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3AJTAYA

B coBpemeHHOM MuHpe CYIIECTBYET MHOXECTBO WHTEPECHBIX M Ba’KHBIX
3a/1a4, B KOTOPBIX HAXOXXKICHUE ONTHUMAJIHHOTO MapIIpyTa WU TYTH SBISICTCS
HEoO0X0oauMBbIM ycioBueM. [lorck kpargaifiero myTd — BOCTpeOOBaHHAs 33ava B
COBPEMEHHOM MHpE, KOTOpas HCIOJIb3YETCS MOBCEMECTHO: MOUCK KpaTdaiIiero
MapIIpyTa Ha KapTax peibeda MEeCTHOCTH, IIOUCK KpaTUalIero pacCTOSTHUS MEKITY
KOHTaKTaMH Ha TICYaTHOW IuIaTe WiIM Hawboyiee YJAa4HOTO MapuipyTa s
nepeABIKCHUS poO0TOB, MamuH. CyIEeCcTBYIOT pa3IMYHbIE TTOAXOABI K PEIICHHUIO
JAaHHBIX 3alad. B pamkax JaHHOrO TIpoeKkTa OblLla TIOCTaBjieHa 3ajada
MPOJIEMOHCTPUPOBATh W TIPOBECTH CPAaBHEHUE JBYX BOCTPEOOBAHHBIX METOJIOB
MOWICKA KpaT4alIero MyTH, a TakKe aJanTamus dTHUX aJTOPUTMOB JJIS PEIICHUS
3a/1a4ud HAXOXKJEHUSl KpaTyailiero myTd B TOnorpaduyeckux ycloBUAX (yCIIOBUS
penbeda npencTaBiasoT co00il mepenaabl BHICOT, Pa3HbI TUI MECTHOCTH U T.II.

KOTOPLIC BIIMAIOT HA CIIOKHOCTD IIPOXOKIACHUA UCPC3 KOHKPCTHYIO TO‘le.)

Mpunoxenue VII (nuct 1) Mpunoxenue VIl (nucr 2)

(I

TONOTPASMUUYUECKAA KAPTA 1
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Pucynok 1.
HEJIb PABOTbBI

Llenp paboThl — pa3paboTka W peaiu3alus HArJISAHOW MPOrPaMMBI,

MO3BOJIAIONIEH CTPOUTh Hamboyee ONTHUMAIbHBIM IyTh MEXIYy BBIOpaAaHHBIMU
IIYHKTaMH, CPABHUBAsi MHOXXECTBEHHBIE AJITOPUTMBI IIOWCKA ITyTH, OLIEHUBAs HMX

CKOpOCTb pa6OTBI, d TAKIKC MCTOAbI YCKOPCHUA pa6OTBI 9THUX AJITOPUTMOB.

JInst qoCTH>KEeHUs TOCTABIICHHOM 11€JIM HEOOXOAMMO PEIIUTh CIIECAYIONINE 3a0auu:

. Co3narh alropuT™M MOMCKA IMyTH, ONTUMU3UPOBATH €r0 JJIsi HEOOXOIUMBIX
JIJIs1 TIOCTABJICHHOM 3a71auMl TOTPEOHOCTEH.

. UccnenoBarh aiaropuT™Mbl IOHCKAa NyTH, a TakKXKe HW3YYUTh MJId HHUX
MPaKTUYECKOE TPUMEHECHHUE.

. CpaBHuTh >((PEKTUBHOCTH AJITOPUTMOB TOWCKA MYTH NPH Pa3IUYHOU
CJIO)HOCTH peibeda MECTHOCTH.

. Hamnucats ynoOHy0 1 HarjIsiAHy0 MporpaMMy Ha S3bIKE TIPOrPaMMHUPOBaHUS
C++, HCHONB3YIOUIYI0 [IaHHBIA aJITOPUTM M TMO3BOJISIIONIYK) OMNUCHIBaTh U
CpPaBHUBATH aJTOPUTMBI, CKOPOCTh PA0OTHI IPOTPAMMBI.

. CozaaTh peKypcUBHYIO (YHKIIUIO, SIBISIONICHCS (yHKIIMEH MOUCKA MyTU B
nByMepHOM MaccuBe (BosiHOBOI anroputm).

. N3yuuts u ucnonb3oBath rpadpuueckyro oubnmoreky OpenGL.
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AKTYJIBHOCTb

B ycnoBusix nepece4eHHON MECTHOCTH, KOTOPask XapaKTEPU3yeTCsl HATUYUEM
IIEPENagoB BBICOT, BCEBO3MOXKHBIX IPErpaj, HENPOXOIWMBIX MECT TPYIHO
OTIPEAETUTh ONTUMAIBHBIN MapuipyT ABWKeHUs. [lopoil 6e30muO0YHO OIEHUTH
BCE CJIO)KHOCTH ITyTH, CPAaBHUTh Pa3JIMYHbIE MapIIPyThl, BEIOpaTh U3 HUX Haubosee
ONTHUMAJIbHBIA HE MCHOJIb3ysd CHEUUaJIbHBI aJIrOpUTM BbIOOpA IIyTH, HE
npeJCcTaBisieTcsl BO3MOKHBIM. Hanbosnee M3BECTHBIE alrOPUTMBI JIEATCS Ha JIBE
rpynnbl: AJITOpUTMBI IOUCKA B IIUPUHY U B TIyOuHy. BeiOop anroputma, KOTOpBIA
Oyner Hanbornee TOYHO M OBICTPO HMCKATh ONTUMAJIBHBIM MyTh (KpaT4aIlnw,

BBITO/IHBIN ), YUUTHIBAsl BCE YCIOBHSI, 3HaUMMAasl 3a]ja4a B pa3IMYHbIX chepax KU3HU.
I'ne npuMeHSIOTCSA anroOprUTMBI ITOMCKA ITyTHU?

