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FEA result2xlsx. 3 PLEIRG O SO0 T ANMICA T S A A R s RIS B2 2 I

R 6 QRLATERER

P AREY

A

WRER] 1
FhHLIEY] 2
AHEFEY] 3
AR Y] 4
R FER] 5
RIS 6
Ry 7
AFHEFET) 8
hEEY] 9

S1397T067.98
1151854.56
SEIGLEIN.G6I
S0430382 .96
3190060999
B1612847.22
H18T1244.50
S1850868,20
S2BOGGTH.TT

AREF] 10 51488932 56
5166713202

e i s

=

&, & hl L] 5 - 5 L Y -
d'r J’. Jf J"r o‘“." d"r ﬂf JF -d"l‘ ,."F
L L]

Bl 6 i R RS M el 1k

5.2.3 BERSW

PEME MBI R B S, B e R eI A e I, SR, ERTE MRS b, A
T A BTN AE LR RS HT S R A B E M Yy, TG H A e R
BFABRERS, Frelfelis ok baesifah, S ABE R S, A RE fES R
K, Amiless iRy AL B,
3 BMBTHRIYSRE
3.1 MRS

o W FHUYE S M A

o

o



L.l F{CtE

AR A E TR AL, RS E SR AT, SSEREE, EAEX RS s
fEf Rl BFFPECRSIEMTE, 2011 4R 2012 SEThs Lt Bl e R U EREBR., 2011 4
3 2012 EE A ERMEHLETT, MR ER-/AFEEED 500-600 /0 (AR, 2012}, P
WET, KEEE S SRR R, SREHRa A, Setiais e R Ao e
AP 509, AT T PR ) — s T AR AT R

# T AR

ety Efr 1Rt PR FEf o BFEuLs

A B TR, BE. e 2070 LT Ag
T Wi TR, BE. Lo 2070 LB AL o
k! R bidio NN 13750 BRErETHE. AR
B Mk IKFEML. A 13300 BEEETE. AR

it & BRI T, S IEY M 2 R U IE M R M R R, AN R A,
—FpiE B S — Rl e, S RAB SR A I R S e A R R AEE Kol Ky
Z AL TR, fEYz E et U FT e et kb, W fbBERb iR, MR

LA BHAHF o« RF 0,1],

Reguestys, += a x Requestyn, , Requestyy, = Requestyy, = (1 — a) .

AR AT T
¥ 8 WERERT

BRIR i B2 el

MEMBET 402447001903 30210519.8053
TREER LI 40244700.1003 402033708178

Hit, S—FrEWReY R, riie e, STRIS A O R R i R e
ik, SESFIRE L PHGARHIE R, B SHP ETER LE.

FE R T AT, AN FORMBUNS B RGRES IR T, SRR i e s
R RERR. L, MR ENN S, X E RS R e A AT, aTRA
WA 2. TR BRI B R R .

2, gibE

BAME R A T R R R A R FE PR R B S R e 3E

o FEFSCRE AR R f B R O R T R R R AR, et

AR R ERRMSESET . FXE, STEHER SETREDIMEF =N RERHEER
§ih1%:

Pl = Fe i« 1.01 (42)

« KEEHh AL B, C S5BkG, 0BG 00T FROEFH, Jtd b2 2 0 R domeLdion,
5B LR T A T O R, TR AR, TR R ARG 17

B = [FA# «0.99 (43}
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o HUGHE T
1. Fu 0Ty o L o 1 U B

Price = Hy( Hequest) (44)

EB LR, BONHTRMC, TR AR EEER MR A iR, RIBCNIE A HIEE R, Y
M fEETRY TN S RS 1 AR sl IE G . BRI, TR IMA R R F . drsctie aTaEa it i

R T RS, L e iy A 6 10 0 (i 5 2 A A S A R [

2. FIUTH A S R A

Caost = Ha{ Reguest) (45)

T sH AR, HIRE S E SRR A A A B 2, IR AR, R B
SRS R HRL A L S SC , AR B - o v LA o 7 e o e LA A 0 (e B L B
.

2. WO Ry S R RO A

AT o] — R0 FEBICHT 00 (-5 BRH A R TE I, AT B, AT A B AN i S
HORE A i 2 A ]

ROl B S g

o Ehi kBN

EE L LT O s O G SN T L R s e A T L P S T A
WA A E AT (AR i B2 MR e () SR, LR RO T A AR

o« Pricey,: FE35 ¢ SE55 i BEES & EWORSOTR:
Price. - #IR s H8CF SR 4
o Costye: TEHT ¢ SRS ¢ FEMECEAN 5 Bd B RpOSS & FEamerd sl
Costgg g FIRE s 1§ BET AR A4
o Request,,: (655 ¢ R85 ¢ S0 & FREd i 00 T R A6
Request,,.: HIW s #5805 EEGR. AL BUHF « BT [0,1],

Requestyy, += a x Requestyy, , Requestyy, = Requestyy, % (1 —a) .
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LR A S
WAy A, O T AR
A S iCRATREE YR, HERLNNH P, REEIOEERAE S SR
PAfr 7= b= i *1.01
B AR 2 =R E0.99
® Hibifid
SHRSREEYE, BUWGE, o R R B R R R

Max E (income(A,,),} (48)
o HiRtt
L WIEHA E (income( A, ), ) fyms SLIE
E (income(A,).) = (Zinmm&[ﬂn}, : P,) (47)
income(A,), = 3 (Pmem., -Zn — Y Costyugn :a:,.-j,.) (48)
tik 7

B TR R AR, (UMESERESHM, RNHREFE.
P G b, Mt R P R R B

Max (Z income( A, ), - P,) (49}

FLor £y (Al A

5.3.2 HBBIZHKR

TEM R BIBUAERE |, A0 T AR S A ME T S e e . T R B A R R S
P, O CRARRE AT TR, RIRERHLAE L 100 RN RS, S IES AR, AR
BRI 20 FRERHLMEEY, (U FRAR SRR SRR RAE 100 RV x FER TR A (.
FABEEY 100 A A b Fut A B F 0 200 M B e sh i w b DY PR RN . 03 o 5T
EEEIHC A AR . 530TS380.86, Wi MERTE T~ B HLAR 2 b R T i R B A 6P,



# 9 AERFF 3 B IC I

e AR e AR
1 TEHEF] 1 5346554284090
2 WRFY] 2 542262612048
3 FREUFEY 3 54300097.6131
4 HEEVES] 4 53238101.9011
G WRER] 5 51162180.1083
G MEEEY] 6 527934447501
7 ERLEY] T 53902897 3964
8  PFRUEF 8 51580210.0559
9 AFELEF] 9 541404856243
10 AFEFER] 10 514746771141

Eifit 5307838086

(N e 3 R ) B

5.3.3 HBROHW

(B B = AR ARG AL SO0TRIR0S6, [IME RN 51667432.02, B uFEOREMELE bR 4
Hrif ey T

1. MR R R e, PR URENTRE T, O T I A B A 1S

2. HIET R Ew, TRERRGE T R, SRS T R

3. LS Brif - BRI 0 R, AL R A S A S AL

A GAENEWENPERZ R, (EarREReEnE:, MR RE.

