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AR T RIS AT BRI, AR A BE Coste,ge ¢ =1000 . Costpg,, =10

ERF(D) N EbR R, ARFAR(Q2)- @) AR A 3 E KA R kAT, R
9 PIMIPLIZE R KW RS CHIENISIT BUIRES . IR R B2 R R i 55
K2, &5 BARESI AN AR, X x-S BT VR B W R -

()N BFRRE,  EERGUPELE 5 AT A 2 Fid

KQ)EMILEITLIR, Rt BHIZE;

KRNI f B KB RZHR, R f 2R ] 5t K

K@@)2 WA FHF AR, Fox Wl p ENE At 2 SIEEN T a;

KGRI B CHLBE R, FRRHUIHLERN [ At FFTA EHL p R A L f
AKRT 55

K (6) WA HIFETE LA PR, FoRHIATERT (8] 5t — Dpt, KA AL p MATA
RPE £ AKT 55

NN AMIFBUE LR, RRMIIE f 7ERF 0] t A KT 5 ORE R 5 /N

HE@®)Zm/N ITHRIBAR, Ron WL p £ T8 R CHJG 45 208 WHTHEECN 0.

5.1.3 RBERIREEARMU KR

PEURAR IR ) A DA N DTS LS N N AZBAT, A NFERUTES 13K
A, HAs U IRAT 558 15 58 AT 55 B 80 S s o K IxX — AR A T i UE A iR (1)
PR TR R 2 SE R AR YR ALV, W IE R RS 25 FIFRIRZE v F WL L4047, XM EER]
RE FEC AL AT S ZR 1 2R [ 1] o L6 A R B S 32 W L3725 P B2 W 1) BT A R BRI 428 52 47137
R Z] (FENLIZ R R ZIE K7D, e iR RN ZI3R . St Pk &t ZI By
BT HP I —NMES, REPATHENIEE N —ANES, @ FHIRIRAEME . & HE 0
PEE AR RALLHES, RIS R LR &M, WRRTE KA N Z APk % (ALK
PAT, I HIFEAZMIE AR RET 0] 5 NFRIRAE B W RARF & 2R ULEE R — A 6L,
HEA CHLLATEEE, Zm Ba v AT ZMEE R €L, &R i R B 1 EHLR A
1T, FARZER KT 5 /NE, WNZATHERBEGE « A SCR A 4 3 R B L 418 L FRRAE
R, PRAFSIPEER 2 ML R FRIRSE R IF S8 e Se MM d o X ek Fa R AL e H:
AR IR W LHE R 10 J5 SR B R EAR, EL 2 T A AR 5 AR R

BTk, NMAEERREERPE, HoRERBISRE.

(1) FeRHHLE 9 I I A YL, HHEE RIS E S, FpfeR
R BB 2 52 FLR M T P AR AR I JE SR MLEE . B RN LS LR TR R TR I R, e
WUPELE i) AT TR, WiER 1 B
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R 1 BSEATHER) AT THRIER

BT | AGHE | FECEE | BAME | HEHAME ﬁ; f{; é@ e
174773957 4/22/16 17:25 | 4/22/16 17:23 | 4/22/16 19:02 | 4/22/16 21:00 WTR OVS 14098 118
174773460 4/22/16 20:50 | 4/22/16 21:45 | 4/22/1622:05 | 4/22/16 23:00 OVS Z0V 14098 55
174777548 4/23/16 3:15 4/23/16 3:15 4/23/16 4:20 4/23/16 4:20 70V OVS 14098 0
174773636 4/22/16 16:05 | 4/22/16 18:33 | 4/22/16 18:32 | 4/22/1621:00 | KMM OVS 15098 148
174774076 4/22/16 20:05 | 4/22/16 21:45 | 4/22/1621:45 | 4/22/16 23:25 OVS XIR 15098 100
174774222 4/22/16 23:50 | 4/23/16 00:10 4/23/16 1:50 4/23/16 1:30 XIR OVS 15098 20
174773751 4/22/16 17:40 | 4/22/16 19:30 | 4/22/16 19:15 | 4/22/16 21:05 LLT OVvS 23098 110
174774144 4/22/16 18:30 | 4/22/16 19:35 | 4/22/16 20:00 | 4/22/16 21:05 XIR OVvS 26098 65
174774124 4/22/16 18:50 | 4/22/16 19:29 | 4/22/1620:26 | 4/22/16 21:05 LEH OVvS 41098 39
174774298 4/22/16 16:25 | 4/22/16 17:35 | 4/22/16 19:50 | 4/22/16 21:00 GKS OVS 44098 70
174774204 4/22/16 21:05 | 4/22/16 21:45 | 4/22/16 23:00 | 4/22/16 23:45 OVvS VOR 44098 40
174773919 4/22/16 23:55 | 4/23/16 00:39 4/23/16 1:50 4/23/16 2:25 VOR OVS 44098 35
174773887 4/22/16 18:35 | 4/22/16 19:30 | 4/22/1620:10 | 4/22/16 21:05 NZK OVS 51098 55
174773380 4/22/16 15:10 | 4/22/16 18:09 | 4/22/16 18:01 | 4/22/16 21:00 MIJT OVvS 64098 179
174773432 4/22/16 20:50 | 4/22/16 21:45 | 4/22/1622:00 | 4/22/16 22:55 OVS JOG 64098 55
174778458 4/23/16 2:05 4/23/16 2:05 4/23/16 3:00 4/23/16 3:00 JOG OVS 64098 0
174774466 4/22/16 13:30 | 4/22/16 13:30 | 4/22/16 15:18 | 4/22/16 15:18 OVvS HRA 85098 0
174774314 4/22/16 16:20 | 4/22/16 19:10 | 4/22/16 18:10 | 4/22/16 21:00 HRA OVvS 85098 170
174774048 4/22/16 19:45 | 4/22/16 21:45 | 4/22/1621:15 | 4/22/16 23:15 (OMA QSM 85098 120

FERALYE: 13 PE, HUUHMIEE: 0 BE, MUPELARIEIRES (A 1279 8.

(2) FE3R 1 R H F I, K63 H A AR SE TR IT 40 21 R 3 IR AT I BE R 5
AT R LR R i O LIE, Kot LHON TG UBE R E R, B2 Al
YRR HVEREE SR N, PR S B SR 2 P

R 2 OVS WLtk K BIiA i PE o &

HE R H R BITARFIE] | 4/22/16 13:30 | 4/22/16 15:18 | 4/22/16 16:220 | 4/22/16 18:10 | 4/22/16 19:45 | 4/22/16 21:15
H R K Bk Hh oVS HRA HRA ovs ovs QSM
A — S 174774466 174774324 174774048
H e R IS TE] | 4/22/16 15:10 | 4/22/16 16:01 | 4/22/16 20:50 | 4/22/16 22:00 | 4/23/16 2:05 | 44/23/16 3:00
iR Hl R Bk MJT oVS ovS JOG JGO oVS
it —gm S 174773380 174773482 174778458
Hi R R BIARTFIE] | 4/22/16 14:25 | 4/22/16 17:50 | 4/22/16 19:05 | 4/22/16 23:00 | 4/23/16 23:55 | 44/23/16 1:50
iR Hl R Bk GKS ovS ovS VOR VOR oVS
it —gm S 174774298 174774204 174773919
Hi R R BIIARTFE] | 4/22/16 16:05 | 4/22/16 18:32 | 4/22/16 20:05 | 4/22/16 21:45 | 4/22/16 23:50 | 44/23/16 1:30
HUR S K Bk Hh KMM ovS ovS XIR XIR oVS
i —gn S 174773636 174774076 174774222
Hi R R BIISIF ] | 4/22/16 17:25 | 4/22/16 19:02 | 4/22/16 20:50 | 4/22/16 22:05 | 4/23/16 3:15 | 44/23/16 4:20
HUR S K Bk Hh WTR OovS ovS ZOV ZOV oVS
LI HE 45 174773957 174773460 174773548
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(3) giitH OVS MLk & J5 r] P YAUE B, X BRG] & 48 10 (8] B s BE 7
Wiy, BAE—EN AN AEESPHATHEE. HAMEBWE 3 s, YL R a2
T5CEE 45 4380 5 B TE]

