B TR % BER S LS SR RE

wm =

X BB E, Eih TR 2 S ed. e a R A R e s e
BiiE, MAHFESErNEEDRT, ffeRithmfg it s, AR
1 ] j .

o] B — A3 DA SR B AT R L R AR S W B S S R, 3R T D) 2024 R E
2030 FHiAEH A BIRRHMEARE, ZRABEARKEY . SHhmBEN . FRm
BIAEAAD. FEIbAGER L. BESE. TEMEER. SLENBHLFRREY
EREG, KEXE., ¥ PAY FOFTHEEM TG HEREHEER. AT kMK
B AR, AR AR SR, RESRNR 1— B s e, Sl
TR ALE R R, 29276719.5 70 10 2—— 8 Ao 2023 FHEN A S0%BE i
HE LA R, 42837286.75 7T

o) e AT AR AR KT e . BT B TR R AR R AR
ARSI N RS A AR AAREMNT, BAHX L 4 FEEEiTEEE: 3T REY
BEMRRE, 8% bt Edbl X, R0l T b X 5 e PR g &
KE, FRATRESEE, HEEEmp hfEder-a. R omd sk
A AAE M e B e O, fEw B R E R AT, EEEET, SRR E
TR T AR A TR, R E S — SR EEE Bt ar el 2024 £ F)
2030 SERE.EHN HRBR MR R R, FIR His SRR R TR, BB
TERARTHBEEESERREREDRAEN TR, ZHFEHLEREAN.
38732308.4505 JC

W= AT REMZEM AR, A RIEYRIS T 3 BERAES, LT
EACRIE S AR E B RS, B ENE I h— &k, BHEEREDE B
B RS, 2 TFAESZ @A EAME, Aot R E RS T 2 B EH R
e, HFEREEPOREDE RN, EBel]—%{Es, —da{asE, g
AR L H B A T R b, X T IR R S e, AL
MM, AXEEI—EHEREASENTTERER, BHAREXR, S8
e St e, TIMESESHERAREC. BREERTERERE, 3
I 4 e BT B0k, ARERTE ) AL B, E Y B 2024 SR F 2030 SRS
H r el S RIS RY, B BHE 19 B S R A 37304570.2468 Ju. S8 M B
Hefli@ZET T, TEEmEHTEXR BAESRE I TREASFERNAR™
dh e

FEL ARG S THIRIR R, 53R T BRI i 0.

>#gia: NILER GRfERIE Mg afn HRRR



—. [EREERS5ER

1.1 EEER

BEA & FHIRPCARBE A SCHE, [FAARE S MU . RS ER S HE
ARG Ay, AR A S R R AR R
BEWEANRBEEREEGMZ—, Kigil R A. BEaTRIEMAEF
itk MM ERREE, mZRFERaTRE, MEER, FEEAEBLREHR
MEEEE, HERESHBEENL, SRGENREY R, RAER, 7
SRR B B, X T SHERESHESF nE LEE,
1.2 [EfE Eik

Flk it X, BT 1213 5, S5 T5M. SE. L. Kb
M. ERCH SR EOCRIE e fhER. R TREREMA TR, GREHL 3 EREAD
-G SR EED AR - B, B 18T E2H
A MR PR VR RS ST R L TE I BB B 2 S5 T S 2023 SEAER
FENESS .

] —: e SRR REN T EE. WA, B R R R
F 2023 SERFFRE, SEPORHMRFEDESFHEE. DREERREDEEL ™R
A0 R, A A R T e L 2023 SEE RS Sovedi 8. BHAT B
i 2 FE ARG ET . R S H 20242030 SEREDRRERE TR,

MR RAELREG, TAEWARMTUNSER. B, FREASHEMED
SREEY, GEEERLIHREDH TN SR, B PR AR SN
B P DA R T AR R LR, 45 i3 2 4 20242030 SEREMA IR TR 2.

8= RS, RIEYZEFESESTaE, 7 FUE g6 S Pra
A TR 2 E I ESR SRR, B LR EA N E 2 H 20242030 4
LAER R PR s, il B S e i 2 i T A .

= [l

2.1 [ERE—RITHR

o) 8 — AR R TMA G R . FORTARAR . RPN  r E 5 0 2023 A0
TSLT . i Rt ) R ) P 0RO B AR i S0% 4T HH 45 2 B0 Il Y
RRWECTR. 9T HF 2023 FRWER, B 2023 RIFMEEEREL, RE
A 2023 SR SHE P AR E R R . B B W R RO R S R
R AR B BT AL R R B E S R R, 3857 B 2024 SRE] 2030 R
HEESE PP ISR RCEAinE S g2 Qu s Bl RiCPRR P e NITE L A {0 Fist, B2 30
St T ARAS E A A R B R R A B K 4 B A B SRR A 6 BE LA A 4

-
-



BepHh = A AR ISR (E A PR L R T 5 e B R L S b
HIEHRFRERAEEY GKBERAL) . KRS RBEREKTEMFLR. BT REZ
FHUBOLE B, R s e R T SR AR

2.2 [a)ER R 4R

EF S L, TGN, RIOEDERAKFUHRER. wrha—
EHAAEN, BRGHMEER, REWARERARSERELTELR. B
fE A — i O T P 2R AR N RE L R AL =0 o A, UM AL, W= TR
TEMA R R A . BTSSR B A B B A U . X T Y b e R R 32
ARATIAG 2 [ DR e s o T O ) 7 3 [ R OO RO, SN B DA
¥ T OO AT T R IR HE T, TS8R AR E i R A AR

SR AT, 545 A E PR S0 AE mU R R R, (5] Bl 2024 43 2030
SER A H br R A A A R AR LRI, SR ALS R AU SO T R AR
SIARER B Eh bR AR SRR LA 3, 192 PRI A R R B 2.

2. 3 (ol = RS

RS AR b, PUE =S AR 2 AT e L0 B ICRER L AN, {8
Z AR B ACYERT e CLA UG F — b3S R, 1B (A fE L B AME R EL N — R s
—H{Rd. HEFUAR SR SRR . i Ak (] BRI etk B i IR
FAET o (EWMGE TR, @MU EL, i, Emihd TR, drmi
EFTIRE, AR AN SR, WAEDR RS TR, HToosdire
BOR, FrbiaAs K.

2.4 RIBRE

— ERERE
e R = g mEEE |
,Wﬁ#ﬂmﬁ o | | +-']‘- 151 :E{ #ﬂﬂiw ; ﬂ,m'FH‘H {

[ T Bt 1 1 EAUEL L E S
L |

Az R s SU—
DL AN |
é B3 — fgﬂﬁ% = il
| e FE=: SAFWENINERRET

i [(E=: FETREMSEHRE
--------- - FomE R, R EEEHENEE

M1 28EE



=. {#EBRE
1. B 2023 fE R .
2. B R R R TR e — 2k,

3. ERAEWRR O TR, R R A R E R RERL
515 .

4, BEATEERGE. ROERFDETRE EOGERE—.