[UTF8etexart booktabs

& 10 [ A N = AR

I RERETA

fEiE T 51667432.02
= 5307838086
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6.1 REMSEESHERE

ARBIET A BRI T MERR N, FEAE T A AR, FRE. e, W
WS EEHEE, TR LR, SRR ORI R, AR L
PR T A A AR, (RIFRSFAEER L, ST AR, B AT
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6.2 EEREIFTE
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REERAAEDESN—ERENFY, RABENFEE AN,

o AFREVLERTIABE, TR F e - sh i, MATTAESS I A BRSO PR I
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i %

fE—: ME—(LARELN
izport pandas as pd
izport gurobipy as gp
froz gurebipy import GRB
izport openpyxl

filel = "Bf#F1.xlsx’
datal = pd.read excel(filel, sheet nase=' ® FIETH M EL")

data2 = pd.read_excel(filel, sheet_name=" & #F i # 0 Hdh )

filed = *HiiF2.xlsx"
datad = pd.read_excel{fileZ, sheet_name='20234F @ fFshEREE")
dataq = pd.read ercel(file?, sheet nases'202040 6 155040 3 Fde )

T=T7#8 &3
I=2a4
= 54
Eo= 41
P4
Q=48

M= 100000

5= datal["#EBETH/E ). tolist()

Ik = data2[*Tk'] . tolise()

Price = [[3.28,7.6,8.26,7,6.76,
3.5.3,6.75.6,7.5,40,1.5,
3.26,5.5,3.5,7,8,6.75,6.5,
3.75,6.25,5.5.5.75,5.95 5.5,

6.5 5,65 757.65.25,7.95,4.5,
4.5.4,0,0,0,0,0,0,0],
[0.0,0,0.0.0.0,0,0,0,0.0,
0,0,0,0,9.6,5.1,7.5,4.5,7.5,
5.6,6.9.6.5,6.6,7.5,6,6.5,
5.4,6.3,8.7.6.4,6.4,4.8,2.5,
2.5,2.25,57.5,19,16,100]]

Request=[ [67000, 21860, 32400 , 33040, 9878,
170840, 132760, 71400, 20000, 12600,

1500, 25100, 36000 , 14000, 10000, 21000,
26480 26880 , 6480 , 20000, 25400, 43200,

0, 1800, 3600, 4050 , 4500, 34400, 8000 , 1500,
1200, 3600, 1800.0,0,0,0,0,0,0,01,
[0.0.0,0.0.0.0,0,0,0,0,0,0,0,0,
0,0,0,0,0,810 2160,500,810,0.0,

1k

ar




&8

L1

X

BT

0, 1080, 2050, 1360 ,0,0,0, 1500, 150000,
100000, 36000, G000, T200, 15000, 42001 ]

df1 = pd.read_execal('cost.xlax’, sheet_nase='if —% ')
df2 = pd.read_sxcel('cost.xlsx’,sheet_name='# =%}
Costl = df1.values. transposai)

Cost2 = df2, values.transposed{)

Coat=[Costl,Cost2]

df3 = pd.read_excel('Produce.xlsx' ,shest_naze="# —F ')
dfiq = pd.read_excel('Produce.xlsx', shest_naze='# — %)
Producel = df2.values.transpose()

Produce? = df4_wvalues.transpose()

Produce=[Producel Produce]

zodel = gp.Model{*Crop_Planting®)

X = model.addV¥ars(T, I, J. K. vtype=GRE.CONTINUOUS, name="X*)

¥ = zodel.addVars(T, I, J, K. vtype=GRE.BINARY, naze="Y")

Z = model.addVars(T, I, K, vtype=GRE.CONTINUDUS, naze="Z"}

Z_rice = zodel.addVars(T, range(2T, 358), wtypesGRE.BINARY, nases™Z Rice"}

[ &
sodel. setObjectivel
gp.quicksus(Price[1] (k] + Z[t, 1, k] - gp.quicksus{Coat[1J[j10k] # X[t, 1, j. k] for j in ranga(J))
for ¢ in range(T) for i1 in range(l) for k in range(X)),
GRE. MAXIMIZE

8 2, i i k
zodel. addConstrs((Z[t, 1. k] <= gp.quicksun(Produce[i][j1[k] = X[t, i, j. k] for j in range(J)}
for t in range(T} for i in range{I} for k in range(K))., name=*Froduction_Li=mit*)

¥ 2: 48

godel. addConstrs{(Z[t, 1, k] <= Request[i1][k] for t in range(T) for i in range(l) for k in range(K)), nase="
Dezand_Lizit™}

zodel. addConatra{(X[t, 1, j. k] <=M * ¥Y(t, 1, j, k]
for t in range(T)} for 1 in range(Il) for j in ramge(Jd) for k in range(l)),
naze="{_UpparBound_Y*)

oodel.addConstrs((X[t, 1, j. k] »= 0.01 = ¥Y[t, 1, j. k]
for t in range(T) for 1 in ranga{I} for j in ramge{J) for k in ranga(K)}.
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100
101
102
103

104

108

10

10
1%
114
11
1132
113
114
118
114
1ir
118
119
13
11
1%
12z
134
138
12
1ar
128
=
130
131
1x2
13k

name=*¥_LowverBound_Y*)
# K 4 B
for t in range(T):
for i in range(I}:
for i in range(J):
zodel.addConstr(gp.quicksus{X[t, i, j. k] for k in range(X)} <= 5[j]. naze=f"hkrea_{t}_{i}_{j}")

& WK B 3 bl E oy & K-T
zodel.addConstrs! (gp. . quicksua(X[t, 1, j, k] * I_k[k] for t in range(2) for i in range{I} for k in range(K))
== 5[q]
for j in range(J}),
nase="Leguse_First_Tws_Yeara®)
for j in range(J):
for t in range(T - 2}: & (354 ¥ T 3
zodel. addConstr(gp. quickeus(X[tt, 1, j, k) + I_k[k] for tt in range(t, t + 3) for 1 in range(I} for k
in range(K}} >= 5[j]. nazme=f"Legu=ze_{j}_{t}")

zodel.addConstra{(X[x, 1. j. k] = X[t, i+i, j, k] <= 5[j]
for t in range(T} for j in range(J) for k in range(X) for i in range{I-1)),
naze="No_Consecutive Planting™)

godel. addConstrs{(X[t, 1+1, 7, k] » X[t+1, 1, 71, k] <= 2[3]
for t in range(T-1} for j in range(J) for k in range(K) for 1 in range(I-1}),
naze="No_Consecutive Planting®)