Th B BT IR R B b BT

* 3 OVS KA WALEER

RS Bl PR ) Bl P A ) WL [] T RUFERATI [
32098 4/22/16 13:11 4/23/16 21:10 4/22/16 16:52 4/23/16 4:20
36098 4/22/16 11:22 4/23/16 22:40 4/22/16 17:43 4/22/16 19:30
42098 4/22/16 5:17 4/23/16 15:10 4/22/16 5:17 4/22/16 21:10
75098 4/22/16 11:15 4/23/16 21:10 4/22/16 17:04 4/23/16 21:10
82098 4/22/16 12:00 4/23/16 16:20 4/22/16 12:00 4/23/16 7:04

(4) MR 2 Ak 3 WO S AR URAE IR IT, , R TT, P AgAT 23R 2 il TRl — ML

YERZ B IS HIRE 1R T BUR PAT RHLICIRAERS S K AR L,
FNF =F AT H KL,
RHLFRIRTT K

(5) HHE 1, KON CHLIRIR T R ENIE

174774048
174773482

IT, =174774204

174774076
174773460

HIGJE 53R 3
FAERZON 5, 9 e WL AL B 0 70 B 42 1 5K

1

o

0
0
0

FLAUHE 5 A B (0 223U bR i

BRI LA PRSI TH] (1 BT -

— .
i o
0000
0100
0001
0010
1000
AT 64T TR

K4 POAHE AT ZITHRIR

)

HHAT R Eb
B, ELPTA AEEABEIR AT A KL S ISR A (O AEE AT TRk 4 R .

:. ‘ . AR AR
BEAS | ENE | g | s | omsasE | oo | TUN | 2R | e
174773957 | 4/22/16 17:25 | 4/22/16 17:23 4/22/16 19:02 | 4/22/16 21:00 WTR OVS 14098 118
174773636 | 4/22/16 16:05 | 4/22/16 18:33 4/22/16 18:32 | 4/22/1621:00 | KMM OVS 15098 148
174773751 | 4/22/16 17:40 | 4/22/16 19:30 | 4/22/16 19:15 4/22/16 21:05 LLT OVS 23098 110
174774144 | 4/22/16 18:30 | 4/22/16 19:35 4/22/16 20:00 | 4/22/16 21:05 XIR OVS 26098 65
174774204 | 4/22/16 21:05 | 4/22/16 21:05 4/22/16 23:00 | 4/22/16 23:00 OVS VOR 32098 0
174773919 | 4/22/16 23:55 | 4/22/16 23:55 4/23/16 1:50 4/23/16 1:50 VOR OVS 32098 0
174774076 | 4/22/16 20:05 | 4/22/1621:00 | 4/22/16 21:45 4/22/16 22:40 OVS XIR 36098 55
174774222 | 4/22/16 23:50 | 4/22/16 23:50 4/23/16 1:30 4/23/16 1:30 XIR OVS 36098 0
174774124 | 4/22/16 18:50 | 4/22/16 1929 | 4/22/1620:26 | 4/22/16 21:05 LEH OVS 41098 39
174774466 | 4/22/16 13:30 | 4/22/16 13:30 | 4/22/16 15:18 4/22/16 15:18 OVS HRA 42098 0
174774314 | 4/22/16 16220 | 4/22/16 19:10 | 4/22/16 18:10 | 4/22/16 21:00 HRA OVS 42098 170
174774298 | 4/22/16 16225 | 4/22/16 17:35 4/22/16 19:50 | 4/22/16 21:00 GKS OVS 44098 70
174773887 | 4/22/16 18:35 | 4/22/16 19:30 | 4/22/1620:10 | 4/22/16 21:05 NZK OVS 51098 55
174773380 | 4/22/16 15:10 | 4/22/16 18:09 | 4/22/16 18:01 4/22/16 21:00 MIT OVS 64098 179
174773432 | 4/22/16 20:50 | 4/22/1621:00 | 4/22/1622:00 | 4/22/16 22:10 OVS JOG 75098 10
174778458 4/23/16 2:05 4/23/16 2:05 4/23/16 3:00 4/23/16 3:00 JOG OVS 75098 0
174773460 | 4/22/16 20:50 | 4/22/1621:00 | 4/22/16 22:05 4/22/16 22:15 OVS ZOV 82098 10
174777548 4/23/16 3:15 4/23/16 3:15 4/23/16 4:20 4/23/16 4:20 ZOV ZOV 82098 0
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174774048 | 4/22/16 19:45 | 4/22/1621:00 | 4/22/1621:15 | 4/22/1622:30 | Ovs | QSM | 85098 | 75
JERAUYE: 13 FE, HOMAPE: 0 BE, MIHLERIERISH: 1104 736,

(5) AR 4 53R 1 alA, RFEERIGIREEX ML E AR, wl AR ATHEE 1
JERINE],  EERACAMLAYL 9 X REFER /- AAEE, SERE TR AT I 2R 2R L B 11
EXCEL g th. MRAEHAEE Tk, SHE20E Witk can’l 2 B,
MEREATTAT AR A, EORA R A ATEE RATTHRL, £ OVS HLIzk N [E] BL Y
BOAE WA BRI IOATHE,  HAENLIZ YK SR 00 (R — e a0k AN Fe i (RO B B 836 2 L BR
P MUHERIANAT, B CHLSAAT AP FD 18] B TR) KT 45 208, i A2 AL H B9 ZEK

4/22 5:17

— e T e T T o R e R o o =

4/22 18:00

4/22 21:00

4/23 22:40 ' ' '
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

K2 HL 9 B FEEREAT ATEEIRC R A (AT TR

KBRS0 1A AL IR AT SR, e m LA S R sk 4 AE 2 o,
RGO AERESE 13 B, BGHMIPE 0 BE, MBI R 1104 738,

5.2 B|f = EEARNEHEE)EE R AR A ET AR 8] 7

LE ) — A, ) @R R R — MUY BT KL A BE ) B A, (BAEAN
[ LY (R A A,  H b AN A S5 A T AU BE LB VR 2 /N, 2 B 3 RN S R [ B R A )
FEVRI ] A B0 FELUB S T EH R FT AL R A CAUBTHE, i g i G i () R A
JE R EE R AT RE A IO, RIS ARAIE BT A e S AR SiE 15 B TA) £ 0
5.2.1 fdEiR S HIBTZS LR A