P MHorKe 01 NOIbE3YKTCS HABUTaTOPaMH, JJIEKTPOHHBIMH YCTPOUCTBAMHE C
NeYyaTHbIMM IUIaATaMd U MHKporporieccopamu. [lnmanupys mnoxoa wium
BBIOMpAst MAPIIPYT JJIsl IPOTYJIKH JIFOIU UCTIONB3YIOT aJITOPUTM MTOUCKA MY TH,

yTOOBI HATH HanOoJiee BHITOHBINA MapIIPYT;

» Ilpu paspaboTKe YCTPOMCTB  MCIONBL3YIOTCS  AITOPUTMBI  IOMCKA

KpaTqaﬁmero pacCToAHNA MEKAY KOHTAKTAMU Ha IICYATHBIX IJIaTax;

P B MOpexoIcTBe, a TakKe B pOOOTOTEXHUKE UCIIOIB3YIOT arOPUTMBI IOMCKA

Iy TH.
Ananuzupys 3¢ (HEKTUBHOCTh UCIOJIB30BAHUS PA3IUYHBIX AITOPUTMOB MOKCKA
MyTH MOKHO OTPEACIUTh Han0oJiee ONTUMABHBIN 110 BCEM MapamMeTpaM ajlfOPUTM

JUISL Pa3IMYHBIX YCIOBUH.
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PEAJIM3ALIUA

X0 IMIPOEKTa

OCMBICIIUTD LIETU IPOEKTA;

CocrasiieH 11aH pabOThl HaJl IPOEKTOM;

N3yunTs MTEepaTypy No JaHHOW TEMATHUKE;

OToOpaTh U NpoaHaAIU3UPOBATh MATEPHUAIT;

[Ipoaymats y1o0HBIN Tpadudeckuii HHTEpGENC MporpaMmsl;
Hanucate nporpammy Ha si3bike mporpammupoBanus C++;
IIporecTupoBath NporpamMmmy;

CpaBHUTH aNTOPUTMEI ITO CKOPOCTH;

HcnpaButh OMMOKY;

Hckirounts “U3nuiiHne moAacy€Tsl” MyTH, a TAK)KE HAWTH IyTh 3a €I1I€ MEHbIIIEE
BpEMS,;

[IpencraBuTh pe3ybTar.
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MeTtoauka peajau3anuu

JItobast mporpaMMa MocTpoeHa Ha 4YETKOM anroputme. s 3ajayu Mmoucka
ONTUMAJIBHOTO MYTH HEOOXOJUMO PACCMOTPETh HECKOJBKO AJITOPUTMOB, YaIle
BCET0 MCMOJB3YIOIUXCS JJIA TUX 1esieid. MHOM ObLI CO3/1aH alNropuTM IOMCKa
IIyTH, TPOCMATPUBAOLIUH ITYTH U 3aIIOJHAOIINNA MAaCCUB, a IT035KE C TOMOIIBIO HETO
HAXOJWJICA KpaTdyauiium myTh. [103:Ke s y3Ha, 4TO S HA JAeNe S HAUCaJl AITOPUTM
MOKCKA B IIyOUHY.

JlaHHBIE aNTOPUTM OMPENEIAIOT MOUCK MyTH B 8(Wiu 4) HalpaBICHUSIX, TO
€CTh HapsAly C OCHOBHBIMH TMyTSMHU (YEThIpE HaMpaBiCHUs) MOry emgé
UCITIOJIb30BAThCS AUAaroHajabHble MyTH. Mcnonap30BaHMe NBUKEHHUS IO JTHArOHAIN
00yCJIOBJIEHO MOTPEOHOCTHIO JBUTATHCS JIEUCTBUTEIBLHO KpaTHaIiuM myTéM (Kax B
peaIbHOCTH), JaKE €CIU MyTh MPOXOAUT HE B Y3JIaX KOOPJUHAT.

JUIs KOHKpETHOM peaju3aliy ajiropuTMa IMpOJyMaHHAa CUCTEMAa OLEHKH
OKpY’KaroIuX KieTok. @opmyiia sl OnpeaesIeHUs HEHbI KJIETKU:

C=Q*S,

rae S — IeHa MPOXOXKIEHUS MO MpsAMO, Q — CIOXKHOCTh TPOXOXKICHUS
KOHKPETHOM K1eTkH, C — [IeHa TyTH JI0 3TOW KJIIETKH OTHOCUTEJIbHO Hayaja MOKCKa.

S mpuHUMAaET 3HaYCHUS:

P Eciu KileTKa BEpTUKAILHO UM FOPU30HTAIBHO, TO S =1 y.e.

P Ecnu KileTKa pacroioxkeHa 1o auaronanu, To S = sqrt(2) y.e.

T.x. B peaqbHOCTH MBI MOXEM JBUTAThCS B JIF0OOM HampasieHuu (360
IpaaycoB), TO PacCTOSIHUE, MPOMAEHHOE MO JAMArOHAIM A0 CIEAYIOIIEH KIETKU
Oyner paBHOe He 1, Kak B BEPTUKAJIBbHOM M TOPWU3OHTAIBLHOM HAMpAaBIICHUHU, a

KOpeHb u3 AByX. (Jloka3biBaercs, ucnoisb3yro teopemy [ludaropa)
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Pucynoxk 2.

Ha pucynke 2:

KpacHbiM 11BeTOM 0003HAa4YEHBI CTPENKH-HAMIPABJICHUS, KOTOPbIE MOYKHO BBIOPAThH
TUTSL TBUKCHHUSL.