Wit urT i X = I_'.l

zodel, addConstrs{(gp quicksus(Y[t, 1, j. k] for k in range(X)) <= p
for t in range(T) for 1 in ranga{I} for j in ranga{J}),
nase="¥ax_Thres_Crops®)

; i o e B O R '-.-::-:_-__.

zodel. addConstrs! (gp . quicksun(¥[t, 1. j, k] for j in range(J)) <= g
for t in rangs({T) for i in range{I} for k in ramgs{K)},
naze="Max_Five Plots_Per_Crop")

zodel.addConstrs{(X[t, O, j, k] + X[t+1, O, j,. k] <= S[j]
for t in range(T-1)} for j in range(J) for k in range(l, 16)),
naze="No_Consecutive_Years For Grain")

O SRS 1-2 BL AR ST HRESEE

model. addConates{(X[t, 1. j, k] == 0
for t in ranga(T) for j in range(28) for k in ranga(¥))},
naze="No_Planting Second_Season_For_Lands_1_26°)




158
158
138
1ar
iz
b §-]
140
141
182
142
188
148

182

147
148
149
18D
el
im
15
bE-2 ]
168
156
18T
158
188
140
141

152
18k
164
1865

164

147
168
189
im
if1
17
irs
174
1TE
it

oo WY 126 BidEABEBRESS 1415
zodel . addConstrs{(X[t, 1, j, k] == 0
for t in range(T) for i in range(I} for j in range(2€) for k in range{15, 41}},
name=*Ho_Planting Crops_16_41_On_Lands_1_26}

# S h 1=-18 H
model. addConstra{(X[t. 1, j, k] == 0
for t in range(T) for 1 in range(l) for J in range(dE, J) for k in range(18)},

mu-'!fn_l“lmttug_ﬂrapn_'l_lﬁ_ﬂn_Lmd.l_E?_E-l'}l
# N B 2734 HAMBMAE
zodel . addConatrs{ (gp . quicksus(X[t, 1, j. k] for 1 in range{I) for k in range(K) if k == 158) <= ¥ » Z_ricalt,
il
for t in ranga(T) for j in ranga({2T. 35)).
nase="Rice_Planting Only Once®)

zodel. addConstrs (gp.quicksun(X[t, 1. j, 15] for i in range(I}} <= S[j]
for t in range(T) for j in ranga{27, 3E}},
naze="3ingle_Season_Rice")

¢ SNl hEERETRE, . . g F

zodel. addConstrs! (gp.quicksua(X[t, 1, j, k] for k in range(XK)) <= M & (1 - Z_ricel[t, 3]}
for t in range(T)} for j in range(27, 36)),
naze=s™No_Second Season_If Rice™)

# Shgi: E—%RiEa 17-54
model. addConatra{ (gp. quicksu=(X[t, ¢, j. k] for k in range(1€, 35)) == gp.quicksu=(X([t, 0, j, k] for k in
range(16, 35))
for t in range(T)} for j in range{27, 35)),
name="First_Season_Crops_17_34%)

¥ BRI Ro$ARSHR 3537

1.addConstos{(gp quicksus(X[t, 1, j. k] for k in zrange(34, 38)) == gp quicksus(X[t, 1, 1. k] for k in
range(34, 38))

for t in range(T) for j in rangs({2T, 36)),

naze="3econd_Season_Crops_35_37")

B B L, o Fn Z5-3T7 Eirm HjEEMES n QT=34

zodel. addConatrs{(X[t, 1, j, k] == 0
for £ in ra.n.sﬂ[l‘} for 1 in range{l) for j in ramge(26) for k in range{34, 27+1)),
naze=*Ho_Planting Crops_35_37 _On_Lands_1_26")

- 3 b7 4 i i - _'.‘T;__|L - 4 ' 'J_E_Eu_‘_\.

zodel. addConatra{(X[t, 1. j. k] == 0




if¥
18
i
180
181
182
182
184
185
188
18T
158
188
%0
191
142
10z
104
198
10e

1=
i)
e

for t in range(T) for j in range(35) for k in ramga(3T, 41)).
nazme="ls_Planting Crops_38_41_On_Lands_1_34")
L] ' ‘.E e a .._j il "I' a '_': %

zodel, addConstrs((X[t, 0, 1. 'I-'] ==
for t in range(T) for j in range(3d5, 51) for k im range(37. 41)}).
naze="lo_Planting Crops_28_41 _First_Season™)

& i KW rGap
zodel. setParaz(' MIFGap", 0.01)

LI AR

codel. opticizel)

8 R
if model.status == GRB.OPTIMAL:
print{f*Optizal aslution found with chbjective valus: {model.objVal}®)
for t in range(T}:
for 4 in rangs{I):
for j in range{J}:
for k in range(H):
if X0t, 2, 1. Kl.x > 0:
print{f"Year {t+1}, Season {i+1}, Land {j#1}, Crop {k+1}: {K[t, 1, j. k]l.x} acres planted
=y
print{f"Optizal solution found with objective value: {zcdel.objVall{ T )™}

M= ME—(DOANIAN
izport pandas as pd
izport gurobipy as gp

froz gurobipy icport GRE

izport openpyxl

# EHExcel; kR R LG

filel = “i’HH xlex' # SR ANRELY frlofr B

datal = pd.read_sxcel(filel, Ih-“'t_nl.“-" iiﬂ'ﬁ'ﬁ.-ﬂ'ﬁlﬁ. b

data? = pd_ read ercel{filel, shest nase=' &5 A FEdH )

£ile2 = ‘B2 xlax’ & G E LY
data3 = pd.read . a:mlmilﬁ ﬂmrt ma"?ﬂiﬂ# HAfFRRRR")
data4 = pd.read_excel{file2, shest_name='20234F £iT64H LHEE"D

T=T7
I=2




L1

L2 ]

BE

ET

&2

L3

|3 = 54

X = 41

|p=4

|5

| M=100000

|S = datall' %% F#/% ). rol1at()

|1k = dataZ['Ik"].telist(}

|Price = [[3.25,7.5,6.256,7.6.75,
3.5.3,6.756,6,7.5,40,1.6,
2.25,5.5,3.5,7,8,6.75,6.5,
2.76,6.25,5.5,6,.75.5,25,5.5,
€.5,6,6.75,7,6.256,7.26,4.5,
4.5.4,0,0,0,00.0.0],
[0.0,0,0,0,0,0,0,0,0,0.0,
0,0,0,0,9.6,6.1,7.8,4.5,7.5,
6.6,6.5656.6,7 86,69,
5.4,6.3,8.7,5.4,5.4,4.6,2.5,
2.5,3.95 57.5,16,16,100]]