H T 1) R 5 S R T A MU R T A L e, ELIIN 5 AN [EIAL 2 1] F) AT BT U R A
A SR S 1A R A DR A AR R U TS v SN AN R TR A B B 1) & B o A, R
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AT FEMTIERIN A B H I I 2 P 28 AR AL BERL (2], B DA SE I i e A A\ b ot it
) [ 45 AL AT 3

IS 225 DR 2% RS SRR [R) I AR, 99 5 2 I TR 2 () 4R A AR o BEXFIZIR R, AL
PR T — RSO BN 3 R, DALRDUR AR, B EARE TR AR, &
RV D A iR N TR P 1 N = w1 NP =S g A S8 - o2 R S T
A N LI B AL BRI (] o I 2 R o, ) BRI RR AR I AT K AR Ak, A6 1)
AR LY AR AL, AR (K AR N [ AL R AL

HLAL9 HL2321 HL24320 HLAY73H

- VIO
ELib

N — — — N— —

W35 5% R ]

18:00

21:00

— — .

v HUmRSRL e

B 3 Ot R 2 1 2% 1]

K] AN SR AR T LR T RISAT YL, R LR R IR . 0 1 S R 1%
WUPER) RATIS ], JCARKR AT DAR IR AR R % R BV B TR AT BT AT i A BE L . 7R IX
AN e BB 2 R 2 R 0 T A IS

BEEHT S R — e IR R e A AT ST — R A g
i Z B E L7 Pk 2 IR 18] 55 DA WLZH A7 AE 25 PR RATL AR BT 1] A

TR AT A R A L CATE A G RN ) 5, — M IAE — R4 R
eI
FREEA KT A R AR A, PAR AT IZ A AL .

FREERIETT e RoRPPLRE I A i, A HAT IZ A ALY .
WUPEI: JEEAT— DA AT BT R] S — MR R IE AT BT, KRR %
AR I I RE R

FEARIN: FEFEARERL TR IE H AT 2 L SE PR T IR, R iZ B a] &

AT RHERER

19



WHLIR: AR RIBAT BRI, R RN LT T 8

flan, BB O PATIHIMIEE a T 2ANIZ A, R BEHEIR I TR 1S 7EAL
WK A S RBE, SER IR R Tz =4 TIEIR . BT Al — AP A e R 55 JR 1A,
FENL 9 %5 25 R AL AT LABAT AL b, AT DU ALY 321 B9 KM AT R BE
b, (EFHEALER, (HX —fie = A MM A . BT PRI E R 321 7%
MUE SR, HHEAWHLIA T2 W KL, FLEE ¢ T 8D al 34T I RBLT A ZEZE iR . AN Al
PR 033 B 25 0 2% AT DAAR 07 ) 220 1 AN )AL 28 2 TR) Frp B P 0 8 ) A, ] 3 i i T 4 L
BB TR, e S AT 3L 1% 0 48 0o 1) B AT E R, AT & 38 22 HEPE 1Y)
B 2 3R L P AT AL

5.2.2 BT BUHER=MERER 0-1 XA

AT ) @ —, e i) 8 e B S R BT AL BTG EE, L0 T AN [RITLERY TR f
PERFE S A . Rk, FATE B AR E0h SI NI LB i, Hie A5 TH 0-1
A5 DA IR KL E ¥ 5 [ 7][8]-

I 8 — H bR R 2L

minLZCostcélncelf ~(1— X, )+ > Cost gy - Z(t —Dpt, ) X + Y COStopanges -(1— I ) xﬁJ
feF feF

feF teTs
(10)
T ) R ) AR A ARAE R R PR TR 2, DRI AL AN FEBEE AR i) — 2
HH R SEBR e @, G I A R R

I, =t2If,type,VtypeeType (11)
yoe
't oo = pEzR: dfp-pezpt: Xy, Vf € F (12)
X( ype = p; ::fp,Vf e Iy;,Vtype e Type (13)
diype = Zty:p d,,Vf e F,Vtype e Type (14)

pe F;ype

Horb, Brin AR EE LR

X oo PIMLHE £ 215 P type $047

Ay ype AW JETHRIGZ TS HHHLA type 4T

Xy, /9 0-1 228, FIRKRALPE f 5 H WL p KT

dy, 9 0-1 225, HIRFRMIBL f IRTHRZ S KL p KT

I ype 79 0-1 2850, FRFRIRIKE JSAIPE £ XN CHLHLA type 5 SR 1 RI52 AR F]

I, N 0-1 785, FRERAYE f PR E AT G CHIALEI N2 B — 2.

Hrp, HSE5T 5 € X T:

Type XA CHIWL AL FIEE 5 s

Pype ZNHTH KA p J& T KHLHLE type HIEE &

W T AN RILEY () B UL T R A S5 T HERE R 2 /N, BRI B 2 Costey e =
30-Cost

Delay f ©°
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IR0 E bR E, 290 AR (2)-20(8) KX (11)-3K(14) 9 AT Hh % 8 120 3R
At I RE RIS A R 3R A R 29 3, X BEX (10)- 3K (14) AT FE4H U B an T

(10) 975 FEAN MUY (A 18 e A AL B b, ABAS— BRI, el (11, )%,
(08 SCRMLHE £ 7RIS ]t SR I R A THLEAR L.

AN L R, RN JGHIE £ 3R KHIHLE type 5 50HRI2 SR A

A2 X ML LI, KPR G ME 6 B LI type 5 11Kl 2
A .

A3 RMIEPATANR, RRHIE 1 275 HHLE type PAAT

()2 FEMIEHATAR, RREMIE £ 215 AL type 047 -

5.2.3 RINR KB ERMALKAR

ANFET R —, b in) 2 R B P A R B A RITEE, T B HLAEAS R [H]
B R AS, F A RENA R T EZE T REERE .t p. type ZEATH
G, AIARET AT, 0K A () — i SRR AR YR AR ) R, B A A AT LR A E 4
IR, THEER T — TR SRARRE ). T LN, AT R HBERGR K
ST ARAL ) U AT SRR, XA R SO BV AL ] 8L 1 S48 R 2 HE T 42 52 B
SRR, A FTEE RIS LR [6]-

FRAIE K H 3 (Simulate Anneal Arithmetic, SAA) & — Ik T ML ) E L, FHK
FE—A X IR AR A T 23 A R T A ) s LA - LGB K I EAER HiG &2 i<l
KO AR, AR IR AR A R, R P BRIk AL T PR 1) TG R 12 B
Y, RSN RE T, RN RS RN, KT AT, &E&AREmLT
W, AR RSN, LR, B BONFRE . BIE K BE (R R T X 1 S 15
THIM o

BB KSR #O2 W ER B g% b, I RN — MR S HIAN
BEE0T, TR 2T A NEIRE. Mg T =SRANKEE—&, WEES07F—
P A Cfem”, LSRR ZME R SO T e i) GG . BB K Bk s DR 335 )
W—MEE RAE RIS . B Pk F— 48 E”, AR a I ENIA AL & 2«4
JE AR R, R I R0E DL — 0 BN B XA, A — e R 3 7 SR 3 a R A
fiE AT e

B0 AR AR 1] 8L, A S DA KWL AE 1 B (] A A D i, 0 A SR i 1) 3 2 S ol bt 2 A
IR X THYf Lty p EBA LT RIAHNMAE. B, TR H AR — ]
ATRRAE RPAT BT SR IWIGa U AG, 1 JE AR RRGEAH, 18I BEATL IR B 7= A A
SR P ZATUIE R T 55 KNI IR pliAY, 35 JE IR A PEAG, RO S IR B AR 2D 24 1 3t
NPRIE LA E R I AR AN 20(2)- (B I LI AR F A, A 0 8 Sl o 259 75 2241 e
TR LI, T 2 2 TR e BRE IR A e /NG AE N e L 8, R 45 SR -

TEE 4 B gk AR K B SR g AR AL i) i kAR
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W AATE

[ e e ]
%

!