. FEie
(iRe] A Hpr
7 $p B SR 7 7 5 K AL B R AR B
AP $p LSRR i A it
Cyn B O A 5 5 2k R A AR i R R OB
B p Bk AR IE 3 W A it
W, 5T Bk T AT 4 It R
Ui i SR B 5 5 kR AR G B /8
Su 5 250 e o A T 1 1 F
ey S p 4F 55 k e 0 i b TS 0 R 4 0 Rl it
A SRR T /
W M 20242030 4F 2 44 FT A9 0.4 5 v
D PR, LSRR & /
L A 1 B AR /
N il S A e A /
G BirniEks /
R R /
F S (E i & /
M B B AR s /
A, Wi BB TR B
R, BrkkE¥. @8 PaOE boES RS /
e Fp EFEREFEYBo MRS E ,
(@t Bres] 4 35 kR MR 0 S o S BRI B L S Y X ) /
e () Bop W RN F R E R YA R R A 5B

Sa(p) 0 p O R kAR Y a0 T 1 r




f. WEAESS

B AR A, AT BRI SRR AR, RETERIR W 2 i
VG HEAT A b, WRlRELAIAERIE. R E R, A 1 B 2 MEER S
2. FIH Excel TR SHEEIT 7 £ AMEARE, JFRM T CH L.

5.1 #iBih e

o F¥MIH 2023 B —FHEEEA

HRAREHE 2 5 ADT 2, 2023 SER R CHISR — 0045 £ 5 300 A — =004
[, RS HH O S A — R B 2023 SE R RO — S a0E b4
5. 2 FEIFR/EH a2 B a9 R

AFERIEY R A RO, fEBHE B SR EWE R TR GR WA
fic, MR SRR AE WAL TR, & DR AF T A S B 5 R R P

A%

| W]

| i ]

E 2 RIFGAAERIELEE

£ EER, eI BREYERFEE. R, 489, 865, Ka. hE, kS
. MOEE. RFEE. W, AW, WERRE, RA I RFEDREKR, E R
EEWMERSEG. N8, A8, L. mahi. S, ER. . SEE. . W
R ADERL VN, ER. Bl 0. O BRI ERIEDRaEX
H#. B3 LY b AHERIFDOEWNLE. Fi. AREAELRE.

5.3 T HHEFRALTRIFT

FENWAM T R EASE e, SRR E RICH Tt &8 &8
M AFFER L TE Y. FEAT R, i, 8 H QR R, BEaF
F, FrBA RS sER B EHE IR BOCHRty L, &5 R k.

;1 FRHENFTE

Bria K i i Hm LW
Fik —¥ —¥ —% —% i %
i fa] 3-6H 10 H 5-9H 9-4 A 18 8-2H
E il {F HuF "% #AF 1Y L%y

5



54 RIEPHOESR. MERFSHENS

ATHE S HEEDRERR, &EEEHREDH=KEEEEE,. BEENHR
(e, MEAARS W R, BomisnideRnTRL 2.

m

%2 ERSREDNESE. MEAFSHENE ()

L mreR T W HIE A () SH U0/ )
EIX % - o - B—% ot B W
iHa 3600 3200 2400 2640 7.00-9.00 B.40.10.80
T8 2400 2200 1200 1320 5.50-8.00 6.60-9.60
£9 3600 3200 2400 2640 3,00-8.00 6.00-9.60
+8 2400 2200 2400 2640 3.00-4.50 3.60-5.40
P T 4 3000 2700 2400 2640 5.00-7.50 6,00-9.00
mT 8000 7200 2400 2640 5.00-6.00 6.00-7.20
JER 3300 3000 2700 3000 4,80-6.70 5, 80-8.00
il 3000 2700 2000 2200 4.00-6.50 5.80-7.80
e 4000 3600 3000 3300 5.00-6.00 6.00-7.20

HE®R, PREFRME>E. BPEEA. SEaGSTAE, #mnEEmEE
SR EM =R E S EH R .

£ 3 HHpRBESX{EHMETR. MEEXSHENE (B

fhkr [iif b AR A £ 0
= Jhx KR T id il K i il 4 KiElh i i
i1 3000 3600 2000 2400 7.00-9,00 7.00-9.00
Tig 2000 2400 1000 1200 5.50-8.00 5.50-8.00
¥d 3000 3600 2000 2400 5.00-8.00 5.00-8.00
+ & 2000 2400 2000 2400 3.00-4.50 3.00-4.50
kAR 2400 3000 2000 2400 5.00-7.50 5.00-7.50
T 6400 BO00 2000 2400 5.00-6.00 5.00-6.00
A 2700 3300 2300 2700 4.80-6.70 4.80-6.70
i 2400 3000 1600 2000 4.00-6.50 4.00-6.50
ik 3300 4000 2400 3000 5.00-6,00 5.00-6,00

B L&, FWER—FUIAFEHLAE RAOMERETE. 85800 Ee
ASAE, B CAAT A2 B i 2R R B g = AR A, (B4R ma B AL .

s, Sl EwESFRmE SRR, T FER. A iREd
G MRS E b Ak R A TR B Ak i AR i, R e R
i 0P ME A i IR TR A A



5.5 2023 FR{EDEFRMAEE RS B4R

EEEE 2023 ER{EMFFERG RNV GEFEHIGHTAEER, AT
23] 2023 SEHTRMAW SR, ACEE 2023 ERAREDEEES, LERE~RDN
T

9
o
——1
=
b |
LES L]
L

1 ]
ap v
.J I. I. I I i N 1
. i, 4 ] - o % - LY
& & e & ."Iu-‘l. O o 'I-'\. Pt .‘_1 _l:.

...............

B 3 202 EREMEFENNENNEEE

ATHEELHEFNE, SHRZERRTOHR FRHEEN &R RE
., ERBESHRIAREDERESZE TRLEE COoiE) mTFHE:

it
W —
-y
TR

--------

I "

] I |
-\,._-l.-l.iiijll.d-.lll.'lll'lll II Ill'l
I & % i L A e e b [ RS T B
o ] i Pl sl ol Ll TSl i Tl Sl Sl

B 4 2023 FTEERT RIEMHRAGFE

M R, R R = FE S R R A R 6 R R ER BT
MmO RS, AR, EREEP IR RS, 0 R,

7



7N RBIAOIR AL 5K

6.1 [EIRE — 1R B AR 31 5K R
6. 1.1 REERHTE

AUl e E H AT R R SR e R,
T =0 (1)
Hep, BB rRpERIPHMTj F=REBEEYARHEHMEE (), EXTF
%T 0: p=2023,2024, -+, 2030 TR FEGr: i=1,2, -, B4 TR, JLEFERM T
FtéF 1 s p i N B8 FHEF: j=1,28 0 —F 59 =%, k=1,2, 41 FR
1Y = .
RIEEP AT B, R R EY REEY, TiETB FemE, FkEn
AE .
=0 k=1,2--16 (2)
6.1.2 FARK LB
Z oM EEEN TR AR AT RNt R RESEENSr s, A
WAL A% S 20242030 FEE TR E AR B 5.
HEEHEZ SO ERAERHTEES, F:
B4 2
AP =35 cazlf 3)

i=1 §=1
WP, AP FRMp LS HIOMEFRIEMHIRA GO cp TR M SBHLAY
B IEM kAR RA G
BHREE LS HO R DRI GO, A
2 Gl
B = prmin{zung,ﬁﬁ} (4)
i=1

Hir, o 5 p & HEMRIEMIEFHERAN (0 wa PR H j FHEMERAED
RIS TR (L) w P B B 5 F B P RAF WA E ™ B (/i) Spd
T JFE SRR E A E R, RERE, ERER 2023 S E{E AL
f& BEE B E FUR R B min (B R ER 2 FEA P4 RS RE RN
R, HTERS RS TN, USHESE 2 EEFE: (1) B8,
EETR . (2) B A4 2023 TR So%kE it . AHEEEMEE
P T R I I

ey =A;wﬁm{§uﬂz&e . sj.,,u} (5)

8



Hep, OF Fp &5k A AE P AT B e N (T X R
FIEAE-F, AEAEROBE 0.5, HIAEE-HLETREE LR R,
il SRR B RO

2l 41

W= 3 > (#+6f - A (6)

P 2024 k-1

Hep, WRRH 2024-2030 5 G ORESR (G0,

6. 1.3 YIRHEH

AT EFOHERLARFN, A0 THHLS RIEWE ST T EMBR R, £
A HH RS R T 3 BmF

1.D={i|i=1,2, -, 26} 5P, (b SRE 3 FRBI A bl sk,

2.L={i|li =27,28, -, 34} F /K Gt i) B 4 B i sh .