Request=[[67000, 21850, 22400 , 33040, 9876,
1T0B40, 132750, 71400, 30000, 12500,
1500, 36100, 36000 , 14000, 10000, 21000,
36450, 26650, G460, 30000, 35400, 43200,
0, 1800, 2600, 4060, 4500, 24400, 9000 , 1500,
1200,2600,1800,0,0,0,0,0,0,0,0],
[0.0,0,0.0,0.0,0,0,0,0,0,0,0,0,
0,0,.0,0,0,510,2160,900,810,0,0,
0, 10804050, 1350 ,0,0,0, 1500, 150000,
100000, 36000, 5000, 7200, 15000, 420011

. df1 = pd.read_exeal('cost.xlex’, shest_nase=' i —%'})
| df2 = pd.read_sxcel('cost.xlsx’,shest_naze=" =% )
é_t‘.'aatl = df1. values. transpose()

|Cost2 = df2. values. transpose{)

| Cost=[Cost1,Coat2]

|df3 = pd.read_excel('Produce.xlsz’,sheet_namze=" - -}
|d#4 = pd.read_excel( 'Produce.xlsz' shest_naze='#l — %)
iP‘;mduml = df2.values.transposel)
| Produce? = df4.values.transpose()

| Produces= [Producel , Produce?]

| eodel = gp.Model{*Crop_Planting®)

| E}

?1 = model.add¥ara(T, I, J, K. vtype=GRE.CONTIKUOUS, name="X*)
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BE

BE

o

]

BE

WT

100
103
1
105
104
108

102

ior

Y = model.addVars(T, I, J, K. vtype=GRB_ BINARY, name="Y")

Z_rice = zodel addVars(T, range(2T, 35), wtype=GRB.BINARY, name="Z Rice™}
Z = model.addVars(T, I, X, vtype=GRE.CONTINUOUS, naze="Z_Scld*}

Z_excess = model. addVara(T, I, ¥, vtype=CRB.CONTINUOUS, name=*Z Excess®)

M
-

zodal. setlbjectival

£p quicksuz(
Price[i][k] * Z[t, i, k] + 0.5 # Price[i][k] * Z_excess[t, i, k]
= gp-quicksus{Cost[1][jI1[x] *= X[t, i, j, k] for j in range(l))
for t in range(T) for 1 in range(I) for k in range(K)

),
GRE. MAXIMIZE

}

# Bl 7_seld 1

zodel. addConstrs{(Z[t, 1, k] <= Request[1][k] for t in range(T} for i in range{l) for k in range(R)), name=*
Sold_Lizit™®)

# AT - Z sold TR |
& Hold E

model. addConatra{(Z[t, 1. k] <= gp.quicksuz(Produce[1)[jJ(k] * X[t, 4. j. k] for j in rangel{J))
for t in range(T)} for 1 in range{I} for k in range(H)), nase""Producticn_Liszit_Sold")

B BTN ! L_aXcass
zodel. addConstrs{(Z_excess[t, i, k] == gp.quicksun(Produce[i][j)[k] = X[t, i, j, k] for j in range(J}} - Z[t,
i, kl
for t in range(T) for 1 in range(I) for k in range(K)), nase="Excess_Calculation™)
model. addConatra{(X[t, 1, j. k] <= ¥ = Y([t, 1, j, k]
for t in range(T) for 1 in ranga(I} for j in range(J) for k in range(K)]},
naze="Y_UpperBound_Y")

zodel. addConstrs((X[t, 1. 1. k] »= 0.01 = ¥[t, 1, j. k]
for t in ranga(T} for i in range{I} for j in range(J) for k in ranga(K)}.
naze="X_LoverBound_Y")

for t in range(T):
for i in range(I}:
for § in range(J):
sodel.addConatr(gp.quicksu=(X[t, 1, j. k] for k in range(¥)} <= 5[j]. nase=f"hrea_{t}_{1}_{j}")

L) L ] i ¥
zodel. addConstra{(gp . quicksu=(X[t, 1, j. k] # I_k[k] for t im range(2) for 1 in range{I} for k in range(K})
»= 5[§]
for j in range(J}),




108
1
110

ii2
112
114
ER L
114
11r
118
119
120
141
a2
123
14
138
1
1ar
1=
b
130
LEH
1%
13%
134
138
154
izr
135
1%
140
141
142
EEL
124
145
188
14r
188
149
180
el
iE2

naze=*Leguze_First_Tus_Yeara®)
for § in range(J):
for t in range(T - 2}:
zodel. addConatr(gp. quickaun(X[tt, 1, j. k) # I_k[k] for tt im range(t, t + 3) for 1 in range(I} for k
in range(X}) »= £[j], naze=f"Leguze_{j}_{t}"}

& S ¥e ; o LA A R

medel.addConstra{ (X[, 1, j, k] = X[t, i+1, j. k] <= 5[j]
for t in range(T) for j in range(J) for k in range(X) for i in range(I-1)},
naze="No_Consecutive_Planting™)

godel. addConstrs{(X[t, 1+1, 5, k] « X[t=1, 1, 71, k] <= 2[j]
for t in range(T-1)} for j in range(J) for k in range(R) for 1 in range(I-1)),
name="lo_Consecutive Planting®)

¥ T B EEHpE

zodel. addConstrs{(gp. quicksus(Y[t, 1, j. k] for k in range(X)) <= p
for t in range(T) for 1 in range{I} for § in ramge{J}),
name="}ax_Threa_Cropa®)

§ S ERESENFEF AL

sodel. addConstrs! (gp. quicksua(¥[t, 1. j, k] for j in range(J)) <= g
for t in range(T} for 1 in range{I} for k in range(K)),
naze="¥ax Five Plots_Per Crop®)

& B B (% ) O A T e : §i =2 &

godel . addConstrs((X[t, 0, j, k] + X[t+1, 0, j,. k] <= 3[j]
for t in range{T-1} for j in range(J) for k in range(l, 16)),
naze="No_Consecutive_Years For Grain®)

o Bl SR 1-28 Lk E % F EA 4

zodel.addConstra{(X[t. 1. j. k] == 0
for t in ranga(T) for j in ranga{25) for k in ranga(K)},
naze="No_Planting Second_Season_For_Lands_1_26")

& S BRES 1= B FREREES Y 1-15

soedel. addConstrs{(X[t. 1, j, k] == 0
for t in range(T)} for 1 in range(l) for 7 in range(26) for k in range{1B, 41}),
nu-']fo_l“lmti;ng_ﬁrupl_lﬁ_il_Eh_Lmd:_l_EE'}l

zodel. addConatrs{(X[t, 1, j, k] == 0
for t in range(T) for 1 in range(I} for j in ramge(26, J) for k in range{15)},
naze=*lo_Planting Cropa_1_15_On_Lands_27_54%}

ot
L ]