Y 1 e N
FERATIR 72 ﬁ%ﬁ%ﬁbi S50 R

—- R LT

v

AP RATURARAE I g,
AFE, TN B
A b 2 it
AT t <
pARPUEFE fREET R
TR U 5 e
f i o B TE A8 45 1 JECARAT A AR LS
E{j{fz;zzigg PR A BN ]t p, BN &
Ly 2R O i A HUB A Ao 41
T

iy

JRAIR D g 26 1 1t i

B R g
RB/NT

vy

1B B I ]
FAFRE AL

Fm

[ it Fo I A ]4

K 4 BUR KSR

UL, AR R R EA RS AE, JEIREL B (A S
RV TR, WER I DT ia U, RGBT REAGR KA

EVIMH I E B, A8 KPR B t, =10000 5 P78 3 1 5 oK a2 AR ik 4L
iLk =1000 ; ZMEIFH R KB B oLk =1000; BKGEFK 1 =0.99; TEIFEEAE T Z K
/IME N ostd =0.001;  WIEFAPRAT B H br R EUE N olen =100 ; SMEIRAFH H A5 R 2L
BN olen =100 - 7EIB KT FEFIPIEIR 1, RS T5 2T Metropolis £ 7€ FhAEHEN -

p= e—(Ej—Ei)/TO (15)

AR p KT [0,1) XTARIBENLEL, WASRESZIRES j VSRR A ARG, WO
N S IR/
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BRADIR KRS B B ML AR IE BRI (8] 189.3 /NI, HAR 734
BOONTYEEE WAL R B AF . IR 5 Al DU, X T AR KA LR AT B A EE
B CREAT A RE, AR G P I B o ZEMTEEMI RIS, 25 A LA [|]— LAY (1 ]

KHLEEAT B, I fE

BRI 5 PR, 58

R SR, HAMORBOMOSA; AR PR RERA 2R

FHRHL, 25 R i A PR S % 2 HH D mT A PR B £ AL R [ L P #Rm] T RL,

A — SRR 2 ORIE TR, 10 e — SRS 27 AL BT /N 1 A

R 5 OHAE AT 2T R2R

gAY | RN | wEE | sheem | s | 20| 22| B SR TERE
174773893 | 4/22/16 15:40 | 4/22/16 17:15 | 4/22/16 15:40 | 4/22/16 17:15 | OVS | NZK 9 51098 0
174773887 | 4/22/16 19:25 | 4/22/16 21:00 | 4/22/16 18:35 | 4/22/16 20:10 | NZK | OVS 9 51098 50
174773853 | 4/22/16 21:00 | 4/23/16 0:05 | 4/22/16 18:50 | 4/22/1621:55 | OVS | CGS | 32A | YJBPV 130
174773700 | 4/22/16 23:15 | 4/23/162:35 | 4/22/16 23:15 | 4/23/16 2:35 CGS | OVS | 32A | YIBPV 95
174773785 | 4/22/16 21:00 | 4/22/16 23:25 | 4/22/16 18:05 | 4/22/1620:30 | OVS | VRM | 320 | EMBPV | 175
174773630 | 4/22/16 23:50 | 4/23/162:15 | 4/22/1623:50 | 4/23/162:15 | VRM | OVS | 320 | EMBPV 20
174777524 | 4/23/16 5:50 4/23/16 8:10 4/23/16 5:50 4/23/16 8:10 OVS | XVS | 320 | EMBPV 0
174774366 | 4/22/16 6:58 | 4/22/16 12:39 | 4/22/16 6:58 | 4/22/1612:39 | OVS | PGA | 73H | HRBPV 0
174774372 | 4/22/16 16:00 | 4/22/16 21:00 | 4/22/16 13:45 | 4/22/16 18:45 | PGA | OVS | 73H | HRBPV 135
174773470 | 4/22/16 21:00 | 4/23/16 0:55 | 4/22/16 18:05 | 4/22/16 22:00 | OVS SAT 333 | KEBQV 175
174773442 | 4/23/16 0:00 4/23/16 4:20 4/23/16 0:00 4/23/16 4:20 SAT | OVS | 333 42098 95
174773817 | 4/22/16 21:20 | 4/23/16 1:15 | 4/22/1621:20 | 4/23/16 1:15 OVS | BVO | 321 44098 25
174777900 | 4/23/16 2:25 4/23/16 6:40 4/23/16 2:25 4/23/16 6:40 | BVO | OVS | 321 51098 0
174773773 | 4/22/16 21:00 | 4/23/16 4:15 4/22/16 18:35 | 4/23/16 1:50 OVS | KEP | 77W | 64098 145
174778252 | 4/22/16 15:40 | 4/22/16 17:15 | 4/22/16 15:40 | 4/22/16 17:15 | KEP | OVS | 77W | 75098 0
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el s s, JEERIHRET 200 ASATHERT B E B R GE R R, A F R Bo
N2 2 A BIRAT 5 BTG B o X T AR BAR I ), BT AL p nl A 2 i
PR A B, B EIAEE f A iR R I B, TR (BT E B
TEVERGHARARAR ) AT A 2 1 1 e o R A A R L FR) T RE R

T B R 2 AN R RBLAN R S A RIS K LIS T] 4], I HAS 23R AR
Pt £ A PAERE R FI, (555 RGBT W] T R ) R A
B, WA AW (STFT) SRR R, Al PAfa] bR 15 2 25— i %)
RIAE RATHE, RIUREES WAOATHE, BIURE B OTHE, ST FRBEN WL 5 BLRAZ B
HEERESE, IR A AT AT ALE L A ATHE R 1R TR

532 RABEFESSRGERHMT KSR

X T — =, SRR A T EATA LA B BUE LA A R A
FRHE S A, I 75 2% L T iR AN e B HUH R X NP ZE IR A . [(RIk, FRATIAE
BT SCVE I H AR BB SN RE B R B A, L A5 T# i 0-1 A —A 0-1 4%
R P DL A R O 4 i R b 57 B0 ek 5 75

