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Ml —: ZRAERE ) BULKE, 2) RIEREL, @B MEEIiil AT P
A= BT RAT SRR SR 2 g A s R RS, LR RN R, Bk AT
/NS AR 200m, B EVEIUL RATIE, ZR-& % IR BEARS IE 8, iR
A RE/N
A = MRS IE R E DL, R AR IR AR ZE R IE Iy 80%, R IE
WG P 2R 228 mian(error, 5), HH error NIRIERTIR 2, AHEHDLEIHFRLT,
RN A, AT D )58 26 s IME 2 45 K o
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o N T TR SRR R R
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as T BRI R0 K TR 22 1 2 3R
By KPR E F00) 8 B3R 22 () 20 3R
By KPR IE O K P2 22 ) 2 3R
0, I $.0] T 4% 25 ) 24
0, 1R 068 7K TR 25 ) 24
A AT BT TIA
B AT HRAORTLE H b
Pointyertical TP EHRIE A
Pointhorizontat AKCFREIE £
error AT AT R A AR 2 (B
verticalersor AT AT R R R R B (SR
horizontalyror AT AT R R R KPR (B
indirect NI T7 18], B RAT 28 R 24 AR I 5 R AT 717
outdirect U, RAT R BT A RTARL IE AR AT T I
R w/ANEE AR, 200m
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KLIE RS Py B Py YR ZE N (verticalgpror, horizontale.,or), WIHR Py & Pointyersicas W
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R Py 22 H A, 75 250 2

verticlerror < 61 &&horizONtAl rror < O 3)

w5 17 K 2 J5 8 Dijkstra+ HEAR A0 i B AR B VR AL AT »
4.2 B 5

HI T RAT S AE R I S a5 M AN ] R SR PR, eV e BT B2, 2R o0 AT
SRRSO 200m, B RATER AT IS, RAT P i AR AR iR /N N 200m, X
LGSR — W PR I L HUEAE ], HFENHULIATIE I ELPRREI T, " bl
7] R — A R R O AN e el — e e AT IS o Dy AR R B B A, AT AT A
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B1 A RIHERBEREMREARRERS K. A0 RIHEREREREA
RIRZ A A R

OVi x Vi xe), Hrh Vi NRIERAEL e N2 2R &40 N i “AT RS, Dijkstrat
HEARACI B IR LN O(Va + log(Va)), Vo NG A E. IrLE R EIEE R E N
O(Vi x Vi x e+ Vo xlogVa))e

5.1.1 FERIENT

BB 2 BT RL IE KA Pointhorizontars WA Pointhorizoniar 1 & K TE BLIR 7209 0. [F] 2E,
Pointyertica HRIIKFRZET 0 o BN IE STFAR, 3RATR EHH 4 [ R IR A
AR IERRZR PR ZE, ¥H—/MRZEE 0, IR)5 AW 4 5k IE R 15 218 1) H
RIIE AT E M B 24T IE SN Pointyerticars WA Pointyertica 1R E T —
B HRZ N (error,error + horizontaleyer)s horizontaleror N Pointyerticar B 7K 17 2,
MY Pointyerticar BN — MR IE K7 Pointyersica N> MR A (1) D20 £ error < o
M error + horizontale,er < oy BATA I Point yerticar B Pointyersicar 11— 25 M1
FIH, 2 Pointyertica F— MRIE RN Pointporizontas TR A (2) 220 error <y Al
error 4+ horizontaleor < Bas BWATA I Pointyerticar ) Pointporizontar B— 258 010 4
=N A Pointeng B, FATRIE A Berror < 0, F error + horizontaleyror < 02,
MIA I Pointperticar 3 Pointeng H— 2647 )i FESEPRFRIE SRS, AT %3
AT TEIRE, RO 27U i (RS IE 5 B visit AR, AR IR U5 ) BX AN IE A I E
e B AT BI AL o AH AN [A] R 5% 22 202k ] 8 BRI 2 tHIANME — B9 1], a1 26 58 70
N BRI IE R BE 2N 1—2—3—4 H P1 2i& P3 B /KPR ZE N 10, 1§ P3 Joik2liA
P4, HILEIFATE P3 visit, 25 P2 2iA P3 iR Z N (0,1) HAER P4, {HZHT P3 Vi,
Frelik el B, RSOkl P3—P4. XT BIR AR, FRATKE P3 AR AN [F] () 5% 22 il St
FIA AL WE LA BN, K P3 PR P3_1 A1 P32 BB K. iR B R



