIO
MOYKHO CIIeJIaTh TON3YHOK peryanposku ckopocru (TrackBar).

O0 u3MeHEeHWH MPUHIUIOB JBUYKEHUs HAIMCAHO BBIIIE; JJIs PUCOBAHWS OJIOKOB HYYKHO 3aBECTH MACCUBBI
KOODJMHAT BEPXA, JIEBOI'O Kpasi, HU3a U IPABOIO Kpas KaxKA0ro 0j0Ka (XOTs B MPUHIMIE JOCTATOYHO TOJIBKO
aByx u3 Hux). Koopauuarsl 6s10ka Jsiexkainero B i-0ff cTpoke u j-oM croJfie MOXKHO BbIYUCJIUTH HAIPUMED Tak
(t - top, Bepx; b - bottom, uuz; 1 - left, sesblit kpaii; r - right, npaBblii Kpaii; 910 Yerbipe LEJIOYUCIEHHBIX
JIBYMEpHBIX MacCHBA):



t[i,j] := 32%*j - 25;
bli][j] := 32%j;
1[i][j] := 50* i -40;
r[i,j] := 50%*i;
Korza KoopauHATHI 33aHbI - OJIOKH PHCYIOTCS C TIOMOIIBIO BJIOYKEHHBIX IWKJIOB, AHAJIOTMYIHO MTPOrDaMMe
" Moxap".