I B = H bR R 3

> COStegnger (1= X )+ Y.COStyy, ¢ - > (t=Dpt, )X,
min| feF teT, (16)
+ D COStappger (1= 11 ) X + 2. COSty U - (1-14 )X
feF

feF
] B =AE I — . TR R Al b, B AT SIS B R R b Ak LR
WHARFAM(©2)-(®). H(AD-3(14), BAALZIRAAHH L X AR [ 8 =42
HY PR S B i L, X T 1 P A B A 2 B AT PR B
SR 2o, BASINBEAE 55 Rg# R — ARSI, BIRAIFrER
FeaI[10]. BEP 5K I T A i AR s oh, A AR e SCE N7 o % SR ik
Fe A 5E SON:

def{l, k>0 a”n

) =10, k<0
B, AR e (K)EK <O & RUNE, £Kk>0M& RN 1.
7 R =BT 38 AR B R
U, =2 > B0l . (xf,typel Zyne = O e, * Zipe, ), vi e F R LRI E AP £ BIANBE

type; type,

FHUREHL

Booltypel,typefg(ztypez —ztypel),Vtypel,type2 eType y 0-1 A&, FKaHLA type % L
A type, I BEATECR 3G, U Bool FEFE N—AN 0-1 #EFE, 173 ~type,, ¥IR7Ntype, ,
Vtype,,type, e Type , ZHLRL M type, 1% Dy type, I AT ECAn SR B0, U Bool,y,, e =1
75 Booly,, ., =0 T LLF Hi Bool FERE A — XS ARAERE o

WIS HAT 5 LR

Zyype UL type SF JS2 14 J3E 137 2L

Cost,,,., NALHE T —HIRE TLIEEHA KA, HT —RARELESIS LIRS
JER 2 /NI AR AR 2, R HIX B4 Cost, = 120-Costy ¢ -
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5.3.3 RHUR NE L KR

FAEC IR, e L= H AR R R A T

FRADIR KRR, MRAESIEIR B U, 22 a AR R B A B 9 Fras

BALAL, FFHIN TR 2, AL AT R

R 6 AL AT 2T R 2R

- " . - e | B BEE [ AL [ 6L [ R
Nt S G ) <7y s g 1) BIX A ¥ EER R Wom | wum | m RE |
174773460 | 4/22/1621:00 | 4/22/1622:15 | 4/22/1620:50 | 4/22/1622:05 | OVS | ZOV | 9 | 36098 | 10
174777548 | 4/23/163:15 | 4/23/16420 | 4/23/163:15 | 4/23/16420 | ZOV | OVS | 9 | 36098 | 0
174777404 | 4/23/16 11:00 | 4/23/16 13:00 | 4/23/16 11:00 | 4/23/16 13:00 | OVS | DGK | 32A | YIBPV | 15
174777428 | 4/23/16 13:55 | 4/23/16 15:45 | 4/23/16 13:55 | 4/23/16 1545 | DGK | OVS | 32A | YIBPV | 5
174774406 | 4/22/16 11:56 | 4/22/16 14:51 | 4/22/16 11:56 | 4/22/16 14:51 | OVS | GRP | 320 | CKBPV | 0
174774412 | 4/22/16 18:36 | 4/22/16 21:00 | 4/22/16 15:50 | 4/22/16 18:14 | GRP OoVS 320 | CKBPV 166
174773877 | 4/22/1621:00 | 4/22/1623:05 | 4/22/16 1925 | 4/22/1621:30 | OVS | AFU | 320 | CKBPV | 140
174777678 | 4/23/163:30 | 4/23/165:40 | 4/23/163:30 | 4/23/16540 | AFU | OVS | 320 | CKBPV | 75
174773741 | 4/22/1621:00 | 4/23/160:20 | 4/22/16 1925 | 4/22/1622:45 | OVS | SMO | 32A | LLBPV | 95
174773610 | 4/22/1623:50 | 4/23/163:15 | 4/22/1623:50 | 4/23/163:15 | SMO | OVS | 32A | LLBPV | 0
174774242 | 4/22/1621:00 | 4/22/16 2325 | 4/22/16 19:15 | 4/22/1621:40 | OVS | KEC | 321 | COBPV | 105
174778044 | 4/23/162:50 | 4/23/165:15 | 4/23/162:50 | 4/23/165:15 | KEC | OVS | 321 | COBPV | 0
174773506 | 4/22/1621:00 | 4/23/162:35 | 4/22/1620:55 | 4/23/162:30 | OVS | TKI | 73H | RRBPV | 5
174778400 | 4/23/164:00 | 4/23/16 10:05 | 4/23/164:00 | 4/23/1610:05 | TKI | OVS | 73H | RRBPV | 0
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XA KB A 23 S HA A, YN AR 2 AT R M5 B, AEATHER B AN EHUH 1)
UL, B REIR S 2k H B HUSE R N (] A, T WL A AT ik, 450
XI5 B S IE B AT B /) o

5.4.1 SN REBKIEMEITIBERREE

MR ) TP AR AT B, AR BN 2 AT RE 0] LA N SRR RIICRE (R
2 g 2 H B 2 (A AP E— IR i) k.
FAFR A RE 1R ) B T B, R NIRE SO L —MEE, RS BiA 4 H L e
e I T) B A 6T T M e ) G Rt 7], A 5 [ @ — 2R ABL, 11 SR RE R AR IR, AR5 56 AN [\ ik
BT EPIEREAAT BN HHPEIGE, WZRE 5 0 [FAT IR % LIk 2k B .
TG (0 2 352 1) R AR I BN B 2% SR R 1) 2 B T IR R B AT« BRRE AT I 4%
P BTG AR P AT, BT —MiEE B 2E B 8] 5 J5 — MU BE i A s 8] 2 (8] (8] g s
B FERT 45 8. ZMEOLT, R ISR (B 3255 A PR AR (Al TH 5, [FIRE
15 H AR R 75 2% e T iR 2% B RE AR A (8] o 5 RS PN R — AN, ST
FRUPE AE VR B e 25 IO e AR 25 — R BE, iR 25 Toi2: 3k H .
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BBE BB, S TH 0-1 2558 LR iR 2 (AT FE AT 1B 1L -
I @R Y H B R 2
> COSteaneer (1= X )+ D COStogey ¢ - > (t=Dpt, )- X
min| < feF teTy (18)
+ COStogg ¢ - Ny -(E=Dpt; )Xy Ky +COStgrey Ny - (1-% )

leL
FE 1) B — I 2 R 26 A 0(2)- () Al b, X RS ANA RIREAE B —
AP
%,=> % f eF (19)

Horb, HrHERAEE LA

| NIRE S, lel;

£ 0 AP IR, X T RRRIRE S, fOUIRE S | aRAR AL, X T IRAEIRE 5,
HI T IBCRE AR 5 R B 25 218 F At TA) 4y 3R 214 J — i BIE A B I (] P ig , PRIE BB 1,
RN RREIR % 5 PR AL i) Ja — FiHE 5

o RN IR i 25 Bl e A8 Y I — LT

e N 0-1 225, FoRIRE 5 | BINYE T2 AR IRt $AT, X TR IR 50 X, =X,
TR 5, X, zg(xfot -(t +Fly, )+45 < Xy, -t) ;

X, N 0-1 485, Ropike 58 YL f 2 HB3HRAT;

X, N 0-1 225, FoRRE 5N INYE f 2 HB3HRAT;
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Horb, B SEAT 5 e Uk
L RS AR 5 IR G
L BN BRI T AR 5 G
Ly R BRRE T AR S 5 G
N, RN 25 X L iR 25 [F) AT 3 4

Dpt, FHiHE f, (K 5 fe vk G e s

COSt 1, N HIRETALAINLIE 1, ARERNE H I3t nis R SA, thT— Ak ik
FTE H BHAR 2 TR 1 24 /N, BIHX BL 4 Cost, 1 =24 %60 - COsty,, ¢ o
R8N A bR R EL, I A AR SRR N (2)-20(8), I HAET XA ) 1
E LR AT (19), FRETR s 2 H b BB I (8], FSLAHN AW, X (19)1#E47
TEAH UL BT
A8 N HFreRE, BER 2 M A S XS WL EIE R A /) s

(19T f RISATAR, Rt f RHizE.