B2 A HEE 1 FUE R

PRI an &y 1 B, BARSZEL Python AXAD WL s —, AR AYACHD DL BEH2F .

Dijkstra+ HEfiL4t.: Dijkstra 5375 & ST LR i R BR AR AR R AU L, XTI AN E 1
A, IAHEDC AL AT DA BRAR AR 2 B . Bt ABRATT ) Dijkstra+ HEARAL SRR RACIZ AL
et 2 A I T ) A R AT

Dijkstra 532 1) B AR SLILE 40T

D & S ACHMBRMBEART RRES, VRTETR, S—V =T NRFEEHRAITT
RES

2) BEIRM T HSREUES AT i T 8 P, S P AR S HAE T+, 3% P
ANEF| S H,

3) —HEH2), HIT NE.

FA AR SEBAS T LB P, G A3 R T UB AN loga(len(T))

BT R TR E IR A, IR A IR LN len(V) x logs(len(T)), BI O(Va x log(Vz))
A1 Dijkstrat+ HEALAL 2 H C++ DLAEBABISCIRE), BARSCILOAARIS an 553k 2 P, BHAgsk
I CH+ AR ULB 3 =, ARARARAS WLBRHF

5.1.2 A @RAR

MR A, M NBR S 1 EE 515 2R RN 103512m,  BROA 75 255 1877 A
2, BT IRATEUTE B A, R RA —%, U a N 8mbh 114y, A
PR B ARFRAINTR . [0, 503, 200, 80, 237, 170, 278, 369, 214, 397, 612], BARLEE L2, HEik
FALIE ALK LR 1

MRAE A, o ANEHRER 2 MR 5 15 BB A B8 12 109336m, RN 7F B8 [ fiA



2, FrUAIRATEUT A s ik As, RINEFEEEE RA —2%, BBl s gumboh 14 4, B
RS SABRR IR . [0, 163, 114, 8, 309, 305, 123, 45, 160, 92, 93, 61, 292, 326] EAKLZL % WL 1K3,
BRI W2
5.2 AR RIS KA
5.2.1 BERIgEST

PP, FREERE AT RS R R BT BE, WG RAT T RN X A
B —MRIESEL WITHI M, HH YATSAEN S ®T, WITEHSLEE KT RN
AR, BRI, RAT R AT AT DME IE U Y RT NS T 1] indirect 37 LA4BTRSIE £
RY)EAEAE VIR,

R1 HEHEE 1 HEHRIGRE

RIERSHS | RIEFTEEIRZE | RIEATKFRE | R IE RS
0 0 0 HR R A
503 13.387 13.387 11
200 0.865 14.252 01
80 16.614 15.749 01
237 21.241 4.627 11
170 7.689 12.316 11
278 10.457 22.773 01
369 21.893 11.436 11
214 13.313 24.749 01
397 22.33 9.017 11
612 16.972 25.989 A B

AT AR N RAT — BB Ja, WA DI R DIZ T KA R AN R, BT AT A
[, T B outdirect K ESARYI I AL E I — AN M E LT, WK 4R, H
i, M RS R X SONRT— TS, Y U AR, WA [ indirect = XM,