B i 4 27-34 it a4

model. addConatra{ (gp. quicksu=(X[t, 1, j. k] for 1 in range({I} for k in range(K) if k == 1B} <= M » Z_rice[t,

30




1]

188 for t in range(T) for j in rangs({2T, 3B)),

184 naze="Rice Planting_ Only_Once®)

1EE

s | ® BTV R EERY O 1

157 | model. addConstra{ (gp.quicksun(X[t, 1, j. 15] for i in range(I)} <= 5[j]
13 for t in range(T)} for j in range(27¥, 2&}),

15 nazne="Single_Season_Rice")

160

16l B o i Sy L e i T e f 4 -"l

12 |model.addConstrs{(gp quicksus(X[t, 1. j, k] for k in range(X)) <= ¥ » (1 - Z_ricalt, j1)

163 for t in range(T) for j in range(27, 3B)),
184 naze="No_ Second Sesason_ If Rica®™)

165

188 | @ . W FAREEHE 1T-24

187 | eodel . addConstrsd{ (gp. quicksus(X[t, ¢, j. k] for k in range(16, 35)) == gp.quicksus(X[t, 0, 7, k] for k in
range{l€, 35))

168 for t in range(T) for j in ranga{2T, 35}),

169 naze="First_Season_Crops_17_34")

im0

i |¢ Edoddis: Wo% RfiEM 36-37 &

172 | zodel.addConstrs{(gp.quicksun(X[t, 1, j. k] for k in range(24, 28)) == gp.quicksun(X[t, 1, {. k] for k in
range(34, 38))

172 for t in range(T} for j in range(27, 2E}),

174 naze=*Zacond Season_Crops_356_37T")

are

ire |8 4l . n 35-3T BNiEE RERRER S 27-34

177 | godel, addConstrs{(X[t, 4, j, k] == 0O

73 for t in range(T) for 1 in range(I} for j in range(26) for k im range(34. 3T+1})},

ime na.nu-"'!-u'o_FlantLng‘crﬂpu_aﬁl_af_ﬂn_Lan.du_l_EE"}

180

g | & FoSai: {E% 38-41 #iEdh REEE 35-50

12 | zodel. addConstrs({(X[t, 1, j, k] == 0O

182 for t in range(T} for j in range{35) for k in ranga(3T. 41)).

188 naze="No_Planting Crops_28 41 On_Lands 1 _34")

185

e |8 2 SR 3B-41 f e

157 | eodel. addConstrs{(X[t, 0, j. k] == O

158 for t in range(T) for j in range(35, 51) for k in range(37, 41)),

15 naze="No_Planting Crops_38_ 41 First_Season™)

190

o | A A Gapa 0. B (AR

1m | model. setParas('¥IFGap®, 0.01)

198

e | & fEd

108 | model.optizizel)

31
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Flrl
233
ER
258
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§ R
if model.status == GRB.OPTIMAL:
print{f*Optizal aslution found with chjective valus: {zodal.objVall}®)
for t in range(T}:
for 1 in range(I):
for ] in range(J}:
for k in range():
if X0t, 1, 1. kKl.x > O:
print(f"Year {t+1}, Season {i+1}, Land {j+1}, Crop {k+1}: {K[t, 1, j, kl.xz} acres planted
AL
print(f"Optizal solution found with objective value: {zcdel.objVall{ T )™}

B 0§ Excal
file_path = °fi#3/resultl_1.xlax"
wb = openpyxl load werkbock(file path)

¥ 12 OF B A
for t in range{T): & & &4
ve = wh.workshesta[t] & % 500 t+1 %

for 1 in range(I}:
for J in range(J):
for k in range{k}:
if Xit, 4, 1. El.x >0 :
if iw=();
row = j + 2
colusn = k + 3
wa.callirov=row, colu=mn=colu=m, value=X[t, 1, j. k].x)
alas:
Af >=26:
row = § + 30
coluzn = k + 3
va.cell(rov=rovw, column=colu=n, value=X[t, i, j. k].x)

& R e
wh.savel("' B &3/ /resultl_1.xlsx")
print("HEESTFA 7 R ES Excel XHI1 ")

print("HEE AN EF A Excel LH1 =)

BE=: fM—&eHERR

fcoding=uti-8




ir

S

E

8 & E E B

izport pandas as pd
izport nuspy a8 np

¥ BN Excel ¢ ]
filepathl = "fi&1.xlsx"
filepath? = *[i{ 2. xlsx’

datal_land_info = pd.read_excel{filepathl, sheest_name=" 2 & i 54 # k=)

datal_zw_info = pd.read_sxcel(filepathl, sheet_nazes=" &+ B i fbah=)

data2_land_2023_info = pd.read_excel(filepath2, sheet _naze="20234 @4 fidk e i 20)

datal_zw_2023_info = pd.read_excel(filepath?, sheet _naze="20234 i i} & 4 Hif")

land_info = datal_land_infol['sitff, 'HiiM', 'SRTH E'])

zu_info = datal_zw_indo[[EdR 5, L, "HFHE5]]

land_2023_info = datal_land 2023 _infol["FrisR', 'fFe&&', ' éR", "faA%, "HFATH/ v, "FESFR
» AR

|2w_2023_info = date2_zw 2023 antoll' fhir 8. 'fEd &%, ‘REAR, 'BREE, WAR/F, BRAK/E/H
Y e RGOSR CRADD

zw_2023_info['#E4hit"] = =v_2023_infol' W&/ '] » zv_2023_infol' #4+'] - zv_2023_infol' # 8 &£ (M W) ']

planting history = {}

def initialize_planting history(land_2022_info):
for index, row in land_2023_info.iterrows():
land_nase = roul'Bfias]
season = you[' FH Sk )
crop_naze = roul' fidy "]
avea = rowl' FFMEH /"]
if land name not in planting history:
planting historyl[land naze] = {}
if 2023 not in planting_history[land name] :
planting history[land na=e] [2023] = {}
planting_history[land_naze] [2023] [season] = {'{f45 £ crop_name, "FHH T H W area)

& 4 HR2023FE

print{initialize_planting _history(land_2023_info))

&

def record planting(year, land naze, Seascn, crop_nase, allocated area):
if land_naze not in planting_history:
planting history[land naze] = {}
if year not in planting history(land naze].
planting history[land_na=e] [year] = {}
planting history[land naze] [year] [zeason] = {"{F45 £ "' : crop_naze, "HMEH/F"': allocated area}

def find_yield(row):
match = zv_2023_info[(zw_2023_infol' tEh G '] == row[' fFéh @ H'1) &

a3




4F

2]