BT i) DY A, HOGBE LA T3 THBE £ X RRE S, f IR XN

PIANFR Ty, EEXT FRREIR %
XF IRRE IR 25

f R SO RTSCH A, AARIRE S | AR e £, (HET
f R A R B A T AR, AN AR — NIk % 5 0 R RE A TRAIL,

A NBRRE IR 5 1 Ja — A ATEE 5 R 518, XA T1E B br ek b o ik & 21138

AL [ 2EAT 22081, 7 AT BT SRS BIE 23 I T A 9 BT 6 U ]

5.4.2 FHLRIIR KR IMALKER

M58 7 B SE B AR SR E MG A — Mt WAL RAT IR, A RIS
FAAERREIR S, RSN P AL IR AR AR N 8] 2 RUONTR B HEAR AN R T 3542 1k, 5 Sup

RIS ZR T T 5.1~5.3 Fjd sy,

KA FEH T ZPATIA R F AL 2 Hid T

X, SECHMWHEENCOK, FIFH MATLAB 78 45 15 8] P9 SR fig it NP-Hard J5) 33 (1 S A
fif o RIHE, DRI i) R SR e A SR e LA, T2 R A2 5.2 BE R 29 s AT AT i
MR YR DO WS, 5 AT 252 B [R]85 N 3-SR — N AT DA sZ () R i s ol AR B SR A 1 45
B, EZMILTRITRET, P iRESRGERER AN 490367 /N, 757 RAGHPE AT
2R G FTEETRIE 3 mlansg 7 F1E 10 Fros.

TP AT ZITHRIR

R R . . | Bk | AL | R
fidigms | EREE | FEEE FIAHT IR e b Wom | g | m RE ree:
174774150 | 4/22/16 16:15 | 4/22/16 18:02 | 4/22/16 16:15 | 4/22/16 18:02 | OVS | LEH 9 41098 c
174774124 | 4/22/16 19:24 | 4/22/16 21:00 | 4/22/16 18:50 | 4/22/1620:26 | LEH | OVS 9 41098 34
174774226 | 4/22/16 14:25 | 4/22/16 16:05 | 4/22/16 14:25 | 4/22/16 16:05 | OVS | FUK | 32A | RLBPV 0
174773592 | 4/22/16 19:24 | 4/22/16 21:00 | 4/22/16 17:05 | 4/22/16 18:41 | FUK | OVS | 32A | RLBPV 139
174773859 | 4/22/16 3:10 | 4/22/16 12:56 | 4/22/163:10 | 4/22/16 12:56 | TRN | OVS | 3KR | YMBQV 0
174773502 | 4/22/16 16:15 | 4/23/16 1:55 | 4/22/16 16:15 | 4/23/161:55 | OVS | TKH | 333 | SNBQV 0
174777608 | 4/23/164:10 | 4/23/16 14:20 | 4/23/164:10 | 4/23/16 14:20 | TKH | OVS | 333 | SNBQV 0
174774154 | 4/22/169:16 | 4/22/16 13:46 | 4/22/169:16 | 4/22/16 13:46 | OVS | NCB | 321 | HOBQV 0
174773510 | 4/22/16 16:45 | 4/22/16 21:00 | 4/22/16 14:50 | 4/22/16 19:05 | NCB | OVS | 321 | HOBQV 115
174773835 | 4/22/1621:00 | 4/23/16 1:05 | 4/22/1620:10 | 4/23/16 0:15 | OVS | FOT | 77W | 10BQV 80
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174778340 | 4/23/16 120 | 4/23/165:35 | 4/23/16120 | 4/23/16535 | FOT | OVS | 77W | 10BQV | 0
174773456 | 4/22/1621:00 | 4/22/16 23:00 | 4/22/162020 | 4/22/1622:20 | OVS | EEP | 32A | WPBQV | 85
174777542 | 4/23/163:00 | 4/23/165:00 | 4/23/163:00 | 4/23/165:00 | EEP | OVS | 32A | WPBQV | 0
174773464 | 4/22/1621:00 | 4/22/16 23:40 | 4/22/16 20:45 | 4/22/162325 | OVS | MIT | 3KR | HSBQV | 45
174777538 | 4/23/160:25 | 4/23/163:10 | 4/23/16025 | 4/23/163:10 | MIT | OVS | 3KR | HSBQV | 0
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B3R -

BiisR—: ARBEETEIHXIELERER

FEF 4. timeflightplot.m
IAMER
clear stack;
[a,airport,c]=xIsread('l.xIsx");
open=1461302220; % L 9 5 F- 42 KHIPENS A 4/22/16 5:17
close=1461451200; % YL 9 HRMEE CHTHER (8] 4/23/16 22:40
startunusetime=1461348000; Y% #1137 # & it 4 i 7] 18:00
endunusetime=1461358800; %4147 #(l £¢ s it [H] 21:00
for i=1:length(flight)
x=find(Flysta(:,2)==flight(1));
flightnum(i)=length(x);
end
1sOVS=ones(length(flight),2*max(flightnum)+1);
for i=1:length(flight)
x=find(Flysta(:,2)==flight(1));
thisflysta=Flysta(x,1);
thisflyend=Flyend(x,1);
startairport=char(airport(:,1));
endairport=char(airport(:,2));
thisstartairport=startairport(x,1:3);
thisendairport=endairport(x,1:3);

for j=1 :length(xl N
%N 0 FR7TE OVS Hli7, & AAE OVS UfF B AE OVS

1sSOVS(1,2*flightnum(i)+1+1-(2*j-1))=sum(thisstartairport(j,1:3)-'OVS");

end % 1 FRRfE RATIERE, 0 3&acfE OVS, HARKIRATE OVS
1sOVS(i,1)=sum(thisendairport(flightnum(i),1:3)-'OVS");
endduration=close-thisflyend(length(x));
startduration=thisflysta(1)-open;
thisflyduration=thisflyend-thisflysta;
restduration=thisflysta(2:end)-thisflyend(1:end-1);
stack(i,1)=endduration;
for j=1:length(x)-1
stack(1,2*j)=thisflyduration(length(x)-j+1);
stack(i,2*j+1)=restduration(length(x)-j);
end
stack(1,2*(j+1))=thisflyduration(length(x)-j);
stack(i,2*(j+1)+1)=startduration;
clear thisflyduration;
clear restduration;
end
h=bar(stack,0.5,'stacked');
for i=1:(size(stack,2)-1)/2
set(h(2*i-1),'facecolor’,'w");
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set(h(2*1),'facecolor',[0.4 0.4 0.4]);
end
set(h(2*i+1),'facecolor’,'w");

for i=1:length(flight)
locat(i, 1 )=stack(i,1)/2;
for j=2:2*max(flightnum)+1
locat(i,j)=sum(stack(i,1:j-1))+stack(i,j)/2;
end
end

hold on;
xgrid=meshgrid(1:2*max(flightnum)+1);
for i=1:length(flight)
for j=1:2*max(flightnum)+1
if isOVS(i,j)==0
plot(xgrid(j,1),locat(i,)),'k.");
end
end
end
line([0,17],[close-endunusetime close-endunusetime],'LineWidth',1.2,'color",'k");
line([0,17],[close-startunusetime close-startunusetime],'LineWidth',1.2,'color’','’k");
set(gca,'xtick',1:16);
set(gca,'xticklabel',1:16);
xlim([0,17]);