8



T 1 indirect = NY, 18 O 24809 200m. #E3X AT, AT LS CAT 8330 2 ot /N
LR T, WM A TR Y S JMEFAAT A ME, Y SEFVAFTE A, A
W7 AR indirect = NY
HE 1 Dijkstra+ ML

1 * BN startpoim: REUATT AL, edges TR m IIAEE S

2 * B start i BIFTA R B R E B RIS 1T A A LI AR PR T IR 1 A

3. 4 priority_queue NGRS

4: ¥4 startpime TINF] priority queue

s: while priority queue JE= do

6:  current,oint < priority queue PASkITER
7. MR priority queue BASk G ER

8 if current i ViMId then

9: continue

10: end if

1 ¥ currentpoint Vi ArEE N True

12: edge + edges " current o XI5
13:  while edge IE% do

14: linkegge < edge MRTERL

15: ¥ edge AR NS MIER

16: if linkeqge 1 B hn startpoint — CUTTENLpoint A K= <startpoint — currentpoint
I E then
17: EE startpoing — CUrTENt poing N linkeage SR I startpoint — currentpoint ]
K2 FE H N 2| priority _queue H
18: FEHT link poins T FLERAT IR BT SR UM currentpoing
19: end if

20: end while

21: end while
22: Return start o, 2 FTA R 0 5 P B AIREAN T o e A0 B AT IR HIT IR 15 A




Bk 2 is Link()
¥ BN nowg( AT KR IE A id)verticaleyror (£ AN T A B Y BT W S S IR B R
72),horizontal gyo, (AN S B2 HT Y A KPR E)
2 *HH: BN AR S ATIE ST A
3 if AT 22 A then
4. if verticalyyror <= 0 and horizontal.,,.,, <= 6 then
5: Return TRUE,last,q4

6: end if

7. Return False,—1

8: end if

9. if R R IET A then

10: if verticalo o <= aq if T, else 5y and horizontale.,.., <= aq if T, else (5, then
11: Return TRUE,—1

12 endif

13:  Return False,—1

14: end if

15: if T, then current. o < horizontal., ., else current. ror < verticalo ror
16: /1K 241 ID A error BLST ZHTI ID _errory KK, Biib & EIE R

17: MRA0EET ID BRZETHEE, W ERGRE, By b2 R

18: if error;y Vil then

19:  Return TRUE,error;y

20: end if

21: 1 <+ 1

22: n +— RRIESEL

23: while: < n do

24 TFECEET B W R error SRERTN NS AR ZE

25:  if T, then

26: linked,next;;=is_Link(z,error,current ., ., + error)
27:  else

28: linked,next;;=is_Link(z,error + currente, or,error)
29:  endif

30:  if linked then

31 B errorig B newt;q WILH LR
32:  end if

33: end while

34: Return TRUE,error;y
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B3 A HEE 2 MR

B4 HEREH

FECH =N RS AARAR PG DL T, AT RLSRAS ®AT &8 LR /NG 25 R AR AT AT I Y
BCoAL bR, AT SRAFHE 25 G5 R JH a6 B2 KAT AL B AR R, A58 RATHE. 7E21H A
i, gt et wE 4, Hr, SH5 A M AKRN (20, Y0, 20), EFREY 2445
A (z1,y1,21), NS TTF XM = (a,b,c)o BRI O WAKR (z,y, 2) LLRAFIEFEE K
1T E N KR (29, Y2, 22) -

SR A2 () 5 T B (B P L & £ = (myn, k) AT SRAR, W ARWT:
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R2 R HHRE 2 NUERIGRER