ET

(zw 2023 infol[' it HAl'] == vev["HnHR]) b
(zw_2022 indo[' B FHE'] == ror[" HHEH )]
if not match.expty:
return satch. 1loc[0] "W~ R/F'] » rov"HHETFR/ W']
alsa:
raturn Nome

data2_land_2023_info[' P 8#/7'] = dataZ_land_2023_info.apply(find_yield, axis=1)
crop_total_vield = data2 land_2023_info.groupby(["{iéyig &', 'fié g, "BHESEA ' D EFR/F' ). ousl).
resst_index{)

land_crop_efficiency_rank = =w 2023_info.groupby([* s H x| *HHFN 1) . apply(
lazbda x: x.sort_values('f 4", ascending=False)).reset_index{drop=True)

¥ HENREERES Excel A4

output_fils = *#& {4 T H. xlax’
land_crop_efficiency_rank.to_sxcel(output_file, index=False)
print(f*@H FLERH E {output_file}")

¢ HoREEL: b & 2024-2020 i e
def pgresdy_crop_strategy_ABC _DEF(land info, crop efficiency_rank, crop_total yield initial):
total_profit = 0
years = ranga(2034, 2031)
8 AR50 T o
planting_plan = []
[} H}. 1= X

last_year_crop = {land naze: None for land_nacme in land_infol's i £3:°]}

for year in years:
year profit = 0 & 0

land_info[" ¥ @ #H /5] = land_infol' it @ # ']
crop_total_yield = crop_total vield initial, copy()

]

for idx, land in land_info. iterrows():
land_na=e = land('# i 4ik"]
land_typs = land['# 33 %]
rezaining area = land[' W& H/0°]

& ABC =

if lamd_na=e[0] im [*A*, 'B', °C*]:
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00
10
102
FRe]
104
108
104
107
e
L]
110
iii
11=
113
114
118
114
r
118
119
150
121
172
128
124
128

126

1
1%
130
m
153
13%
134
158
134

iar

beama = [*#E*, 'BE', "&£¥*, 'BE', 'RE']
[ . 2 2025 =R R ¥ iE.

if year »= 2025:

past_two_years bean_area = O

for past_year in range(year - 2, year):
if land_naze in planting history and past_year in planting history[land_nace]:
for season in planting history[land_name] [past_year] .values():
if season[' {Féhf5] in beans:
past_two_years_bean_area += season["HFH T H/E"]

if past_two_years_bean_avea < land[* #&5 @R/ 5]
required bean_srea = land['## THE'] - past_tvo_years_bean_sres

g L i o h 1 o

available beans = crop_sfficiency_rank([
{erop_efficiency_rank(® {F47 £§ ') . 1ain(beans)) k
{crop_sfficiency_rank(* %4 % 5'] == land_type)
]

for _, bean_crop in available_beans.iterrows():
bean_crop_id = bean_cropl[’ 5 & 5]
bean_crop_naze = bean_cropl' 8 £§5']
bean_efficiency = bean_crop[' 4]

bean_desand = crop_total_yield[
{crop_total_yield['{f45 4 4 ') == bean_crop_1id)

1

if not bean_demand.empty:
total_dezand = bean_dezand[® &> &/ 7 ') .values[0]

if total demand > 0 and required bean_area > O:

™
=

allocated_area = zinf(required_bean_area, total_dezand / bean_cropl'w ™ #/7"]1)
total_desand -= allocated_area * bean_crop[" w7 8#/5']

rezaining_area -= allocated_area

required bean_area -= allocated area

year_profit += allocated_area + bean_sfficiency

crop_total_yield.locl
(crop_total_yield[' ff4f @4 ') == bean_crop_id), 'R~ &/F'

35




158 ] = total _demand

1%

140 L - = i

143 planting plan. append({

14 "Hi& g land_nane,

14z "fE4RE Y bean_crop_id,

184 "l £ bean_czop_naze,

145 "EHES /S allocated_area,

188 "EWEA £ {yeary W 1 F,

147 ‘e . bean_efficiency

15 B

148

150 " ERERER

i record_planting(year, land_nase, £ 1 5=, bean_crop_ ., allocated_area)

182

188 if rezaining ares == {:

184 break # iR !

1BE

154 # BT R i

187 if remaining area >

18 available_crops = crop_efficiency_rank[

155 {crop_sfficiency_rank[' & 33 '] == land_type)

160 ]

161

143 i 33 : : ¥

163 last_vear_<xop_nase = None

184 if year > 20X3:

188 last_year_crop_nasze = planting history.get(land_naze, {}).get{year - 1, {}).get(" i —
£,

168 11 . get(

167 "fEdR IR, None)

188

164 for _, crop in available_crops. iterrows():

1m0 erop_id = crop[* 4]

in crop_naze = cropl' fidy ]

17 crop_sfficiency = crop[*#idi']

73

i # 3 L. : f

178 if crop_nase == last_wyear_crop_nase:

i continue # oM F i

irr

178 -  BR T B 4

1% crop_dezand = crop_total_yield(

180 {erop_total yield[' {F45 &) == crop_id)

181 ]

182 if not crop desand.e=pty:




188
184
b E:2]
184
18T
188
159
160
19
1w
148
14
108
1%
0¥
168
i
200
a0
atra

20
210
aid
212
a1z
214
a1E
a1e
=17
a1s
29
T
FH
¥
oo
]
aoE
e
aar
]

total_dezand = crop_dezand[* 5~ &/ ') . valuea (0]
if total desand > O:
while remaining area > 0 and total demand > O:

il

allocated_area = pin{rezaining area, total_dezamnd / cropl'Ww=®#/7'1)
total_dezand -= allocated area # crop[' i@~ #&/fF*]

rezaining area -= allocated_area

B

year_profit += allocated_area * crop_sificiency

# '
erop_total_yield.lee[

(crop_total_yield[* 40K §'] == cxop_id), 'REH/ A
1 = total_demand

planting_plan.appemnd({
Y EH: land_naze,
*fEap S F': crop_id,
" EH: crop_naze,
'EHEH/EY allocated_area,
"RMEER T fo{year} ¥ 1 £, ¢
‘it crop_efficiency

k)

record_planting(year, land nace, £*# 1 %*, crop_naze, allocated_area)

if remaining area == (:

& f AL E2024
alaa:

-
]

break

available_crops = crop_efficiency_rank[

(erop_sfficiency_rank[' A4 8 5] == land_type)

B =

last_year_crop_na=e = None

if year > 2023:

last_year_crop_name = planting_history.get(land_name, {}).get(year - 1, {P).get(' @l —%",

{1} get(

"fEdp£95 . Hone)

ar




ar
250
az
252
axr
a4
235
aABE
aar
axe
280

=a0

242
245

24E
248
aar
248
ELE
aed
FLH
arz
E1
L
ase
and
aer
-]
are
280
afl
262

and
an
arm
are
ar4

for

_. CEop in available_crops.iterrows():
crop_id = cropl[' fidh i H°]

crop_name = crop[®{Fdh E#"]
crop_sfficiency = crepl k]