MiR=: RFRIREEEIER

FEF4: main.m

(AT

%2017.9.16

clear all;

[Aircrafts NUM,Aircrafts TXT] = xIsread('Aircrafts.xlsx');
AirportClosures = xIsread(' AirportClosures.xIsx");

Paxinfo = xlsread('Paxinfo.xlsx");

[Schedules NUM,Schedules TXT] = xIsread('Schedules.xlsx','A2:G750");

global T F A Flysta Flyend Dptf Schedules TXT;

T = 1461294000:300:1461438300; Yol 8] s (U SR
F = Schedules NUM(1:97,1);

YL 9 HIPEEE & -- i HEME— % 5

A = unique([unique(Schedules TXT(1:97,1));unique(Schedules TXT(1:97,2))]);
%9 S A&

P = Aircrafts TXT(2:17,1);

%9 M5 WK S-- CHLE S

P _loc = Aircrafts TXT(2:17,5);

% WHLBIEGEHLI

Flysta = Schedules NUM(1:97,2);
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%9 5 KL K A]

Flyend = Schedules NUM(1:97,3);

%9 T LRI Bk i [A]

Fly = Flyend - Flysta;

FtoOVS = Schedules NUM( find(strcmp(Schedules TXT(1:97,2),'0VS")),1);
FdeOVS = Schedules NUM( find(stremp(Schedules TXT(1:97,1),'0VS")),1);
% date = datestr(Aircrafts NUM(:,1)/86400 + datenum(1970,1,1));

% Dptf= Schedules NUM(1:97,2); %9 %5 KMl & fo i K [H]
Dptf= func_Dpt(FtoOVS,FdeOVS); %9 -5 KHL A F- Ve I A

loc = zeros(length(P),length(A));
for 1= 1:length(P)

loc(i,stremp(A , P_loc(1)) ) = 1;
end

f=1I;
Aeq?2 = sparse(length(F),length(f));
beq2 = ones(length(F),1);
Aeq=[];
beq = length(F);
temp = 1;
Tf=[];
for 1= 1:length(F)
Ip = length(P);
f=[f, repmat(func_Tf(F(i)) - Dptf(i), [L,Ip]) |;
Aeq2(i,temp:temp+lp*length(func TH(F(1)) )-1 )
ones(1,length(func_ TH(F(1) ))*Ip );
temp = temp+ Ip*length(func TH(F(i)));
Aeq =[ Aeq, ones(1,lp*length(func Tf(F(1)))) ];
Tf=[Tf, repmat(func_TH(F(1)),[1,lp] )] ;
end
AA = sparse(length(f)/Ip,length(f));
bb = ones(length(f)/Ip,1);
for 1= 1:length(f)/Ip
AA(1,(1-1)*Ip+1:1*lp) = ones(1,Ip);
end
AAA = sparse(length(F),length(f));
templ = ones(1,length(F));
for 1 = 2:length(F)
temp1(i) = temp1(i-1) + Ip*length(func_TH(F(i-1)));
end
for i = 1:length(F)
AAA(1,L+templ ) =1;
end
bbb = ones(97,1);

% [x , fval] = bintprog(f,AA,b,Aeq,beq);
intcon = 1:length(f);

1b = zeros(length(f),1);

ub = ones(length(f),1);
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[x, fval] = intlinprog(f,intcon,[ AA;AAA],[bb;bbb],[ Aeq;Aeq2],[beq;beq2],Ib,ub);
ind = find(x==1);

order = Tf(ind)';
order1 = datestr(order/86400 + datenum(1970,1,1));

BiisR=: BMBRANEEEEF

¥4 : mainm

A

load('data.mat');

load('ccc');

global AT F P Ps Flysta Flyend Fly FtoOVS FdeOVS Dptf It If Ip;

T=1461294000:300:1461438300;

Yol i) ) FI AR &

It = length(T);

F = Schedules NUM(1:97,1);

Yol 9 HIRTEER & -- A PEME — 2 5

A= unique([unique(Schedules_TXT(1 :97,1));unique(Schedules TXT(1:97,2))]);

%9 B ST I &

P = str2num(cell2mat(Aircrafts TXT(2:17,1)));

%9 M5 KM RS- KRS

Ps = str2num(cell2mat(Schedules TXT(1:97,4)));

P num=12;

Flysta = Schedules NUM(1:97,2);

%9 45 KA THRIER G [a]

Flyend Schedules NUM(1:97,3);

%9 45 KA TR ik i [a]

Fly = Flyend - Flysta;

It = length(T);

If = length(F);

Ip = length(P);

FtoOVS = [Schedules NUM( find(strcmp(Schedules TXT(1:97,2),0VS")),1) ,
str2num(cell2mat(Schedules TXT( find(strcmp(Schedules TXT(1:97,2),'0VS")),4))) |;

%I 2iEN N OVS NI &

FdeOVS = [Schedules NUM(  find(strcmp(Schedules TXT(1:97,1),/0VS")),1),
str2num(cell2mat(Schedules TXT( find(strcmp(Schedules TXT(1:97,1),'0VS")),4))) 1;

%HTAE WL A OVS FIHEEE &

% date = datestr(Aircrafts NUM(:,1)/86400 + datenum(1970,1,1));

% Dptf = Schedules NUM(1:97,2); %9 M5 KL B VTR G [E]

Dptf = func Dpt(FtoOVS,FdeOVS); %9 A5 K& - ;o vt i [

t0 = 10000; % Wi t0
iLk = 10000 ; % PR IR Bt RIEAR B Lk
oLk = 1000 ; Y IMIEI B KIEAR IR oLk
lam = 0.99 ; % Alambda
istd = 0.001 ; % # WIEIA R EUE 7 Z /N T istd 452 1k

ostd = 0.001 : Yot AMEIR PR EUE 7 2 /N T ostd M5 1L
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ilen =50 ; % WG RAT I H bR B BUE A2

olen=50; % IMIEIRAZ T B b bR BUE A2
%R
ft=[];
ft_len = zeros(1,lf+1);
fori=1:If
fi=[ft, T];
ft len(i+1) = ft_len(i) + length(func TH(F(i)) );
end
% path = sparse(I1f*1t*1p,1); %W Ih R AT
path = ftp2path(ccc,F, T,P);
val = func_J(ft,path); %o WIUH R AT I VEY
ores = zeros( 1,0len) ; % MBI ORAF ) B s R EE
e0 =val ; % HBEREWIE 0

t=10; % HJE t
for out =1: oLk
ires = zeros( 1, ilen ) ;

tic
forin=1:iLk % PN il PR F - i i A
flag = 0;
[ newpath , ~ ] = swap( path ) ; % FEAERIRES

fullnewpath = full(newpath);
[a,b] = find(newpath==1);