3enéHas KJIeTKa — HayaJlo MOMCKa IyTH, BCEr0 €CTh § HaIlpaBJICHUN JBH)KEHUS U3
Heé (00umii citydaii, eciu HeT NpensITCTBUM).

CuHUM 1IBETOM yKa3zaHa S I[eHa MPOXO0KIECHUS M0 NPSIMON U3 TOYKU MTPAPOIUTEINSL.

3enénpiM 11BeTOM (Edpa 1) — CI0KHOCTH TPOXOKIECHUS KOHKPETHON KIIETKH
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OnucaHue ajJropuT™Ma NOUCKa B rJIyOUHY
VY anroputma noucka B riyouny (DFS) cymiectsyer aBa stamna.

[lepeiii aTan: Co3naHue KapThl CI0KHOCTH MPOXOJAUMOCTH, UCXOASAIICH U3 Hayala

MyTH.

Bropo#t sran: M3 KoHIa myTH, 1o Kapre u3 NepBOro dTana, HAalTH MUHUMAJIbHBIN

Ha0Op CBS3aHHBIX KJIETOK J0 Havaia (C MUHUMAJILHOM IIEHOW) U 0TOOPa3UTh UX.

HOI[DO6HO O IICPBOM OTallf. OHpCIICJII/IB Ha4vaJI0O IIOHCKa, PaCcCMOTPCTb

OoKpyxaromne. [nd Kaxaonh OKpyKaromen Toukd omnpenenTb C — CI0XKHOCTb
MPOXOXKIAEHUS JO ATOM TOYKH, €CIU ITOM IIEHBI HET B CIIUCKE LIEH JJISl 3TOW TOYKHU
WJIM HOBAs I[IEHAa MEHbBIIE CTApOH, TO LIEHA 3aMEHAETCS Ha HOBYIO. Jlanee, n3 Kaxaou
u3 8 (4) Touek, OKpYKaIOMUX HAYaIbHYIO, IPOCIATh TOXKE CaMOe, TOJIbKO B ATOT
pa3 cnoxutb C ¢ kieTkoi — npapoaureneM. [IpocMaTpuBaTh TOUKY-TIpapOIUTEND
HOBOM TOYKM HE 0053aT€JIbHO M HE HYXKHO. 3allOJIHUB KapTy ¢ MHUHUMAaJIbHBIMU

OeHaMu IIyTHU OT CTapTa, MOKHO IICPCXOJUTH K CICAYIOIICMY 3Tally

[Hoapo6HO 0 BTOpOoM dTane. OnpenenuB GUHUII TyTH, 3aATIOMHUTH 3TY TOUKY

KaK KOHEII ITyTH U pacCMOTPETh OKpy:katomue Touku. Haltn MuanmansHbeil C u3
OKPYKAIOIIMX TOYEK W 3amucarh €ro. Jlamee paccMOTpeTh OKpYKAOIIUE TOYKH
BOKpPYT 3aMrcanHoi To4ku u T.1. Kak Tonbko 1ieHa C cranetr paBHo# 0, 3To Oymer
O3HA4aeT, 4TO AJITOPUTM HaIEN Havaso myTH. CoenHsA 3alMCAHHBIE TOYKHA MOKHO

MOJIYYUTh KPaTYANIIMM U CaMbIil OITUMAJIbHBIN IyTh.

(Harnsmao mokazano B Ilpunokenun 1, ykazaHbl TpUMEPBl U OOBSCHEHO

BHU3YaJIbHO)
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HpOFpaMMHaH peajun3anusa ajaropurmMma
void pathfinder(short x,short y,double temp){
if(temp > n_max || map[x][y]==-10)return; //Beixox eciu riry0OKO WIIK HE MPOUTH
spisok[x][y]=temp; [[3anonHEHNE KapThI
iIf(x==finish_point_x && y==finish_point_y){n_max=temp;way_exist=1;}

If(finish_point_x-x<0 && finish_point_y-y<0)//>toT u 7 cien. Onpenensror

//HanpaBiieHue, Kyaa Oyaet “yriyonarbest GyHKuus”
{napr[1]=0;napr[8]=1;napr[2]=2;napr[7]=3;napr[3]=4;
napr[6]=5;napr[4]=6;napr[5]=7;}
if(finish_point_x-x==0 && finish_point_y-y<0)
{napr[2]=0;napr[1]=1;napr[3]=2;napr[8]=3;napr[4]=4;
napr[7]=5;napr[5]=6;napr[6]=7;}
if(finish_point_x-x>0 && finish_point_y-y<0)
{napr[3]=0;napr[2]=1;napr[4]=2;napr[1]=3;napr[5]=4;
napr[8]=5;napr[6]=6;napr[7]=7;}
if(finish_point_x-x>0 && finish_point_y-y==0)
{napr[4]=0;napr[3]=1;napr[5]=2;napr[2]=3;napr[6]=4;
napr[1]=5;napr[7]=6;napr[8]=7;}
if(finish_point_x-x>0 && finish_point_y-y>0)
{napr[5]=0;napr[4]=1;napr[6]=2;napr[3]=3;napr[7]=4;
napr[2]=5;napr[8]=6;napr[1]=7;}

if(finish_point_x-x==0 && finish_point_y-y>0)