3. N ={i|i=35,36, ---, 50} F 7= 15 il JCH A B A B e b 3k

4.Z ={i|i =51, 52, -, 54) o B B9 BT E Bl k.

FAG RS A o 3 2

1.G={klk=1,2, -, 15} TrB A EEWRE (AN, GU{k=16}FT 4
MR fEhiEs.

2.R={klk=17,18, -, 3T} R g L fE i &

3. F={klk=38,39,40,41} X & HEEMEE.

4. M={klk=1,2--5,17,18, 19} mpify S X L {Ehi &,

IR 1. B bR R

}njrg‘ <4 (7
k=1

Sob, AR R BRI TR A ().
R 2: APRREE A BHB AR TR kAN
22> 3 Asgn (o2) (8)
S, MRUESEER-E RIS S 2 BRI, A CBUARR AR (R MR
T SBESHBTT A —F: AR R SBHBIE BN (BD: sgn(F0R 15 8 5
(RS0, HE MR Lo — 0 R M FRT, a2 240,
C93 3: RO AR A AL

B TP S o35 0 6 ER M e B H i R R I, O TR R R AR, X
HRT b E R B MAREY. Wb

23311(5.?&})51: icD (9)

Heb, DFRACFRM, LM SEE 3 FR R RS, egn (=) R R
HAESE p tF 5 SRBHHBR5R 5 TR0k R fEDD.

9



B 4: SR EIAE E — B A AR A IR
B RAEWA—FER —FH, USRS EERRTEEDT 3 M.
a) HIABEGZ FIA GEF F R —F R R .
ez V=0 ke(GU{k=16}) (10)

Hift, GU{k=16}E R ERBKBIMATRAARFMES.

b) [El— AR P A AR BB AR
izl =0 keR (11)
Hih, RETIEHEERIEDES.
¢) SEMB -FSHENR - FRMHERNMEELRED.
s rH V=0 keR (12)
Kb, REFHAELERED.
1K 5: BB SR BRI — R E RIED.

2
Y>>0 (13)

i1=0 kc M

e, M IR EERFED.
H3K 6: BRAKIESL, —FRERA RO S B E AL

E:g? =0 ¢l (14)
kil
e, GFRABAKBAVERAEREY: DERTRE. HEMLEBRE
21511
BIR 7. PR RS BRSO R TR AR R A — R A e,
Hep, GEFBAKBIPMAMAREELEY: DERTRE. BMEMLERAE
itk
8. AR H KR,
tfhe =0 iz L (16)

Heb, alfhe FRKIBERMBRAEB: LEFKEMONTE .

HH 9. K F ML A A] LA T RO K RS Bl R LR SR

:}r%m(i: Eméﬁl)=ﬂ icL (17)

=1 ke R

Hep, sfhe R AKTEEKREBMEOTE: REEAAMIETFH MRS
L ok b i) i E Bt

10



B 10: RGP FEE, NP -FHAEEAEE, 58 Mg
FARREESE, FoFHERCAE, g PO b3 ks,
Yz + D = =0,icl a8)

ke RIR; ke B

He, F—HRANEX. A¥F PRLY MEKRLE—FHBMTE R0, 2
THFEFBKEL. BY PO PR RS E M AEmA A 0.

FIE AT AHEER, KEZX. G bAOY b3 FER I ankiE— it 7R,
H:

E sgn(zfl) <1 iclk (19)
KRR,

Hd, B=R/{k=235,36,37} T km¥. A% M bINRERERIT
FIEMRRHER: R/RFFNEM. B8 FMOW b3 e LImkiampn
Hot.

B 1. KEE. B8 Mo b AR HAY S F AL

2

M+, D, #g=0 (20)

ie Loke R/R, T=1 i¢ L ke RiR,
Hea, LFFRKBMAFAGHT, RRERKEE. ¥ a3 Pk
F.BENMERLEE, W FHOY b3 WERENG AR ES -F0MER
BRo BomMFBFRKEE. BF PALE b3 FEERET R KR EREEFENM
HtHo0.
H3R 12: EAAMAREMAEEE, NE-FREMEEBE KA. 8% Mg
BRI, B o FHEERE TN,
Z I.[ﬂ+213{ =0,ic N (21)

kER/R, ke P
R, NFEAERAWGAE SIS FRAGREEDES. f-HErR
KEX., B¥ FRO® FESRCHER —-FMREmEA 0. B ERERE A
B AR E A SR MmN 0.
#)3 13: ﬁﬁﬁ#ﬁﬂﬁﬁﬁ&ﬁﬁiiﬁ:&imﬁﬁﬁmi,

S ogg+d > =0 (22)

iEMEcF J=1 ie NREF
He, NIRFFaIe A stHibihsh, FERGCHBEEDRS. §-mkR
RS ETE RS - FORmEh 0, 10 F0R & A 7 LA MU T B
Hm# R 0.
B 14 WEAHIRT LI ERE, BT EREER. AY MO k.
=0, icZ, kcR; z{=0, icZ, kcR/R, (23)

R, ZRFEERNES: REFRERES, RRFEFALAE. 5% ML
.

11



b 1.4 @ELC &
g, A TR s 2024 2030 S8R0 B FREA R RL I H RS
L

= > (e - aP)

Fo ] 41
P Bt
&4 a1

AP=3"% cald

i=1 =1

L Euﬁm{iw,h}

3 ]
E?}—AE“‘M{ZHZE}_S:*,H}

=1 [ ]

f=0 k=1,2--16
itz =0 keR
Rz =0 keR

2 P =0 ke(GU{k=186))

> 2 =0 izD;

[T

ﬂﬂm(i Ezw) =0 ieL

§=1 Be R
3o st + Y =0,icL
e R, ke f
E h‘ﬂ T Zﬂ:&ri%‘”
ko R, g F {24}

8t =4 Z:H.‘I+i2:&-ﬂ

i NG F J=1 dd Hac F

Y o+) ¥ -0

i LT MR, 4=1 i £.kE BiR

> a8 =0 ieDisfla=0 ieL
28> 5 Acga(s8)
; 3 =g >0;

=0 ke &

3 sga(=lll) =1 el

S
Z::@ = A.,Eugn{zﬁ} =1, ieD

=0y z§=0, icZ, kcR/R,

M={klk=1,2--5,17,18,19}
D={ili=1,2,-,28}: L ={i|li =27, 28, -, 3}
N —{i|i = 85,36, -, 50};G —{k|k—1,2, -, 15}
RITH.IF'{# "35:3‘5.37}: &= [iﬁ_ ﬁl.ﬁﬂ, "'15‘]’
| R={klk 17,18, -, 3T, F = {k|k — 38,39, 40, 41}




6.1.5 £ BIMLEERARES O

AT R RO, R R T EEEETRE KEHMT.