RIERS S | RIERTEEIRE | RIEATKFRE | K IE SRR
0 0 0 HR A
163 13.287 13.287 01
114 18.621 5.334 11
8 13.921 19.255 01
309 19.445 5.524 11
305 5.968 11.492 01
123 15.172 9.204 11
45 10.006 19.21 01
160 17.491 7.485 11
92 5.776 13.261 01
93 15.26 9.484 11
61 9.834 19.318 01
292 16.387 6.553 11
326 6.96 13.513 A B

t= (a,b,c) x (x1 — o, Y1 — Yo, 21 — 20)-

XS LA BRREAT SR, TR AR

(x —20)* + (y — %0)* + (2 — 20)* = R
(ZC — X0, Y — Yo, %z — ZO) ’ (Cl,b,C) = 07

(‘r_any_yOaz_ZO)'(m,n,k>:O.
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AR (5) FRELEG M SEEEN R =200, AR (6) FrRE MO EETHE XM,
AR (7) FoRBE MO TETFERENESE . itEHROSEREHAD, BT EE E—
SRR R A PR O, (BRI AT DL — A, (R A — AN B0 Al bR
WATVFTHFEZER, WE S PR, R 5 B b AE RN BGOSR R B N4 R, A
XA EE) RATPE 4G . R R 2R BN RO ARKS (2, y, 2) F1 (2, 2') 5003k 5 B F5
B IBE B, B A A B O AR RS BIA BT R 45 R

B 5 SRR OAER

AR L O 2-F5 (z,y,2) ZJa, X RN AR (22, 40, 22) BEAT KM, THE 23t

e
(z2 — 20)* + (Y2 — Y0)* + (22 — 20)* = R*; (8)
(962 — X0, Y2 — Yo, <2 — Zo) : (xz —T1,Y2 — Y1,%22 — 21) =05 )
(552 — Zo, Y2 — Yo, 22 — Zo) : (m7n7 /f) = 0. (10)

K 4R, AR (8) FaRED O 5N AEEN R =200, AR (9) FRAEON EH
THEYN, AR (10) ForfEE ON FEE TV kR E £ FRET SRR SR, K
R BIAN— ST U R TI R, BT TIAS, B R NY 567 R X M
Ff RISV MR A, BRI KT 52 M S A R S R IR AT SE BIA 57 45

5.2.2 [AJfERMR

RS ) R — [ SRR AT W0 R oS B R LI 5 TR LR, BARARS IR =
1) DL Dijkstra (1 m A& i Oy SRR 45 20 3ol T SRS s R 246 i 148 I s 1 i LB 24
% Sp Nea v raES.
2) WA Sp L, 2R RO u Mo, WA R o REEE +u — v
RIBEES +o B2 RN RAEIEE < HATHRIERIE, EHRILL Eelect.
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3) K 2) FHUSHRIEEE R HAIL Eselect IMAE] Sp s

4 Y5 Sp FEFRHINL.

ReRL I s AR I3 2% IR TTIGEATIZIE, W USRI IE)E 1 CATHUL A, JetkyE ATHul
KPEEHATLURL, AR A I RHGHAT B, BRI IIATIZ g 1) — 25 53 . Bdlade 1 ML
a5 2 R MATE RIS R P K 3. 4.

K3 HEHIEE 1 HIERIGRE

RIERS | RIEFTEEIRE | RIEATKFRE | R IE R
0 0 0 R A
503 13.387 13.387 11
200 0.865 14.252 01
80 16.614 15.749 01
237 21.241 4.627 11
170 7.689 12.316 11
278 10.457 22.773 01
369 21.893 11.436 11
214 13.313 24.749 01
397 22.33 9.017 11
612 16.972 25.989 A5 B

BEMEIEGER KATHUZE R G, {4 matlab #1724 K, A4 1 FAEIESE 2 1) T
Rk 6. THR.