10
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{napr[6]=0;napr[5]=1;napr[7]=2;napr[4]=3;napr[8]=4;
napr[3]=5;napr[2]=6;napr[1]=7;}

if(finish_point_x-x<0 && finish_point_y-y>0)
{napr[7]=0;napr[6]=1;napr[8]=2;napr[5]=3;napr[1]=4;
napr[4]=5;napr[2]=6;napr[3]=7;}

if(finish_point_x-x<0 && finish_point_y-y==0)
{napr[8]=0;napr[7]=1;napr[1]=2;napr[6]=3;napr[2]=4;
napr[5]=5;napr[3]=6;napr[4]=7;}
for(int 10i=0;i0i<8;i0i++){//BbI30B B MOpPsAKE MPUOPUTETA, PACTIPOCTPAHCHHE
if(napr[1]-ioi==0)if(spisok[x-1][y-1]>temp && (x-1)>=0 && (y-1)>=0 &&
temp+map[x-1][y-1]*1.414213<spisok[x-1][y-1])pathfinder(x-1,y-1,temp+map|[x-
11[y-1]*1.414213);//-1 -1 1.414.. 5310 KOpEHb U3 ABYX, JUIS JIBH)KCHUS JTHATOHATIHLHO
if(napr[2]-ioi==0)if(spisok[x][y-1]>temp && (y-1)>=0 && temp+map[x][y-
1]*1<spisok[x][y-1])pathfinder(x,y-1,temp+map[x][y-1]); //0 -1
if(napr[3]-ioi==0)if(spisok[x+1][y-1]>temp&& (x+1)<map_size && (y-1)>=0 &&
temp+map[x+1][y-1]*1.414213<spisok[x+1][y-1])pathfinder(x+1,y-
1,temp+map[x+1][y-1]*1.414213);//1 -1

if(napr[8]-ioi==0)if(spisok[x-1][y]>temp&& (x-1)>=0 && temp+map[Xx-
1][y]*1<spisok[x-1][y])pathfinder(x-1,y,temp+map[x-1][y]); //-1 O
if(napr[4]-ioi==0)if(spisok[x+1][y]>temp && (x+1)<map_size &&
temp+map[x+1][y]*1<spisok[x+1][y])pathfinder(x+1,y,temp+map[x+1][y]); //1 0
if(napr[7]-ioi==0)if(spisok[x-1][y+1]>temp && (x-1)>=0 && (y+1)<map_size
&& temp+map[x-1][y+1]*1.414213<spisok[x-1][y+1])pathfinder(x-
1,y+1,temp+map[x-1][y+1]*1.414213);//-1 1

11
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if(napr[6]-i0i==0)if(spisok[x][y+1]>temp && (y+1)<map_size &&
temp+map[x][y+1]*1<spisok[x][y+1])pathfinder(x,y+1,temp+map[x][y+1]); //0 1

if(napr[5]-ioi==0)if(spisok[x+1][y+1]>temp&& (x+1)<map_size &&
(y+1)<map_size&&temp+map[x+1][y+1]*1.414213<spisok[x+1][y+1])pathfinder
(x+1,y+1temp+map[x+1][y+1]*1.414213);//+1 +1

iy

JlanHass QyHKIOHS — HaIJBIIHBIA TIPUMEpP pealn3alidyd NEPBOTO 3Tama ajlrOpuTMa
MOKCKA B IIyOUHY.

JIByMepHBIi MaccuB SPISOK UMeeT Ty ke pa3MEPHOCTh UTO M KapTa M COXPaHsET JJIsI
Kaxa0i ToukHu 1eny C.

OyHKIUS MPUHUMAET KOOPAMHATHI TOYKU, BOKPYT KOTOPBIH HYKHO PacCMOTPETh
CIICIYIOINE, a TAK)Ke IICHY ITyTH B JaHHBIA MOMEHT (temp)

OxpysKaromiye TOYKU PacCUYUTHIBAIOTCS TakK, uTo C crneayrommii TOYKU CYUTACTCS
kak C npeapiayiei mitoc S.

Kopens u3 aByx 115 onTuM#3aIyuy ObLT IpuOIMmKeHHO B3AT Kak 1.414213.

(OH ucmonb3yeTcs ajs moucka S)

Taxoke BUIHO UCTIONB30BaHMUSA N_MaX, OrpaHUYUBACT TIIyOHHY B PEKYPCHH.
JleficTBUTEBHO, T.K. TIOUCK MPOUCXOIUT BO BCEX HAIPABICHUSAX, TO HAWIS (PUHUIIT
JHO0BIM U3 TyTEM, ONITUMAJIbHBIN OynieT MeHbIle 100 paBeH 3Tomy. ([TloaTomy Ha

HOCJ'ICIIHCfI KapTHUHKC 3aI10JIHCH HC BECh MACCHB, a TOJIbKO HCKOTOpasa II.’chTb).

12
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IIporpamMMHas peajm3alys BTOpOTo 3Tama

void rev_path(){

int ¢_x=finish_point_x, ¢c_y=finish_point_y,temp_x=0,temp_y=0;double max = 0;

true_path[0][0]=finish_point_x;true_path[0][1]=Ffinish_point_y; //0-Xx,1 -y
for(int i = 1;i<1000;i++){ max=0;//mouck nytu u3 ¢puHUIIa

if(spisok[c_x][c_y]-spisok[c_x-1][c_y-1]>max){max=abs(spisok[c_x-1][c_y-1]-
spisok[c_x][c_y]);temp_x=Cc x-1;temp_y=c y-1;}

if(spisok[c_x][c_y]-spisok[c_x][c_y-1]>max){max=abs(spisok[c_x][c_y-1]-
spisok[c_x][c_y]);temp_x=c_x;temp_y=c y-1;}

if(spisok[c_x][c_y]-spisok[c_x+1][c_y-1]>max){max=abs(spisok[c_x+1][c_y-1]-
spisok[c_x][c_y]);temp_Xx=Cc_x+1;temp_y=c y-1;}

if(spisok[c_x][c_y]-spisok[c_x+1][c_y]>max){max=abs(spisok[c_x+1][c_V]-
spisok[c_x][c_y]);temp_x=c_x+1;temp_y=c V;}