StepL 052 &0 55 A0 W 4 12 0] 8 G BOE AR Dk R, -G ES RS
FRE AR, MEESEERAF DA TR, R ENE o R m iR E
mF.

h L
i (T

l ==
|

L ) S
0 e {' j
huxse || eeesem
| LT F
LA L
b
L & .1 Faft
EREEY
]
kR
| gr 2
| 1 2
= |
| B g ) 15 ] L
WENEE L TNk
[ f |
i 7
d i e B T T

B 5 BiEriTitiizE

Step2. T 5 56 R FE B8 5 SE R FE ef SR H bR e 3L, 20242030 S MBS
(o).
a0 41

W=} > (#+6p—ap) (25)

pod k=

Step3. SCHUF BRI M 1h: P RN Ea AR EA N — sk, KB
g Fa el Bl = h 100, RS EE. ¥ % Steps.

Stepd. G F . B|ETLETRORE N R AL RIAR, BE SATR IR RE
A7 O (R e S ) e B A e e BE AL A 10%, T3 B BT RE TR AR & T R SRR AR 0
. 35 7E SRR G AE S aT SCACFBE P A — ReBr LR BEE MBS,
AT I8 R o SRR

StepS. TAUAERR: M 2fOHTIER. F T RELE T ERTAFE, &
FANCAREREREESRAMNER, RpEXNTERTGEERBAEES, B
I e 3 2 2 200, HRIEEEENR 10%.

Step6. & 3F: IR TSI, BRIREENEESIUEITR RERETEE
MR RSB TR, R — AR

Step7. ) W 2t A6 IR SO Tk B GHIL IR ST, FEBINGE S, SEIREMHR
R %, HN#E Stepd.

13



B2, BRI F
> R

T — R B TG SR A A0 o IR B . IR A S M 2024 3] 2030 &
R 29276719.5 7T, ik hegmpd.

- = - - an = -
=a "

B 6 1R 1 ik

M E B, a] LA i T TP R, AR AR, R R
FliEm T -

i i i
ke e (5 Y [ o= [y

[ 7 2023 #2030 SERNITER

PR RS R R Rem, UL RIS 5 80k 0 M —4E, i LR
ROES R TSR0 N, B TE RS RN, A i 2023 B TIME SRR
HEFEQ NS R, B 1 SOR P RE ) T R AT A AR I, BTN — e E
SR ) H T R R T R, [Hi 2023 FEREEREDR LA
R AR ARG R, BERENETE 2023 FREAM-EEA,. MW iR
et XA . R R, 2025, 2027, 2029 ERAFRY 2023
FRRATREM E R, BRGNS E P R RE, TECR s
A A FCR 2023 A 3 65 1788 AT, A FREFER: 292767195 JTix
T AR T O B EE S .

14



> W=

i — ot B0 A 4% S0% M P G HETT B . BRORR B T A 2024 B 2030 £
ol 4283728675 o, HikfbdsEm T,

-
.

| L | L i
L 1] o it E ] . ik - wi L-4 iy
ol

8 R 2 Al feahis

M EES, a2 AR TP, EN R AN, R A
Ky o A Fh AR R R

-
a§ '
i g
i E
af

\\\\\\\

hhhhhhhhh
1111111

E o Fian St RIENNEROERE

M BB el U BRI R S A R, KRR 7SR HI N, AR
R AY LRI K. A F IR HGR, CERYOL 2 R A A EL e S0% itk
AT R AR T TR AR e, REEREMMRFRZSES, JEH
i FRR R ERRRNE, BT 2 FROER R EE 2R REY, Breliz

R e E.
15



6. 2 el AR BRI EIE 5K

ER B —fAEah B, (W H XA R T e, R EREY R, ae
ey WA R AR RO B AT R tr A R A iR, R R AR £ 52 B i
P B Mg . PR SR R R TN R, e R R R R AR R
A~ 5 P 7 ZSUARR 3 R VR A R T CE R LR P A~y i

621 FEEN

HHEE PSS, RRABREDTNME R, ., SRR R E
wEL, R EWT .

LR T e+ 10

......................................................................................................

B 10 RIFHFMTEE. F~8. HEREE R ERENITATER

fE LM, frigtane al LG RN 0, [Rnd A R B 7 Bl ot 1A .
T B AR TRERE, BT &1 53 A0 AR 5 A R S TE 0 B AT R L L,
fi:

Hi, v=1, 2, 3, 4 o HForFMma. a6, BH RS 4 S
eP LR Ep EFE ML B MERPELE: U LRm5 507 ba,aw HEHEL,
FREE R R R R A e RARA (LR M KA. RERIRE, HA e E, Wk
Fy o) o Aa B 1% (A RESE 9 1.

6. 2. 2 e HpHE PR

5 R, %S H IR X, W EREE RIS, R RS R TSN
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W cu(p) Fm 8 p FRIABIMIE j FREFHREWPIFEMRA: u(2023)
R 2023 FHRIBOHBA R FEREMREDIRRARA: IR Rp FRE LA
P AR AR, RS .

[2] TRMAE A

AEMERFROTINH S BEGECNES, THENKEDR %-10%2EH, X
fil g2 FEH A F 2023 00 U i B AL 0 £ 10%.

8,(5)= Jl{ue&*)a'muza). k=6, 7 45

(1+ )5, (2023), k+6,7

Hrp, Sa(p) R FpEH i FREMAEDMN BIRG R, S,(2023) 7R 2023
FRpFER I FEREHLEYH TGN, P %558 p F 8 oL E o TN &
BRAEE, HERSSTE: k=6, 74 ENENR.

[3] BiF~i

Liethe =B FESE L 10005,

g (p) = Iz[m{h e’ )ug (2023) (29)

e, u (p) 3750 p F 08 S § TR R AR A B B g, (2028) #0%
2023 FRMiSBHEE ; FREF AR A S, off R H p ERE TR
BHEAR, WEH5TA6.

[4] WG
CAFER R MRS E R et b S R R

wa(p)= Izl (1+ e’ )w, (2023) (30)
FIE i

o, wy(p) R p M § B MR AAETAI G T #: w,(2023) 7277 2023 4F
BIEBRFORIEDOTENE: e FRMp EMEFRRATR G2 0B LE,
iEHa .

»  BRRBFLG] ER R R

A TS, FS5IROMERE, SINBERRRETralrmS i T FEDER
ERF= RN %E, Ho=1 MEREN, Yo-2 MEFTER. AN, ZEFREN,
HEEE L rRERBARDESEH. FREEEEARS, REVRE~RA:

wip (p) = T i () (31
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wa@= [] O+ ef)un(2023)
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6. 2. 4 {EIE4RBIRY KRR
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i (B e 5 3 SR B 2K ks

PR PR C))
Sa(p)=|1 S ui(s Z:Sﬂ(ﬁ') ke B, (34)

e, Sup(p)domiz ERRIEMTMGIHE, BAREMMESE, 1=1. 2, 3%
AARRE RGN, AR ERREEME: welp) BRB TN SH

AR ER O RN, KA EARETT G A,
> HipME
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MTEEEE, ERElFEEREHRIME, oL RSB E R E, —%
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£ P BT A TR 1Y 5 1 A 4T AR VA M R L A B R 2 A

S5(p)=(1% max(|lwa(p) —wu(p—1)1))Su(p) keG, (35)

b, Sh(p) T EHAMREMFINGNRE. GETLIRLES, 1=1. 2,

SRR RFELEIG ., REETREN .