5.3 RE=EESRRE
5.3.1 BRIz

X iR =, BN RS OE S5 45 2 B R 1R 228 min(error, 5), o error N IEHT
w22, AT & Z G OLEAT M AR, B BIE ) @R IE A b B B AR IR R M HLaR 22
HEZE NS, MR MIEOLREY B H BHh, 84 A T R Dh Bk B Y Hh 2
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R4 B ZHHRE 2 TR RE

RIERS S | RIERTEEIRE | RIEATKFRE | K IE SRR
0 0 0 HR A
163 13.287 13.287 01
114 18.621 5.334 11
8 13.921 19.255 01
309 19.445 5.524 11
305 5.968 11.492 01
123 15.172 9.204 11
45 10.006 19.21 01
160 17.491 7.485 11
92 5.776 13.261 01
93 15.26 9.484 11
61 9.834 19.318 01
292 16.387 6.553 11
326 6.96 13.513 A B

N 100% 1. R, (B0 24§ IE A Point yerrica HLAR IE 5 Th 8% & 2 WO % 4% 254
(verticalepror, horizontalerrer)s RATZ Pointyerticar KB 1R 24 (5, horizontalerror),
X Ponitnorizontar WHATRARIRAE . X TR SLI, AN TR 2B BUn] - — FEiE2 1 56
26 1T A1 28 1711 error, N5 BIT]SRAS 2500 T BA &, 2178 Dijkstrat AL
FIWrF 2 57T 2k H i, A HIEEE Rk B iih, 84 AT s B)iE H B e
A 100%, WHEREAE AT, RATEATEIE SRR ohdgdE, 4 H g — A n R IE MU R
HOERIERD), WREE R IE R IR R I8 2 i, I A B2 80%. B E AT
FashigdE B2 A B RERIIA H W Hh,  BIATSRAF SR AR .
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K6 a i —HIEE 1 BRI E

Bl 7 R R 2 BRI R

5.3.2 AR

R, WABIESE e, AV A AR R fE O I 21 DUAFAE UL
REfE B8 H (1l  WZATIE RE2)IE H M HL I MEZE N 100%, fEATIZERE R H IHBE S 6L T,
R BN A 104823m, FONTEEH B IE A, BT DARRATIE S Bl s s i, K
BN RAE —2%, LR IE S AN O 10 Ay, BARTT SABFR TR [0, 503, 69, 506,
371, 183, 194, 450, 113, 485, 248, 612] B ZE WL ES, EARMTZE AR R I3RS .
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RS AE=HEE 1 FUTRRIZERE

RIERS'S | RIEFTEEIRZE | RIEATKFRZE | RIE A
0 0 0 HR A
503 13.387 13.387 12
69 13.807 22.194 02
506 21.675 12.868 12
371 15.615 23.483 02
183 22.653 7.038 12
194 13.611 20.649 02
450 19.588 5.977 12
113 6.507 12.484 02
485 13.787 7.28 12
248 4.22 11.5 02
612 23.733 19.513 5 B

BINBAREE 2 J5, FRATR ALK BT A 1] RS IE 55 8 R 5 22 17 A7 AE MUZE e % 25 H 1
M, JUZ AT RE A H 1 AR N 100%, 7E AT RERE H b s oL R, 15 25 N
EN 161639m, [FA 75 £ 2% AL IE AN i DAERATTC S Il S A Ao, R 300 e 4 A 8
RAE—%, BHUES N PR ESAECN 21, BART SAARRIITR: [0, 169, 322, 270, 89, 236,
132, 53, 112, 268, 250, 243, 73, 249, 274, 12, 216, 16, 282, 141, 291, 161, 326]

HARRLZE DL K9, BARATIZERRIE WAR6.
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K6 HB=HIRE 2 HLMRIGRE

RIERS S | RIERTREIRE | RIERTKPFRE | KRIE 8K
0 0 0 HR A
169 9.27 9.27 02
322 13.418 4.148 12
270 11.34 15.488 02
89 18.89 7.55 12
236 10.127 17.677 02
132 19.831 9.704 12
53 10.259 19.963 02
112 15.461 5.202 12
268 2.157 7.359 02
250 11.763 9.606 12
243 6.958 16.564 02
73 10.5 3.542 12
249 12.846 16.388 02
274 15.686 2.84 12
12 6.436 9.276 02
216 14.238 7.802 12
16 4216 12.018 02
282 11.655 7.439 12
141 8.1 15.539 02
291 13.585 5.485 12
161 6.466 11.951 02
326 16.612 15.146 KB
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B8 ME=HEE 1 HTHRIEEE