if(spisok[c_x][c_y]-spisok[c_x+1][c_y+1]>max){max=abs(spisok[c Xx+1][c_y+1]-
spisok[c_x][c_y]);temp_Xx=C_x+1;temp_y=c y+1;}

if(spisok[c_x][c_y]-spisok[c_x][c_y+1]>max){max=abs(spisok[c_X][c_y+1]-
spisok[c_x][c_y]);temp _x=c_x;temp_y=c y+1;}

if(spisok[c_x][c_y]-spisok[c_x-1][c_y+1]>max){max=abs(spisok[c_x-1][c_y+1]-
spisok[c_x][c_y]);temp_Xx=C_x-1;temp_y=c y+1;}

if(spisok[c_x][c_y]-spisok[c_x-1][c_y]>max){max=abs(spisok[c_x-1][c_VY]-
spisok[c_x][c_y]);temp_Xx=C_x-1;temp_y=C_Vy;}

true_path[i][0]=temp_x;true_path[i][1]=temp_y;c_X=temp_x;c_y=temp_y;

if(temp_x==start_point_x && temp_y==start_point_y){break;}}}
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371eCh MO’KHO YBHUJIETbH I1OCJIEIOBATENbHBIM MOUCK IyTH, TJ€ UCIOJIb3YETCS
IByMepHBI MaccuB true_path, y xoroporo pasmeprocts [N][2], TO ecTh crimcok
TOYEK, C KOOpAUHATAMU X U Y.
3amaércs KOHKpeTHas Touka (Touka (puHuIIa), 1 OT He€ MPOUCXOAUT BBHIIIOJHEHHE
ITOPUTMA.
[Tpoucxoaut nouck HanboJee NOAXOAAMIMNX TOUEK BOKPYT KOHKPETHBIX C_X U C_Y,
Jlajiee HOBasi TOYKa CTAaHOBUTCS HayajaoM noucka. Hanbonee nonxondimas Touka —
¢ MUHEMaNbHBIM C, TO €CTh 3HaUE€HHEM B MaccuBe SPISOK.
[Tociie BBIMOJHEHUSI allrOPUTMA 3aMMCchIBaeTCsl B MaccuB true_path rotoBslii myTh.

OT00pa3uB €ro mporpaMMa BBIMIOJHUTH CBOIO TJIABHYIO 11€JIb.

Onucanne ajaropuTMa noucka B mupuny (Boanosoii anropurm, BFS)

Kak u y anroputma noucka B TiIyOMHY, Y BOJIHOBOTO alropuTma (aJropurma
JIn) Toxe CyIIeCTBYET JIBa dTara.

ITepBsiit sTan: Co3gaHnue BOJTHOBOM KapThl, UCXOASAIIEH U3 HadYalla MyTH.

Bropo#t stan: M3 koHOIA myTw, IO BOJHOBOM KapTe M3 IEPBOrO 3Tamna, HaWTH

MUHUMAJIbHBIN HA0Op CBSI3aHHBIX KIJIETOK J0 Havasa (C MUHHUMAJIbHOW IIEHOW) U

OTOOpa3UTh UX.

[TogpoObHO O mepBoM 3Tane. B mepBoM 3tare omnpeaensercs ABa CIHCKa,
OTKPBITBIA U 3aKpbIThI. OnpeaenB Hayaao MOUCKA, PACCMOTPETh OKPYKAIOLIUE.
Kaxayro okpyxarouryro TOYKYy J0OAaBUTh B OTKPBITHIA CIUCOK (€CJIM MECTHOCTH
MPOXOJMMAa) MONMYTHO orpeieuB C — CI0XKHOCTh MPOXOKICHUS 10 3TOM TOUKH.
Kak TonbKkO BO3MOKHBIE TOYKH BOKPYT HaIlleil 100aBJIEHbl B CIHMCOK, 3Ta TOYKa
n00aBysieTCsl B 3aKPBITHIN CIIUCOK. [lanmee, mpojenaTth TOXe caMoe U3 CleIyIolIeH
TOYKHA W3 OTKPBITOrO chucka. [IpocMaTpuBath TOUKY-IIPAPOAMUTENH AIITOPUTM HE
Oyner, T.K. OHa B 3aKpPBITOM CIIMCKE. 3alOJHUB KapTy C MUHUMAJIbHBIMU IIEHAMU

IIyTH OT CTapTa, MOYKHO NIEPEXOIUTH K CIEAYIOLIEMY dTAIly
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BTtopoii 3Tan oueHb CX0% CO BTOPBIM ATArlOM MMOMCKa B IIyOuHY. Onpeaenus
(GuHUII TyTH, 3aIIOMHUTH 3Ty TOUKY KaK KOHEII IyTH U PACCMOTPETh OKPYKAIOIIHIe
touku. Haiitn MuHuManeHbil C M3 OKpyXarIIMX TOYEK M 3amucarb ero. [amee
PacCMOTPETh OKPYKAOIIME TOYKM BOKPYT 3allMCAaHHOW TOYKHU U T.4. Kak Toipko
neHa C craHer paBHOM 0, 3TO O3HA4YaeT 4YTO AJITOPUTM HAIMIEN HA4yajao ITyTH.
CoenuHsisi 3amMCaHHbIE TOYKM MOXHO TMOJYYWTh KpaTyalWllMd W CaMbld

ONTHUMAIbLHBIN IyThb

(Harnsimno moxazano B Ilpunmokenuu 2, ykazaHbl NpUMEpPbl W TPUBEACHBI

OOBSICHCHUSI)