6.3. 2 HEMA . HEMMSTAHERAFHE XY
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cleiclear,
% MR

plant2023 = importdata(* 2023 i 17 % mar*),
output2023 = importdata("2023 # IS i mat*),
Sale = importdata(” & {E #1555 4 mat");
Stastic = importdata(™ ¥ #2558 i 3UE mar®);
Data] = importdata(™ 1. x1sx");,

Data2 = importdata(* 2. xlsx" ),

Diata3 = importdata(™3.x1sx");

Area = Datal data. Sheetl;

nPop = 50; % HE &

maxlt = 500,

nPc = 0.8,

nC = round(nPop * nPc/2) #2 ;
crossover rate = 0,1, % %
mutation_rate = 0.01; %% F# S

% ERE L

num_years = §; % 2023 H| 2030
num_plots = 54; % Hho 3
num_crops = 41; % {Fi08 %8

% BiHbiR S
land types = [ones(1,6),2%ones(1,14),3%nes(1,6).4%ones(1,8), 5%ones(1,16),6%ones(1,4)];

% AR RS ED R4 3% S Fh{ESD

crop_massif.a = [];

crop_massifi1)a = [1:15]; % 548 B E, L i

crop_massifi2).a = [16]; % i bh g3

crop_massifi3)a = [17:34], %k R HE —F HFEIWE —-F FEIH——F
crop_massif(4).a = [35:37]; %ok iRia i — %

crop_massif{3)a = [38:41]; %o r il kM — %

% FWHEMEK A, IBiEhaRaE 2,
% 1=—"MENHRES, 2-MELEN 2 HFE 2 /E1p. HFEXHRATECH
season_malrix_sizes = §

[11]; % FRE, —PEHFH—ED

(1, 1]; % BE, — I EWH—

[1,1]; % Wik, —~FETR—ES

[1;:13; % Kigh, —tFEWREH—THTED
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[22); % PHEACH, SFEREZAAHEN
2,2); % WEHALH. BSEREZHEHED
k

template.x =[]
templatey = [

Parent = repmat{iemplate.nPop,1 )

R=[]; 2o T 17 ift i (L 82
s iRt ib e
for 1=1 :nPop
Parent{i).x = spe_createPop(crop_massif, land_types, season_malrx_sizes, num_years,
num_plots, plant2023, oulput2023, Area, Staslic),
Farent{i).y = fun{Parent(i}.x, Data | ,output2023, 5ale, Stastic);
end

for It = 1:maxlt
Offspring = repmat{template,nC/2,2),

for j = 1mCi2
parent] = selectPop(Parent);
parent2 = selectPop(Parent);
[Oifspring(),1 )%, Ospring (), 2).x] = crossPop(parent], pareni2, crossover rate,
season_matrix_sizes, num_years, num_plots, crop_massif, land_types, output2023, Area, Stastic),
end

Offspring=Offspring(-);
A = Offspring;

%t T 7+
for k=1:nC
Offsprng(k) % = mutatePop{ Ofspring (k).x, mutation_rate, crop_massif, land_types,
season_matrix_sizes, num_years, num_plots, output2023, Area, Stastic),
Offsprng(k)y = fun{Offspring(k ).x,Data ,output202 3, Sale, Stastic ),
end

newPop=[Parent.Offspring].
[~ so]=sont({[newPop.v].'ascend');
newPop=newPop(so;
Farent=newPop(1 nPop);
disp([' 25U # num2str( 1), B 79 num 2str(Parent(1 1.v)])
R=[R, Parent{1).v]
end
figure
plot(R)
xlabel( ¥ Ak .50




ylabel( F B TPk if IS R R

itle(iE R AL i {1 B )

%R ALE T

best x = Parent{1).x;

vaild = check{best_x, crop massif, land types, num_vears, num_plaots),

x.Datal output2023 Sale Stastic)
Area = Datal data, Sheet],
Crop = Datal data, Sheet2;
% HE—FI{EYD B _FiSh B=FIFE
for year = 2:8
Plan = zeros(150, 4), % FlsHE Plan S8, BEM KT 150, BEH0E
planCounter = 1; % FF#EE Plan T8
for i = 1:size(Area,l)
plan = x{year,i};
% 8L
if size(plan,2) ==
land = plan_land,
season = plan.season;
crop = plan.crop;
% W—F{E B-FHn E=FFEF ENTIHEEHF
Plan{planCounter, .} = [crop, land, season, Areafi)],
planCounter = planCounter + 1;
RLEE ) S
else
forj=1:2
erap = plan(j).crop;
land = plan{y).land;
season = plan{))season;
fior k = crop
Plan{planCounter, :) = [k, land, season, Area(i} / lengthicrop)].
planCounter = planCounter + 1,
end
end
end
end
Plan = Plan{]:planCounter - 1, :%; % 8% Plan i34
Output = zeros(size{Crop, 13,2}
Cost = (0
for 1 = 1:s1ze(Plan, 1)
crop = Plan(i,1};
land = Plan{i, 2},
season = Plan(i,3),




end

0.5

v =sum{Y},

EcRT FEIE~RE
vield permu = Stastic(1,land.erop.seazon);
Yo FP R LA/ /8D
plam_cost = Stastic] 2, land crop,season),
Wi REhR T EEN &
Cutput{erop,season ) = Cutput{crop,season )+ Plan(1,4) # vield permu;
Cost = Cost + Plan(i,4) * plant_cost;
end
vl = -Cost,
%l FHAHESH
for i = Lisize(Output, 1)
for j = 1:size(Output,2)
vl = y1 + min{Output{i,j)output2023(1,))) * Sale(i,)):
end
end
y2=-Cost,
% M ZHAME- R
for i = Lisize(Output, 1)
for j = Lisize{Output,2)
if Output{i,]) = output2023(ij)
v2 = 2+ output2023(i,j) * Salei,j) + (Output(i,) }-output2023,5 ) * Sale(i,)) *

else
¥2 = y2+ Output(i,)) * Sale(i);
end
end
end
Yivear-1) = -v1;

YolE bR I LR

populabion_size = numel{Parent);

fitness = [Parenty],

tournament_size = 5,

selected_indices = zeros(population_size, 1)

for i = 1;population_size
candidates = randsample( 1:population_size, tournament_size);
[~ best_candidate idx] = max(fitness{candidates));
selected indices(i) = candidates(best candidate idx),

end

% HitE-T R Bk

counts = histe{zelected indices, 1:population_size),

[max count, ~] = max{counts),
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most_selected_indices = find(counts == max_count),

% WMMAEZ-HAREHRNE, BLEE—
i lengthimost_selected indices) = 1
parent_idx = most_selected _indices(randi(length{most_selected _indices)));
else
parent_idx = most_selected _indices;
end
selected = Parent{parent_idx).x;
end

function mutated offspring = mutatePop(offspring, mutation_rate, crop_massif, land_types,
season_malrix_sizes, num_years, num_plots, output2023, Area, Stastic)
% WREICEE R AR I
mutated offspring = cffspring;
if rand(1) < mutation_rate
plot= randi{[2, num_plats]), % M ZEFEBTER, H—E0OHEFIE
for year = 2:num_years
output = zeros(41,2)
fori= l1:num plots
land type = land types(i);
if i~= plot
num_season = sizefmutated offspring {year, i}, 2,
for season = 1:num_season
erops = mutated _offspring {vear, i }{season).crop,
for crop = crops
output{crop,season) = cutput(crop,season) + Areali) *
Stastic( |, Jand_type crop.season),
end
end
end
end

land_type = land_types(plot).
sizes = season matnx sizesiland typel
if land_type==4
num_seasons = randi([1,2]);
else
num_seasons = sizes( 1k
end
max_crops_per_season = sizes{2),