% ZIR AT
LR 0 e KR 2R
for k= 1:1f

ftp = path2ftp(newpath);
if (ftp(k,2) < floor(Dptf(k)/300)*300)
flag=1;
break;
end
end
if flag
continue;
end
%ZIR 1
for k= 1:1f
if (sum(fullnewpath( (k-1)*1t*lp+1: k*It*Ip ) ) ~=1)
flag=1;
break;
end
end
if flag
continue;
end
%2R 2
fork=1:Ip
if (sum( fullnewpath( (k-1)*Ip+1:1p: k*lp ) ) > 1)
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flag = 1;
break;
end
end
if flag
continue;
end
%2R 3
if (func_check4(newpath))
continue;
end
%
el = func J( ft, newpath ) ; Yo A RE R GHRIRE T B AR E BUiED
% Metropolis FHFEA BN (PA— 8 FIRER LB 1R
ifel <el
path = newpath ; % FEHHAIRE
el =cel;
elseif exp(-(el-e0)/t)>rand
path = newpath ; % FEHHAIRE
e0 =el;
else
continue;
end
ires = [ ires( 2 : end ) €0 | ; %o fRAFFIREBE &=
% PRI IEHEN: JELE ilen MRS RER B3/ TF istd
if std( ires , 1) <istd
break ;
end
ftp = path2ftp(path);
ftp = [ftp ftp(:,2) + Fly, ftp(:,2) - Flysta];
delay = sum(ftp(:,5))/60

end
toc
ores=[ores(2:end)el]; % RIEIREHEE
% AMEIARLEHEN]: IESE olen MIRFSRER I BN/ T ostd
if std( ores , 1) <ostd

break ;
end
t=lam * t ;%[FIR
end
% [a,b] = find(path==1);
% ff=F;

% tt = fi(a)";
% pp = P(b);

B3RP0 : FERENL AR F R

T4 : swap.m
(AR
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function [ newpath , position | = swap( oldpath )
%X} oldpath Ft—Ai2 W I [A] AT BEMLE 5

% number A7 A I HT AT I3

% position AN N newpath H {6 F)A7 B

a = length(oldpath);
len = length(find(oldpath==1));
newpath = sparse(a,1);

fight =randi( len,1,1); % BEHLIEEE— AT IE
position =randi(a, 1,100 ) ; % BEAL= A E

ind = find(oldpath==1);
ind(fight) = position(1);
newpath(ind) = 1;
for 1=2:100
if(length(find(newpath)) == len )
break;
else
ind(fight) = position(i);
newpath(ind) = 1;
end
end
end

BRI MR NEE 0-1 R TR

FEF4: path2fip.m

AR

function [ ftp ] = path2ftp( path)
%UNTITLED JEAL 7R A 5 It bk 5 P i 22
% AL RIRTEYH G

global F T P;

It = length(T);

If = length(F);

Ip = length(P);

a = find(path==1);

pp = zeros(If;1);

tt = zeros(If,1);

ff = zeros(If,1);

% fori= 1:If

% pp(i) = mod(a(i),lp);

% a(i) = (a(i) - mod(a(i),lp))/Ip;
% tt(i) = mod(a(i),lt);

% a(i) = (a(i) - mod(a(i),lt))/It;
% ff(i) = mod(a(i),lf);

% end

indpp = mod(a,lp);
indpp(indpp==0) = Ip;

pp = P(indpp);
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a=(a-indpp)/lp + 1;
indtt = mod(a,lt);
indtt(indtt==0) = 1It;
tt = T(indtt);
a=(a-indtt)/lt + 1;
indff = mod(a,lf);
indff(indff==0) = If;
ff = F(indff);

ftp = [ tt' pp];

end

BiisR7<: fERY 0-1 ZEFER SRR AR P X T R 2

FEF4: fip2path.m

A

function [ path | = ftp2path( fip,ET,P )
%UNTITLED JEAL S 7R A 5 I b A5 P 22
%  MALBIRTVEYH ]

[a,b] = size(ftp);

If = length(F);

It = length(T);

Ip = length(P);

path = sparse(If*1t*Ip,1);

fori=1:a

ff = find(F == ftp(i,1));

tt = find(T > fip(i,2),1) - 1;

pp = find(P == ftp(i,3));
path((ff-1)*1t*Ip+(tt-1)*Ip+pp) = 1;

end

IRE: o, LURER

FEF4: check3.m
A
function [ flag ] = check3( path )
%UNTITLED JEAL 5 7R 56 It ok 5 P i 22
% AL EIRTELE
% flag=1 FREAWLIAR
global F T PPs Dptf Fly FtoOVS FdeOVS Ip 1t If;
dddd = floor(Dpt/300)*300;
ftp = path2ftp(path);
for k= 1:Ip
fori=1:If
xfspl =0;
xfsp2 = 0;
f=fip(i,1);
t = fip(,2);
p = ftp(i,3);
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comf = F(Ps==p);
for j = 1:length(comf)
if(dddd(ftp(:,1)==comf(j) )<= fip( (fip(;,1)==comf(j) ) ,2) &&
fip((ftp(:,1)==comf(j) ) ,2) < t - Fly(i) &&~isempty(find(FtoOVS(:,1)==comf(j))) &&
~isempty(find( FtoOVS(:,2)==p)) )
xfspl = xfspl +1;

end
if(dddd(ftp(:,1)==comf(j) )<= fip((ftp(;,1)==comf(j) ) ,2) &&
ftp((ftp(:,1)==comf(j) ) ,2)< t &&

~isempty(find(FdeOVS(:,1)==comf{j)))&&~isempty(find( FdeOVS(:,2)==p)) )
xfsp2 = xfsp2 +1;
end
end
if(xfspl-xfsp2<=1)
flag =0;
break;
else
flag=1;
break;
end
end
end
end

BRI\ : SREXAIFAE f R EE T EREFRE

¥4 : func Tfm

R4

function [ Tf ] = func TH( )

%UNTITLED 14k 5745 < 1 b H50 i) 4 2
%

% HINANIR T

%  FIHCAAIE AT A UV R R TR AR A
global T F Dptf;

t = Dptf( (F==f) );
Tf=T( (T>=));
end

MisRA: HERAMYIRS 21T ¢ E 7R

¥ 44: func Dpt.m

AR

function [ dptime ] = func_Dpt( arrive fight,departure fight )
%UNTITLED JHEAL 75 A R I R 250 ) 47 22

%  SEERBUT R R IPER f  ACVE G TA]

% HAZIEHINEES . EITRES

% A B SR VR RS KN (A

global F Flysta Flyend;
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arrive_num = length(arrive fight); % FHIER)EHLIEH
departture_num = length(departure fight); % BT KL H
dptime = zeros(arrive_num-+departture num,1);

for i= l:arrive_num
if(  1461348000<Flyend( F==arrive fight(i) ) && Flyend(F==arrive fight(i)) <

1461358800)
dptime( F==arrive fight(i)) = Flysta(F==arrive fight(i) ) + 1461358800 -
Flyend(F==arrive_fight(i));
else
dptime(F==arrive_fight(i)) = Flysta(F==arrive fight(i)) ;
end
end

for 1 = 1:departture_num
if( 1461348000<Flysta(F==departure fight(i) ) && Flysta(F==departure fight(i) )<
1461358800)
dptime(F==departure fight(i) ) = Flysta(F==departure fight(i) ) + 1461358800 -
Flysta(F==departure fight(1));
else
dptime(F==departure fight(i) ) = Flysta(F==departure fight(i) );
end
end
end
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