[IporpamMMHas peaam3alys aIropurMa

void BFS(){//nns yetbipéx HanpaBieHui
int x,y,k=1,
for(int i = 0;i<9000;i++){
x=spisok_open[i][0];y=spisok_open[i][1];//cnen. B oTKpbITOM CHICKE
If(x==finish_point_x && y==finish_point_y){way_exist=1;break;}//xonen
if(spisok_closed[x][y-1]!'=1 && y-1>=0 && spisok[x][y-
1]==0){spisok_open[k][0]=x;spisok_open[Kk][1]=y-1;k++;spisok[X][y-
1]=spisok[x][y]+map[x][y-1];}//B aToMm 1 cienyrommx BeAETCS MOUCK
//moaxoasmIuX KJIETOK JIJIsi OTKPBITOTO CITUCKA
if(spisok_closed[x+1][y]'=1 && x+1<map_size&&
spisok[x+1][y]==0){spisok_open[k][0]=x+1;spisok_open[k][1]=Y;k++;spisok[x+1
1lyl=spisok[x][y]+map[x+1][y];}
if(spisok_closed[x][y+1]!=1 && y+1<map_size &&
spisok[x][y+1]==0){spisok_open[k][0]=x;spisok_open[k][1]=y+1;k++;spisoK[X][y

+1]=spisok[x][y]+map[x][y+1];}
15
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if(spisok_closed[x-1][y]!'=1 && Xx-1>=0 && spisok[x-1][y]==
){spisok_open[k][0]=x-1;spisok_open[k][1]=Y;k++;SpiSOK[X-
1]lyl=spisok[x][y]+map[x-1][y];}

spisok_closed[x][y]=1;}//Texymas Touka momaaeT B 3aKPBITHIH CITHCOK
if(spisok[finish_point_x][finish_point_y]!=0)way_exist=1;}

Jannas ¢yHkuus — (QyHKIUE HepBOro sTamna aaropuTMa MOHWCKa B HIMPUHY
(BOJIHOBOT'O aIrOpUTMa).

JIByMepHBI# MaccuB SPISOK UMeeT Ty ke pa3MEPHOCTh UTO M KapTa M COXpaHSCT JIJIs
Kax101 Touku 1eny C.

Anroput™m 3amoJiHseT SPISOK_open, a mocie uAET 1Mo ToYKaM B HEM, MPOMICHHBIC
TOYKHU JO0ABISIOTCS B 3aKPBITHINA CIUCOK.

OxpyXxarouiiue TOYKH PacCUYUTHIBAIOTCA TakK, 9YTO C CIeAyIomuil TOYKA CUUTACTCS
kak C npenpiayien mioc S.

JleficTBUTENBHO, TAaK KaK BOJIHA PACHpPOCTPAHSIET BO BCEX HAIPaBJICHUSX, TO HAW IS
¢uHUII JTIOO0BIM U3 MYTEM, ONTUMAJBHBIM OYyJET MEHbIIE JTMOO paBeH 3ITOMY.
(ITosTomy Ha ocneHen KapTHHKE (MTPUIIOKEHUE 2, BOJTHOBOW aJiITOPUTM ) 3aIIOJTHEH
HE BECh MACCHUB, a TOJIBKO HYXHas 4acTh).

Bropoii 3tan nmogo0eH BTOpOMY 3Tally M3 aJfOPUTMA MOUCKA MYTH B TIyOHHY,
MOKMCK OT (PMHUIIIA K HAYaITy.

CpaBHEHME AJITOPUTMOB

CpaBHeHME IT0 IPUMEHUMOCTH .

ANTOPUTM TMOMCKa B TJIYOMHY MOXKHO TPHUMEHSATh Kak Ha KapTax C OJHOMU
MPOXOJAUMOCTBIO, TAK U HA KAPTAX C Pa3HOM.

BomHOBOM  anropuTt™M < OPUMEHSETCS TOJBKO Ui  KapT C  OAWHAKOBOM
MPOXOIUMOCTBIO (HETIPOXOAUMBIE MPETIATCTBHUS MOTYT OBITh).

CpaBHeHME IO BDEMEHU PAOOTHI:

16
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BonHoBOI asiropuT™ paboTaeT B HECKOJIBKO pa3 ObICTpee, UeM aJITOPUTM B TITyOUHY,
BCJIEZICTBUE TOT'O, YTO TOYKH, KOTOPBIM YK€ MPOIIENT aIrOPUTM HE IPUXOIUTCS
6omp1ie npoxoauTk. (B [punoxenun 2 ecth cpaBHEHHE ITUX alITOPUTMOB)

CpaBHeHME O MTaAMSITH.

1o 3aTparam maMsTH aJITOPUTMBI IPUMEPHO PABHBL.

I/ICXOI[}I U3 3TUX OCOOCHHOCTEH MOKHO BLI6paTB, ML KaKuX CJIIy4dacB, Kakou

AJITOPUTM JIy4lIe.

Ecau Ha KapTC IINIOCKAasA MCCTHOCTb M OTACJIBHBIC HCIPOXOJIUMBIC Yy4YaCTKH, TO

JIy4diIc UCII0JIb30BAaTh BOJIHOBOM AJITOPHUTM ITOMCKaA.

Ecnu IMPOXOAUMOCTE HC «PaBHOMCPHA» (peﬂbe(bHaa MCCTHOCTHb, MHOXXCCTBCHHBIC
nperpazabl pa3HbIX THUIIOB H T.H.) Ha KapTC, TO HYXHO MCIIOJIb30BATb «IIOHCK B

TIIyOUHY».