planting_plan = struct();
% KR R R
if land_type == 4 && num_seasons = 1 &4 size(mutated offspring {vear-1, plot}, 2}==1
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num_seasons = 2,
end
for season = 1 :num_seasons
% Kk asEEirid
if land_type == 4 && num_seasons == |
crops_group = 2,
% A —F HFEAHE—F PELB— =94
elserf land type == 6 || land_type == 4 £& num_seasons == 2 && season == | ||
land type == 5 && num_se¢asons == 2} && s¢ason ==
crops_group = 3;
% KisthE —ZEhA
elseif land _type = 4 && num_seasons == 2 && season == 2
CIOpS @Eroup = <4
% B XHE I

elseif land type = 5 && num seasons == 2 && season == 2

Crops_group = 5;
else % fRikhGy, FRHh. BE. L
crops_group = 1;

end
available crops = crop_massificrops group) a;
crops_per_season = randi{[1, max_crops_per_season]);
planting _plan{season) land = land_tvpe;
planting_plan{season).season = season,
crops = generate umigue crops{available crops, crops_per_season,
mutated_offspring, planting_plan, year, plot, season, output2023, cutput, Area, Stastic),
if isempty(crops)
available_crops = crop_massifi3).a;
crops = generate_unigue_crops(available_crops, crops_per_season,
mutated_offspring, planting_plan, year, plot, season, output2023, output, Area, Stastic),
end
planting_plan{season).crop = crops,
if crops_group = 2 && ~ismember(16,planting_plan{season).crop)
planting_plan{season+ 1) land = land_type;
planting_plan{seasont 1 ).season = season+t1,;
crops = generale_unique_crops{available crops, crops_per season,
mutated_offspring, planting_plan, year, plot, season+1, output2023, output, Area, Stastic),
planting_plan({season+1).crop = crops;
output(crops, season + 1) = output{crops, season + 1)+ Area(plot) *
Stastic(1,land_type,crops,season + 1,
end
for k= l:length{planting_plan{season).crop)
crop = planting_plan{season) crop(k),
output{crop, season) =  output{crop, season) + Area(plot) *
Stastic] |, land type.crop,season);
end
end
mutated offspring {vear, plot} = planting_plan;
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end

mutated_offspring = checkAndRepain{mutated _offspring, crop_massif, land_types, num_plots,
season_matrix_sizes, output2023, Area, Stastic);
end

B , |
E e
function crops = repair(available_crops, crops_per_season, individual, planting_plan, year, plot,
season, output2023 output, Area, Stastic)
num_attempts = 18; % S2EMHIRA, B5IEERTH
land_types = [ones(1,6).2%ones(1,14),3%cnes(1,6).4%nes(1,8), 5%ones(1,16)6%ones(1.4)]:
% JRRTIREUHI RO, w2 ER M
if year = 1
prev_vear_plan = individual{year - 1, plot};
else
prev_vear plan=[];
end

for attempt = 1:num_attempls
vaild = false;
if length{available crops) > 1
crops = randsample{available crops, crops_per_season, false),
elseif length{available crops) ==
crops = available_crops(1);
elseif 1sempty{available crops)
crops = [
retum
end

for i = l:crops_per_season
% BEIWETAHREDESES
if length{unique(crops)) < crops_per_season
viild = true;
continue,
end

% BES FEFEIRR
if season > | && isheld(planting planiseason - 17, 'crop')
if hasOverlap{craps(i), planting_plan{season - 1).crap)
available crops{available crops==crops(il) =[],
vaild = true;
COntinue,
end
end

% TS EERTETEENL
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if hasYearOverlap{erops(i), prev_year_plan)
available crops(available crops==crops(i)} =[],
vaild = true;
continue,
end
% ME=ZFARPEEREHRER
if year >= 3 && ~checkL egumesinThree Years(crops(i), individual planting_plan, year, plot,
season) && ~ismember{erops(1,[1:5, 17:19])
% Rl E FEAHE—F
if plot = 26 && season == 1 && plot <51
legume _crops = [17:19]. % E—FTEENRS
eraps(i) = randsample{legume_crops, 1, false);
% P
elseif plot <= 26
legume _crops = [1:5], % H—FEEEHMRES
crops(l) = randsample{legume_crops, 1, false),
elseif plot >= 51
legume crops =[17:19]; % H—FLEHEEHEE
crops(i) = randsample({legume crops, 1, alse);
end
end

if ~ismember{crops(i),[1:5.17:19,.35.41])
Yol R HHE AN M RS
refer_sale = output2023(crops(i), season},
cur_sale = output{crops(i), season),
will_sale = Area(plot) ® Stastic{],land_types{plotLcrops(i).season),

if cur_sale + will_sale > refer_sale + 50000
available_crops{available _crops==crops{i)) =[],
vaild = true;
continue,
end
end
end
% MBRHANEE FEEREIICHER B SHH G BN & 0 E %Rt
if ~vaild
retum

I'mtlun individual = u_crtaltPup{cmp_mmiﬂ land tvpes, season malrix sizes, num_years,
num_plots, plant2023, output2023, Area, Stastic)
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% FIES{LFRRE Dash kR
individual = cell{num vears, num plots), % FJE{h 8T 84 cell B[
%o 25 2023 GFPHIRLE
mdividual(1,:) = plant2023;
for year = 2:num_years
op FAMTEMEZEED Sal s A ARET A £ T a4 i
autpul = zeros(41,27,
for plot = 1:mum_plots
% IRIBHERERE MBHT R
land_tvpe = land_types{plot),
sizes = season_matrix_sizes{land_type};
if land_type==4
num_seasons = randi{[1,2]);
else
num_seasons = sizes{1)
end
max_crops_per season = sizes(2),

planting _plan = struct();
% FER ARSI T = B A e
if land type == 4 && num_seasons == | && size(individual {vear-1, plot}, 2) ==
Aum_seasons = 2;
end
for season = | 'num_seasons
% KRR
if land _type == 4 && num_seasons ==
Crops group = 2;
% Kinthif—=F FEXHE—= ¥R —2EHA
elseif land type == 6| land_type == 4 £& num_seasons == 2 && season == | ||
land_type == 5 && num_seasons == 2 && season ==
crops_group = 3;
% KB —FEhE
elseif land type = 4 && num_seasons == 2 && season ==
crops_group = 4;
% $F kW —FEhE
elserf land _type == 5 && num_seasons == 2 && season == 2
crops_group = 5;
clse % X FihiR, FREL, BEH. L
crops group = 1;
end
available crops = crop massificrops group).a;
crops_per_season = randi{[1, max_crops_per season]), % ZHFL 1 #] 2 #{E4n
planting_plan{season).land = land_type;
planting_plan{season).season = season,
crops = generate unique crops(available crops, crops per season, individual,
planting plan, vear, plot, season, output2023, output, Area, Stastic),
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il Wit AR EFR TR TR ERNR D AEHE - B _FH4d
F AR
if' isempty(crops)
available crops = crop_massifi 3).a;
“eavailable crops = crop_massifi1).a;
crops = generate_unique crops{available crops, crops_per season, individual,
planting_plan, year, plot, season, output2023, output, Area, Stastic),
end
planting plan{s¢ason).crop = crops,
iR EEAFHEEEERERE
if crops group==2 && ~ismember(16,planting plan{season).crop)
available_crops = crop_massifid).a;
planting_plan{season+1).land = land_type;
planting_plan(season* 1) season = season+1;
crops = generate umigue_crops(available crops, crops_per season, individual,
planting plan, year, plot, season+1, sutput2023, output, Area, Stastic);
planting plan{seasont | ).crop = crops;
output(crops, season+ 1) =  output{crops, season + 1)+ Area(plot) *
Stastic{ 1 land type,crops,season + 17,
end
for k= lengthiplanting_plan{season).crop)
crop = planting_plan(season).crop(k);
output{crop, season) = output(planting _plan(season).crop(k), season) +
Area(plot) * Stastic(1 land_type,crop,season),
end
end