& 83 T T
if crop_nace == last_year_<crop_naze:
continge # ; 4

& i g
crop_dezand = crep_total yield[
{erop_total_yleld[" 40K 5] == crop_id)
]
if not crop_decand.expty:
total_demand = crep_desand(’ 2 /7). valuea[0]
if tetal dezand > O
vhile rezaining area > O and total dezand > O:

& I- B

allocated_area = zin(rezaining area. total decand / crop["w/F#/7'1)
total _demand -= allocated_area = cropl' 17 #//7']
rezaining area -= allocated_area

-]
year_profit += allocated_area * crop_sfficiency

-

erop_total_yield.lee(
(crop_total_yield[' fF47# &) == crop_id), "B R/’

1 = total_demand

planting plan. append({
"HbeE R land_naze,
‘AR crop_id,
‘i crop_naze,
'BHEF/E": allocated_area,
"HMER: 1 {yeax} ¥ 1 %=, ¢
“EitH: crop_efficiency

i

™

record_planting(year, land nase, £*# 1 %%, crop_nase, allocated_area)

if resaining area == {:
break
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ar
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=51
ag2

284
IRE
254
a8t
i
]
]
an
0
anr
a4
=95
A
T
a6
]
4]
501
302
BOE

204
BDE
T
x0T
m
209
L} )
LR
5132
LER ]
214
L1
Eid
817
2%
Ei9

B X

#lif land na=e[0] in ['D*, 'E', 'F']:

DEF
& printif*3 {land naze} [{land_typel}) %D 2 {year} =%}
flag = 0
o 4854 »
for seasom in [1,2]:
if land type = “A M
if season == 1;
L a r . 2 . ™ i 5. * d
assigned_crops = set (plan['{F45.£%:'] for plan in planting_plan if
plan[* % £ #'] == land na=e and plan(
"EHFA ] == fo{year} W {1} £

] i ;
for _, highest_sfficiency_crop in crop_efficiency_rank(
{crop_efficiency_ramk[* 53 5 '] == land_type) k -crop_efficiency_rank(
s £ ) dsdn(["AHXE', "EF . "E¥F 1)) iverrows():
highest_sfficiency_crop_naze = highest_efficiency_crop[' ffér £i4']
highest_efficiency_crop_id = highest_efficiency_crop[’ i & i1

R

if highest_efficiency_crop_naze in assigned_crops:
cont e

& B 5 i
total_desand = crop_total_yield.lec(
erop_total_yield[' fi45 8 ] == highest_sfficiency_crop_id, ‘5 &/7).values
[o]

if total de=mand > 0:
if highest_efficiency_crop_nazme == * 41§,
flag = 1

allocated_area = pin{rezaining area,

total_desand / highest_efficiency_crep' &~ #/57'1)
rezaining_area -= allocated_area
year_profit += allocated_area » highest_efficiency_evop[* ']

i =)

erop_total yisld loc[
crop_total_yield[' ff45 & &'] == highest_sfficiency_crop_id, ' B =& /7'
1 -= allocated area * higheat_efficiency_ecrep[ & /7]
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3711
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Bad
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1.1
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L1
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planting_plan.appemnd({
YEHEAER: land nass,
i1 EE AR & LN
"EBHEB WY allocated_ares,
"HHSR: £ {year} W 1 $",
*${H: highest_sfficiency_crop['# it ']
h
# print
u# f*Allocated {allocated areal acres of rice to {land nace}l in {year}l #

# R flag

flag = True

broak # 22 3 8 =% W R L
alaa:

1 = F o ]
vhile rezaining area > O and total dezamnd > O:
allocated_area = =min(rezaining ares # higheat_efficiency_crop[‘w =&/ 7

1

total_dezand) / higheat_efficiency_cropl’ W™ &/ 7]

rezaining area -= allocated_area
total_dezand -= allocated_area * highest_sfficiency_crop["E#/7']
year_profit += allocated_area * highest_efficiency_cropl'#{kH ]

N T e A
crop_total_vield.locl
{erop_total_yield[' {f45 8 4 '] == highesat_efficiency_crop_id) &
(crop_total _yield[' B F&'] == "WH—%F), 'BFR/F
1 = total_demand

planting plan. append({
"B E#: land_naze,
"fE4y £9°: highest_efficiency_crop_name,
'BHETERE " allocated_area,
'EHSR: £ {year} ¥ 1 %",
VAL highest _efficiency_cropl ¥ ]

# print(
# fr"Allocated {allocated_areal acres of {highest_efficiency_<rop_nase

| 4
b to {land na=e} in {year} & 1 &%)

if resaining area > 0:
for _, next_highest_crop in crop_sfficlency_rank([
{crop_efficiency_rank['## 3 #'] == land_type) &

40
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.12
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EQD
11}
1)
1.3
304
113

A

L1
L]

400
&0y
42
&0%
404
405

break

{erop_sfficiency_rank['#H £:4°] == ssason) k
{erop_efficiency_rank[' {45 f#'] '= highest_efficiency_crop_nase)

JAterrows():

next_highest_crop_id = next_highest_crop[" i & il 4]
next_highest_crop_naze = next_highest_crop[’ {8 £i5']
next_total desand = crop_total_yield.loc[

crop_total_yield[' {45 §'] == next_highest_crop_id, "B~ ®&/T'
1.values[0]

if next_total deszand > O:

-
=

while rezaining area > 0 and next_total demand > O:
allocated_area_next = zin{rezaining area,
next_total_de=and / next_higheat_crop(
'HERSFTD

rezaining area -= allocated area next

next_total_desand -= allocated_area_next * next_higheat_ecrop(
'BFERST]

year _profit += allocated_area_next * next_highest_crop[® 4t
i |

B ' T
crop_total_yield.loc[
erop_total_yield[
"PATSF '] == next_highest_crop_id, 'RFE/F
] = next_tetal_dezand

planting plan.append({
‘EE ' land _naze,
*{Edh B3R next_highest_crop_name,
'"EMEE/w: allocated_area_next,
"Bt £ {year} W 1 &=,
*d et next_highest_crop["H#{iH:]

wted {allocated_area_next} acres of 1

next_highest _crop_naze} te {land na=me} in {year}
"1

- * 5 = 3 [ k i!

if remaining area == (:
brealk
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3
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438
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4
440
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442
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249

if not flag: @

remaining_avea = land[ ‘4% 5 /5]

for _. secomnd_highest_sfficiency_crop in crop_efficiency_rank(
{crop_efficiency_rank[" 5 E 5 '] == land type) &
{crop_afficiency_rank[' ffss£3# '] != highest_efficiency_crop_naza) k
(crop_efficiency_rank( " fEér 8 ). istn([" A &%, 'a¥ b, ¥ 1))