3akJI04YeHue

B xoxme panHOW wuccienoBaTenbCKOW pabOThl  ObUIM  PACCMOTPEHBI U
MPOAHAM3UPOBAHBI Pa3HbIE AJITOPUTMBI TOUCKA IYTH, CBSI3aHHBIE C 3ajauei
MOMCKa KaK MOYKHO MEHEE 3aTPaTHOTO 10 BPEMEHH ITyTH. BBISABICHBI YCIOBUS U
OCOOEHHOCTH, TPU KOTOPBIX HCIIOJIB3YETCS] OMPEEICHHBIC THUIIBI aJTOPUTMOB
MOKCKa MyTH. B mporpaMme HarasaHO MPOJAEMOHCTPUPOBAHBI PE3yJIbTAThl pa0OTHI
QJITOPUTMOB TOMCKA Iy TH.

PazpabGortannass mporpamma TO3BOJISIET CTPOUTH ONTHUMAabHbIE MApIIPYThHI B
Pa3TUYHBIX TOMOTPAQUUECKUX YCIOBUAX (CI0KHOCTh KOTOPHIX MOKHO 337aBaTh), C

JIEMOHCTpallel BpEMEHHBIX 3aTpar.

Bo03M0OXHOCTH IPUMEHEHMUS TAHHOU ITPOTPAMMEI .

1. Ee MOXHO UCIONB30BaTh JUISI HAIVIAHOM JIGMOHCTpAamMu  PabOTHI

BBIOPAHHOTO aJITrOpUTMa
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Ee MOXHO MCIOBb30BaTh JJIsl CPAaBHEHUS! BBIOPAHHOTO alroOpUTMa ¢ IPyruM
QITOPUTMOM TOWCKAa MYTH, HAXOJs HAWIY4YIIUd sl TPEACTaBICHHBIX
YCIIOBUM, OTIpeieNisisi MPOOJIEMHBIE MECTa.

Ee MOXHO UCIIONIB30BaTh B pacyeTaXx BPEMEHH IIyTH B PEAIIBHBIX YCIIOBHSIX.

18



Tutaes eHuc Butanbesuny, LLUKkona Ne1363
Mounck nyTn B Tonorpaduyecknx ycroBusx

Cnucok JmrepaTyphl.

Bacunwses A.H. “Camoyuuntens C++ ¢ npumepamu U 3a1adaMu 4 u3IaHue”,

n3nareabcTBo “Hut”, 2016

M.By, T.eBuc, [Ix.Heiinep, .1paiinep “OpenGL PykoBonactBo mo

IpOrpaMMUpPOBaHUIO 4 U3naHue’”, u3aaresabeTBo “Ilurep”
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[Tpunosxxenue Nel x pabote

[Ipumep paboTHI airOpUTMa MOUCKA B TIyOUHY

W 87103 ||i= 7 |j= 8 War & Gyayuwee, WY-5, Turaes fenuc 2018 [= @] = ]|

Borders — right mouse button

Time, mc 0

Current algarithm: DFS

Diagonal path:True

VY cinoBHBIE 0003HAYECHUS
TémHo-3e1EHBIM 0003HaUYECHA TOYKA HaYaJla TOMCKA MTyTH.
KpacubiM 0003HaueHa TOUKa KOHIIA MYTH.

B nanHOM mpumMepe 4€pHBIN IIBET-IBET MI0CCe, HAMOObIAs CKOPOCTh

MIPOXOXKIAEHUS

CepbIM U TEMHO-CEPBHIM LIBETOM 0003HAUEHO T0JI€, CKOPOCTh €T0 MPOXOKICHUS

MCHBIIC MIOCCC

KopuuneBbIM — pocEnoyHas 1opora, eme MEJJIEHHEE YEM Yy CEPOTO TOJIA.
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3en€EHbBIN LBET — LIBET JIECa, EPECEYEHHON MECTHOCTH, CKOPOCTh MPOXOKICHUS

Hu3kas. (CHHUN COOTBETCTBEHHO 03€pO, camasi HU3Kask CKOPOCTb).

B nporpamme ects yu€T BpeMenu paboThl anroputma (mpum. O60uX 3Tamnos),

BpCMs B MUJUIMCCKYHAAX.

N
W] 87103 | i= 7| j= 8 Lar & Byaywee, UY-5, Turaes fenuc 2018 o= = |

Borders - right mouse button
Time, mc 1239
Current algorithm: DES

Diagonal path:True

path exists

31ech yKe MmoKa3aH pe3ysibTaT padoThl MPOrPaMMBbI.
@urOIETOBBIM [IBETOM NOKA3aH KPATUYAUIINM Ty Th.

BaxHo 3aMCTUTh, UYTO UATH 110 JWATrOHAIN JOPOKE YEM 110 BEPTUKAJIC NUIIU
TOPU3OHTAJIN, HO BCE K€ JICIICBIIC YEM MMPOXOKACHUC IBYX KJICTOK. 910 HarjsiaHoO

ITOKAa3bIBACT CMBICJI ABMKCHUA 110 AUAarOHAJIH.
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Borders — right mouse button
Time, mc 1239
Current algorithm: DFS

Diagonal path:True

path exists

R p i e el A A N

LE]

3I[€CB MOHO YBUACTH ITIPOCMOTPCHHLIC ITyTH, UCXOJAIUE U3 HAYaJIa ITyTHU 10

KOHEUYHOU TOUYKH.