% FEOETRHLH IR -MERER
individual {year, plot} = planting_plan;
end
end

overlap = false;
if ~isempty(prev_vear plan)
for prev season = 1:length{prev vear plan)
if isfield{prev_vear plan{prev season} 'crop')
il hasOwverlap{crops, prev_ vear plan{prev season).crop)
averlap = true,
break,
end
end
end
end

end
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' function rlap = ha[r:mpal. crops2)
overlap = any(ismember{cropsl. crops2)):
end

function crops = generate_unigque_crops{available_crops, crops_per_season, individual,
planting_plan, vear, plot, season, output2023, output, Area, Stastic)
num_attempts = 18, % 2 EINEEA, B L CBRHTER
land_types = [ones(1,6),2*ones(1,14),3%0nes(1,6),4%ones(1,8), 5*ones(1,16),6%cnes(1,4)].
oo HRETIEECH R, WA E
if year > 1
prev_year plan = individual{year - 1, plot};
else

prev_vear plan =[],
end

for altempt = 1:num_attempls
vaild = false;
il length{available crops) = |
crops = randsample{available crops, crops_per season, false);
elseif length{available crops) == 1
crops = available_crops(17;
elseif isempty(available_crops)
crops = [,
returm
end

for 1 = l:crops per season
% MEIWETAREDESES
if length{unique{crops)) < crops per season
vaild = true;
continue;
end

% BES LEEINR
if season > | &4& isfield(planting_plan(season - 1), 'crop’)
if hasOverlap{erops(i). planting_plan(season - 1).crop)
available crops{available crops==crops(i})=[].
vaild = true;
continue,
end
end

% RIS LERATETREKRL




if hasYearOverlap{erops(i), prev_year_plan)
available crops(available crops==crops(i)} =[],
vaild = true;
continue,

end

% BA=FEARHEEENER
if vear >= 3 && ~checkLegumesinThreeYears(crops(i), individual planting_plan, vear, plot,
season) && ~smember{erops(13,[1:5, 17:19])
% RiRBEH IFE e —
if plot > 26 && season == | && plot = 51
legume crops =[17:19]; % F—FEHEHES
crops(i) = randsample(legume_crops, 1, false);
% WM
elseif plot <= 26
legume crops = [1:5]; % W—EEHEEMES
crops(i) = randsampleflegume crops, 1, false);
elseif plot == 51
legume erops = [17:19]; % HE—FTEENES
crops(i) = randsample{legume_crops, 1, false);
end
end

if ~ismember{crops(i)[1:5,17:19,35:41])
Wi EAGEIRAMEEERE
refer sale = output2023(crops(i), season;
cur_sale = output{crops(i), season},
will_sale = Area(plot) * Stastic(],land_types{plot),crops(i},season},

if cur_sale + will_sale > refer_sale + 50000
available crops(available_crops==crops(i)) = [];
vaild = true;
continue,

end

end
end

o MMEE R E A T R H R B AR O T R A A et
if ~vaild
retum
el
end
end
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% FA 3 ARG AT R

x = importdata(" {i§ % 1.mat");

plant2023 = importdata("2023 #Hi 77 % mat™);
output2023 = importdata(" 2023 W& £ i mat™),
landoutput2023 = importdata("2023 Tl & mat"),
Sale = importdata(” & (£ ¥ 5 25 4 mat*);
Stastic = importdata(™ FHUH S0 S mar),
Datal = importdata™ 1. x1sx" ),

DataZ = importdatal™2.xlsx",

Data3 = importdatal®3.x1sx" )

Area = Datal data. Sheetl ;

% B¥EL

num_years = §; % 2023 | 2030

num_plots = 54; % M3

num_crops = 41; % {FiE %

% HRIEFHIN ERIS 3% 5 Wik

crop_massif.a = [];

crop_massif{1)a = [1:15]; % T2 8 H, Lk

crop_massifi2).a = [16], e il ==

crop_massif(3)a = [17:34]; %ok fela i —F AW —F FEAW——%
crop_massif(4)a = [35:37); %o iea g —

crop_massifi5)a = [38:41]; %eif il K BE —F

% FVHER . HHRREEE
% 1=—"FEWHRED, 2=-FERERY, 2HE 2 (D, FEMOE RN

season_matrix_sizes = |

[1.1]; % FRE, —TEWR—EY

(1,1} % WE, —TETR—1EY

LA % Wik, —+2=WRH—ED

(L1} % Kk, —PENWREH—THES
[2 2); % WEAE. SFERENEREN

[2 2] o WHLE, SSREFEHES

HF

% F—FIEt W_Fihh W=F|FH

land_types = [ones(],6),2%ones(1,14),3%ones(1,6),4%ones(1,8), 5*ones(1,16).6%ones(1,4)];
sale = Data3.data;

vaild = check(x, crop_massif, land_types. num_vears, num_plots, Area, Stastic),

function [offspring 1, offspring2] = crossFPop({parent], parent2, crossover rale, season_mairix_sizes,
num_years, num_plots, crop_massif, land_types, output2023, Area, Stastic)
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% FE iR
offspring| = parent];
offspring2 = parent2;

% FFk rand A

% FTW rand WH
erossover_matrix = rand{num_years, num_plots) < crossover rate;
erossover_year = randi([2.num_vyears]).

for plot = 1 :num_plots
if crossover matrix({crossover_year, plot)
offspning 1(:, plot) = parent2(;, plot);
offspring2(:, plot) = parent1{:, plot),
end
end
% AEAMRIBREeRE—E
offspring] = checkAndR.epair{cffspringl, crop_massif, land_types, num_plots,
season_matrix_sizes, output2023, Area, Stastic),
offspring2 = checkAndRepair(offspnng2, crop_massif, land_types, num_plots,
season_matrix_sizes, output2023, Area, Stastic),
end

= ! |
function individual = createPop(crop_massif, land types, season matrix_sizes, num_vears,
num_plots, plant2023}
% HIREfCHE e G
individual = cell{num_vears, num_plots), % #8408 cell 3§
% i 2023 BFPHISLIE
individual(1,:) = plant2023;
for vear = 2:num_years
% FIRFEMIEEG A A AR A & TR 1 i
output = zeros(41,2);
for plot = 1:mum_plots
% IRIGEELER S U H %
land type = land types{plot),
sizes = season_matrix_sizes {land_type}:
if land_type==4
num_seasons = randi([1,2]
else
num_seasons = sizes{ 1)
end
maX_crops_per_season = sizes{2),

planting_plan = struet();
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% AR T R
if land_type == 4 £& num_seasons = 1 && size(individual {vear-1, plot}, 2)==
num_seasons = 2,
end
for season = 1 :num_seasons
% Ktk L E il
if land_type == 4 && num_seasons == 1
CTOps_group = 2;
% Kkl —F HFEAHE - TR —S(EhEa
elseif land_type == 6| land_type == 4 £& num_seasons == 2 & season == 1 ||
land type == 5 && num_seasons == 2 && season == |
Crops_group = 3,
% Kk — 2 {EhH
elseif land type == 4 && num_seasons == 2 && season == 2
CTOPS @Eroup = 4
% RS —F(FhA
elseif land type == 5 && num_seasons == 2 && season == 2

crops_group = 5
else % WhikhEy, FRbh. BE. L
crops_group = 1;