B9 RB=HEE 2 PRI E

6. {REVIEMN SHE

6.1 HRFIEH
6.1.1 BERIFR S
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if now id==self.len-1:

if (vertical val >self.thet or horizontal val > self.thet):
return -1, -1

else:
if self.vis[now id] [0] == 1:

return 1, O

self.vis[now id] [0]=1
self.point num += 1
self.val2id[now_1id] [0] = self.s id
self.id2val[self.s id]=now id
self.e id=self.s id
self.s id +=1

return 1,0
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if self.allow destination(vertical val,horizontal val,now id) ~ 1:
return -1,self.inf

val = vertical val

if self.csv datalnow id] [4] == 1:
val = horizontal val

if self.vis[now id][val] == 1:
return 1,val

self.vis[now id][val] =1

self.point num+=1

self.valZ2id[now id] [val]=self.s id

self.id2val[self.s id] = now id

self.s id+=1

add=0

if self.prob and self.csv data[now id][5]==1:
add=5000

for i in range(l,self.len):
if 1 == now_id
continue
loss=(self.dist data[now id] [i]*self.delta)
if self.csv datal[now id][4] == 1:
# tmp=min dist
is ok, val=self.get ans(now id, i, loss+add,val+loss)

if is ok!=-1:

self.val2id[now id] [val]
self.val2id[i] [ vall]

<!
Il

if (v in self.is add[u])==
self.is add[u] [v]=1
self.e num+=1
self.dijkstra.add edge(u,v,self.dist datal[now id][i])
elif self.csv _datalnow id] [4]==
# tmp=min dist
is ok, val=self.get ans(now id,i,val+loss, loss+add)
if is ok != -1:
u = self.val2id[now_ id] [val]
v = self.val2id[i] [ vall]
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# print (u,v)

if (v in self.is add[u])==
self.is add[u] [v] =1
self.e num+=1

self.dijkstra.add edge(u,v,self.dist datal[now id][i])
return 1,val

1.2 3 —.Dijkstra Hik C++ 15

void dijkstra(int st,int n) {

for(int 1i=1; i<=n; 1i++){

vis[1i] = 0O;
dis[i] = inf;
}
dis[st] = 0;

priority queue<Node> Q;
Q.push (Node (st, 0));
Node nd;

while (!Q.empty ()) {

nd = Q.top(); Q.pop();

if (vis[nd.id]) continue;

vis[nd.id] = true;

for(int 1=0; i<V [nd.id].size(); 1i++){
V[nd.id] [i].first;
int k V[nd.id] [1i] .second;
if(nd.d + k <dis[j] && !'vis[j]) {

dis[j] = nd.d + k;

int j

route[j]=nd.id;

Q.push (Node (j, dis[]j])):

1.3 P =.Dijkstra ByEIRMLBEZTH C++ UG
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void get next shortest path(int n) {
int MIN=1000000000;
int au=-1;
int av=-1;
for(int id=1; id<=n; id++) {
for(int i=0; i<V[ id].size(); i++){
int j = V[ _id][i].first;
int k = V[ id][i].second;
bool used=false;
for (int up=0;up<used edge.size();up++) {
int u=used edgelup].first;
int v=used edge[up].second;
if (u== id&&v==]) {
used=true;

break;

}

if (used) {
continue;

}

if (dis[ id]+disl[j]l+k-current min<=MIN) {
au=_id;
av=7j;

MIN=dis[ id]+disl[j]+k-current min;

}

current min=MIN+current min;

used edge.push back (make pair (au,av));

for(int 1=1;i<=n;i++) {
routel[i]=route[i];

}

routel [av]=au;
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