HaineHHslii myTh KpaT4anvii, MOKHO YBUIETh B IIPOIPaMME LIEHY 0 HETO, 3TO

193.
B kaxnoit kietke ykazaHna 1ieHa C, pesxxuM oToOpakeHus ux B nmporpamme — F1.

BI/II[HO, 4To IIporpaMmMa HE pacCMaTrpruBalia BCC BapHUAaHThI, TO €CTh OCTAJIINCH I10JIA,

KOTOpPBIN IPOrpaMMa HE pacCMOTpelIa. ITO MOKa3bIBAeT €€ 3(h(PEKTUBHOCTS.
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MpunoxxeHne No2 K paborte

[Ipumep paboTHI BOJIHOBOI'O aIropuT™Ma

] 620|351 [ i= 60 | j= 33| War & Gyaywee, AY-5, Turaes flennc 2018 =B ®

Borders - right mouse button

Time, mc 0
Current algorithm: BFS

Diagonal path:False

TéMHO-3e1€HBIM 0003HaUYECHA TOUKA HavYala TOMCKA My TH.
KpacHbiM 0003HaueHa TOYKa KOHIIA ITyTH.

B nanHoM npumMepe YEpHBIN BET HEMPOXOAUMAas MoJie (PaBHOCUIIBHO CIIOKHOCTh

MPOXOXKJICHUS CTPEMUTCS K OECKOHEYHOCTbHIO, IO CPABHEHUIO C OEJIBIM TOJIEM)
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W 620|351 | i= 60 | j= 23] War & Gyaywee, WY-5, TuTaes Jenuc 2018 == =

Borders — right mouse button

Time, mc 0

Current algorithm: BES

Diagonal path:False

path exists

31ech yKe MoKa3aH pe3ysbTaT padoThl TPOrPAMMBI.

[Iporpamma onpeaenuia, YTO MyTh CYIIECTBYET U HAIIUIA KpaTYANIIUN

KpaT4aulIlnim.

@uOoNETOBBIM LIBETOM ITOKA3aH KPATUYAUIINN MYTh.
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Borders - right mouse button

Current algorithm: BES
Diagonal path:False

Time, mc 0
path exists
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HHE MaJIOC KOJIMYCCTBO OIICpalun
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Hayajo ¥ (GUHUII HAXOSITCS B OOJIBIIIOM PACCTOSHHUH.

1 BApUaHT HE PACCMOTPEH

T.K

9
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BEE BEE

] 621|348 || i= 60 | j= 33| War & Gyaywee, MY-5, Tutaes fennc 2018

]

I[J'Iﬂ CPaBHCHHC 3aIllyCTHUM OTH KC TOUYKH, HO TCIICPDb MCIIOJIB3YyA aJITOPUTM ITIOHMCKaA

[{udpse! yka3pIBaloT JaTbHOCTh KpaTYyalIero MyTH OT Havalia.
Bpewmsi — meHbIie MUJITUCEKYHIBI (Kpa

BI/II[HO, 4TO HEIIPOXOAUMBI
BCC IIPOXOIUMEBIC ITYTH

B INIyOUHY



5] 6337 |i= 61 |j= O] War & Gyaywee, WY-5, Turaes flennc 2018
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Borders — right mouse button
Time, mc 12

Current algorithm: DFS
Diagonal path:False

path exists

BunHo, 4To MyTh HalJIeH KpaT4yailiuii, Ha Tenepb Bpems padboTsl — 12

MUJUTUCEKYHI. DTO OOBACHSETCS TEM, YTO MOUCK B TTTyOUHY €II€ U OLEHUBAET

IEHY KaXJI0W KJIETKH U CTPEMUTCS Bri1yOb. Takke, MOUCK B TIIyOUHY peain30BaH

PCKYPCHBHO, a IIOUCK B IIUPHUHY C UCIIOJIb30BAHUCM IMHKJIA.
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ITpunoxenune No3 (cucteMHble TPEeOOBAHMS, VIIPABJICHUE)

CucteMHBIE TPEOOBAHUS IPOTPAMMBL:

Hanuuue BuneokapTsl U BuaeoapaiiBepa, noanepxusaromero OpenGL 1.4

(JIyumie 2.1 u HOBee BepcHn)
Omnepannonnas cuctema: Windows 7 u Bbliire

Taxxe TOMKHBI OBITH YCTAHOBIJIEHBI pactpocTpanseMbl makeTsl MSVC (kak

muHEMYM OT Visual studio 2012, a Taxxe framework 4.0)
Hanmaue oubnuoreku freeglut.dll B aupexropun BMecTe ¢ mporpamMmoi.

YopasneHue B nporpaMMe:

F1-0oT00pa3uTh MaccuB ¢ LIEHOM MyTH JI0 y3ja, CUUTasi OT Hadyayia (0ToOpa3uTh

spisok)

F2-0T00pa3uTh MacCUB CO CIOKHOCTBIO KaXKIOTO y3J1a OTAEIBHO
F3-yOpath Bce MOMETKH

END- ounctuth, MOKHO 3aHOBO TOUKHM Hayajia U KOHIIA CTaBUTh

F6 —3amucath kKapTy BMECTO 3aroToBJIeHHOH KapThl 3(Map3.txt ¢ mpunoxeHueM)
F7 — pa3pemnTs /3anpeTuTh MOUCK MyTH MO JUArOHAIU

F8 — BFS/DFS (BbIOpaTh asirOpUTM, B IIIyOUHY WM B IIIUPUHY)

F9- cuntaTh 3aroToBieHHy0 kapty 1 (map.txt ¢ mpunoxxennem)
F10- cuurtath 3aroToBieHHYI0 KapTy 2 (Map2.txt ¢ mpuiIokeHHeM )
F11- cunrath 3arotoBiacHHYI0 KapTy 3 (map3.txt ¢ mpuiokeHneM)
JleBas KHOTIKA MBIIIHY 33/1a€T KOOPJIMHATHI HaYajaa U pUHUIIA
[IpaBasi KHOMKA MBI 331aET HETIPOXOAUMBIC TOUKH (TIPETISITCTBHUSA)

PAGE UP — HauaTh MOUCK ITyTH U BBIBECTH PE3YJIbTAThI
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