end
available crops = crop _massificrops group)a;
crops_per_season = randif[ 1, max_crops per season]), % HibL 1 3| 2 #{Edh
planting plan{scason) land = land_tvpe,
planting_plan{season).season = season,
crops = generate_unique crops(available crops, crops per season, individual,
planting_plan, year, plot, season, output2023, output, Area, Stastic),
%l L E AREMD HEE RS ERAARENZENR SR K-S H
T E gL 2
it isempty(crops)
available crops = crop_massif{3).a;
%eavailable crops = crop_massif{1).a;
crops = generate unique_crops{available crops, crops_per season, individual,
planting_plan, yvear, plot, season, output2023, output, Area, Stastic),

end
planting_plan(season).crop = crops,
%R A RN EAEYARAE

if erops_group==2 && ~ismember(16,planting_plan{season).crop)
available crops = crop massifid).a;
planting _plan{season+1).land = land_type:
planting plan{seasont 1) season = season+1,
crops = generale_unigue_crops{available crops, crops_per season, individual,
planting plan, vear, plot, season+1, output2023, cutput, Area, Stastic),
planting_plan{season+1).crop = crops,
output{crops, season+ 1)= output{crops, season + 173+ Area{plot) *
Stastie( 1 Jand_type,crops,season + 1),
end




for k= l:length{planting_plan(season).crop)
crop = planting_plan{season).crop{k}).
output{crop, season) = output(planting_plan(season).crop(k), season)) +
Area(plot) * Stastic(1,land_type,crop,season),
end

end
% MR E S R R
individual {vear, plot} = planting_plan;
end
end
offspring2 = checkAndRepaid{offspring2, crop massif, land types, num plots, season malrix s12es,
output2023, Area, Stastic);

in_three_wyears = checkLegumesInThree Years(erops, individual, planting_plan, year, plot,
SEAS0n)

legumes = [1:5, 17:19];
in_three vears = false;

tor past_year = max(1, year-2}:vear-1
prev_vear plan = individual {past_year, plot},
if ~isempty{prev_vyear plan)
for prev_season = 1:lengthiprev_vear plan)
if isfield{prev_year plan{prev_season), 'crop’)
prev_crops = prev_year plan{prev_season).erop;
il any(1ismember{prev_crops, legumes))
in_three_wears = true;
retumn;
end
end
end
end
end
if season == 2
il isfield{planting_plan{season-1), ‘crop’)
prev_crops = planting plan(season- 1 Lerop;
if any(ismember(prev_crops, legumes))
in_three years = true;
return
end
end
end
if ~in_three_vears £& ~any(ismember{crops, legumes]))
in_three years = false;
else

4]




tunction offspring = checkAndRepairfoffspring, crop _massif, land types,
num_plots season_matrix_sizes, output2023, Area, Stastic)
num_years = §,
vailds = check{offspring, crop maszif, land types, num_ vears, num_plots),
while ~isempty(vailds)
for 1 = Lisize(vailds)
output = zeros(41,2);
% RAEEREREIN
year = vailds(y, 1)
plot = vailds(1,2),
num_season = size(offspring {year, plot}, 2)
land type = land_types{plot),
fork = 1:plot
for season = 1:num_season
crops = offspring {year, plotj(season) erop,
for crop = crops
output{crop,season) = output{crop,season) + Area(plot) *
Stastic(1,land_type,crop,season),
end
end
end
num_seasons = size{offspring {year, plot}, 2,
vaild = offspring {yvear, plot};
% FESEELBAHRLE land type = land_types(plot);
sizes = season_maltrix_sizes{land_type};
max crops per season = sizes(2),
planting_plan = struct);
% FHAKRMET B R
if (land type == 4 && num_seasons == | && size{offspnng {vear-1, plot}, 23 == 11|
{land type =— 4 && num_seasons — 1 && size(offspring fmin({vear+ 1 size(offspring, 1)}, plot}, 2}
L ”
num_seasons = 2;
end
offspring {year, plot}= []:
for season = | :num_seasons
% eI (R
if land_type == 4 && num_seasons ==
crops_group = I;
% M@ —%F FEANE—F FELH—-—FE0A
clseif land _type == 6 || land_type == 4 && num_scasons == 2 && season==1 ||
land=t'_|,rpa- == 5 &8 num_seasons == 2 && season == |
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crops_group = 3,
% R —F{Eha
elseif land_type = 4 &£& num_seasons == 2 &l season ==
crops_group = 4
% RN kA
elseif land type == 5 && num_seasons == 2 && season == 2
crops_group = 5;
else % M pidhE, TR, BEH, L
crops_group = 1;
end
available crops = crop massificrops group).a;
crops_per_season = randi{[1, max_crops_per season]), % ¥l 1 2| 2 #{E40
planting_plan{season).land = land_type:;
planting_plan(season season = season,
crops = repair{available_crops, crops_per_season, offspring, planting_plan, year.
plot,season, output2023, output, Area, Stastic);
i isempty(crops)
available_crops = crop_massifi3).a;
crops = repair(available_crops, crops_per_season, offspring, planting_plan, vear,
plot, season, output2023, output, Area, Stastic);
end
planting_plan{season).crop = crops.
ik WGk EEFERARRE
il crops_group==2 && ~ismember(16,planting_plani{season).crop)
planting _plan{season+1).land = land_type;
planting_plan{season+ 1) season = season + 1,
crops = repair{crop_massifid).a, crops_per_season, cffspring, planting_plan, year,
plot, season, oulput2023, oulput, Area, Stastic),
planting_plan{season+1).crop = crops;
end
end
offspring {year, plot} = planting_plan;
end
vailds = check{offspring. crop_massif, land_tvpes. num_years, num_plots),
end
end

function valid combo = check{offspring, crop_massif, land_types, num_years, num_plois)
valid combo =[];
for vear = 1:num_years
for plot = 1:num_plots

% FRHREHNENY

land_type = land_types{plot};

num_seasons = size{offspring {year, plot}, 2).

% ERiEE
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valid = true,
% RESTEVNNED
for season = | :num_seasons
crops = oflspring {year, plot}{season).crop;

if land_type == 4 && num_seasons == |

crops_group = Z;
elsei land _type == 6 || (land_type == 4 && num_seasons == 2 && season == 1) ||

(land type == 5 && num_seasons == 2 && season == 1)

crops_group = 3;

elsef land tvpe == 4 && num_seasons == 2 £& seasop == 2
crops_group = <

elsaif land type == 5§ && num_seasons == 2 && seasop == 2
crops_group = §;

else
crops_group = 1;

end

available_crops = crop_massificrops_group) a,

%o HEEF AM{EMRGELIFAEDEE A
if any(~ismember(crops, available_craps))
vald = false;
break;
end

% REFTREOESESN

if” length{unigque(crops)) < length{crops)
valid = false;
break;

end

% MENAEEREGEEKRT
if num_seasons == 2 L& ismember{16,offspring {vear, plot}{season).crop)
valid = false:
break:
end

% RESHEVEDASGRE

if season > 1 && hasOverlap(crops, offspring {vear, plot}{season-1).crop)
valid = false;
break;

end

% MESL-F{FPASER

if year > 1 && hasYearOverlap(crops, offspring {vear-1, plot})
valid = false;
break;




end

% REZFEANHERENER
if year == 3 && ~checkLegumesInThree Years{crops, offspring, offspring {year, plot},
year, plot, season)
valid = false;
break;
end
end
if ~valid
valid comba = [valid combo;[yearplotseasan]].
end
end
end
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