].iterrows();

second_bighest efficiency_cxrop_id = second_highest_efficlency_cropl" iFdn i ']
second_highest_sfficiency_ecrop_name = second_highest efficiency_erep[*{F8 30
1
second_total_demand = erep_total_yisld. loc[
erop_total_yield[
"{E4R i 5] == second_highest_efficiency_crop_id, ‘™ &/ 7'].values[0]

if secomd_total_dezand > 0:
& 7 4 : } :
while rezaining area > 0 and second_total_demand > O;
allocated_area_second_season = min{rezaining area, second_total dezand /
second_highest_efficiency_cropl
'WER/FY)
rezaining area == allocated area_second seaszon
second_total_dezand -= allocated_area_second_seascn * %
second_highest_efficlency_crop[* W ™ &/ 7]
year profit += allocated_area_second _season =
secend _highest efficiency_crop['#{14']

crop_total_yield. loc(
{crop_total_yield[' fid & #'] == second_highest_efficiency_crop_id) &
{crop_total yield['#HHEH'] == '#=%'), "EFr)/F'

] = second_total dezand

-

planting_plan.appendi{
"EMER': land_naze,
v £ second highest_efficiency_crop_naze,
"EHERSE " allocated_ares_second_seassn,
VRS 1% {year) W 2 %,
PEEAREL ' s second_highest_sfficiency_cropl' {4 H 10

¥ print

& f"Allocated {allocated_area_second_season} acres of 4

- 4 ) } s g - S 5 L # 1 n Ly = i N
second_nignest afficiancy crop_nama) to {land nAR&l in {YeArp W &
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£ 1]
481
482
452
a4
450
488
45T
458
1]
L1
&A1
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1]
L]
458
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467
458
469
470
an
4T

4TS

4re

i

478
am
480
481
482
482
484

11

48T

455
]
400
LTH
402
L 111]

if re=zaining area == (:
braak

alse:

& =
-

if flag:
# print{(f®{land_naze} # oo & 4
flag = Falsa

cont inue

if lamd_type == *ff # "
if season == 1:
vega = crop_efficiency_ranik[
{crop_efficiency_rank[' %% & 9/'] == land_type) &

(-crop_sfficiency_rank('fEdh E8# ) dainl[" A G, 'GF L', "&HE¥F 1))

]
for _, weggle in vegs.iterrows():

veggle_id = veggiel[" fFin iR ']

veggie_naze = veggie[" {i&h ']

veggie efficiency = veggie[ #{hit']

veggle_dezand = crop_total_vieldl
(erop_total_yield[" fE4558 § '] == veggie_id)

1

if mot weggie demand.eszpty:
total demand = veggie_desand[' 2 # /5 '].values[0]
if total_dezand > O:

allocated_area = zin{resaining area, total _dezand / veggie[" W™ &/7°1)

total_dezand == allocated_area * veggiel'w/~®/F']
rezaining area —= allocated area

E R
year_profit += allocated_area # veggie efficiency
print{

£ "Allocated {allocated area} acres of {veggie naze} to {land naze} in {

year} ¥ 1 F*)

amp_tﬂta.l_jiald_lnc [
(erop_total_yield[*{Edb '] == veggie id), ‘A =&/ 7'
] = total_dexand
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£1]
&8
a0
0T
46E
AR
e
i}
L)
L4e]
E0L
L1:1]
2]
BaT
1]
21
Bi0
Eii
b ]
Eix
LR
-FE
E1d
LIR
E1%
L3 ]
ESD

EXa
%
524
EQE
L
EaT
L
Lr e
L3 ]
L1
EX2
13.1]
B4

1113

B2
Ear
EER

planting plan.append({
*H A EFR: land_name,
"R veggie id,
TiEdh £ veggle_naze,
HHE B allocated ares,
"RHMEE T £ {yeaz} # 1 ¥,
rEAE veggle_efficlency

b
if resaining_area == {:
brealk
else:
print (" HHNE —%")
B : ENERE

rezaining area = lamd[® 458/ ']

sushrossms = erop_efficiency_rank[
{crop_efficiency_rank['#%: &3] == land_type) k
(crop_sfficiency_rank[*fFd5 3 ] tain([' &, T8, "GH&", "FHE1)
]

print (zushroozs)

_» mushroos in mushrooms.iterrows():
gushrooz_id = sushroos( fidr i 5]
sushroos_naze = zushroom['{iidh£i8°]
zushroos_sfficiency = cushrooz['#{:1h']

for

eushroos_desand = erop_total yield[
(erop_total_yield[" fF45 & §'] == mushroos_id)
]
print {sushrocs_dezand)
if not zushroom_dezand.ezpty:
total_demand = mushroos _dezand(' 2> 8/ 7 ') . values[0]
if total_dezand > O
allocated area = min{remaining ares, total dezand / mushroom[* W &/ 7]}
total_desand -= allocated_area * sushroos['® ™ #/f']
rezaining area -= allocated_area

5
E--

year profit += allocated_area * zushrooz_efficiency

primt{
f*Allocated {allocated area} acres of {-sushrocs_nase} to {land nase} in
{year} & 2 %°)

crop_total_yield.lsc(
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B2
1)
Edl
B&d
Gk
Bdad
ek
B
54T
5B
E&2
EBEQ
BB
L3
ERE
1.0
BEE
EEL
BET
EER
Ll
B&0
L2 4]
G2
EdR
ol
E&E
Edd
E&T
12
59
ETD
L3y
ET2
T2
B4

575
L0
ETT
103
£
EBD
£s1
EE2
ERZ

(erop_total_yield[*{E47 4 '] == mushroo=_i1d), *H =&/ 7*
] = total dazand

planting_plan.append({
"EEER': land naze,
"k i F ' aushroom_id,
‘{45 £# ' mushrooz_nace,
"HMEH/E T allocated_area,
"ReMEN e fr{yearl W 2 £",
‘A sushreoon_efficiency
3

if remaining area == (:
break

alif land_type == °4f @ ;8" :
beans = ["HHE', "TH*, ‘EH']
8 N20%5 b e 7 e e 4
if season == 1:
if year = 20256
4 a 1l - i
past_two_years_beans_area = O
for past_year in [year - 2, year - 1]:
if land_nase in planting history and past_year in planting_histery[land_nase]:
for season_data in planting_history[land_name] (past_year] .valuesa():
if seasen datal " fESE.E#'] in beans:
past_two_years_beans_area += peason_data[®## @5 0)
- [ ¥ S EHEHRAE A
required_bean_area = land['is# @ B /'] - past_tvo_years_beans_area
if required_bean_area > O:
print(f"{land_nace} WHFEE X HFHFE, LHAFHE {required_bean_area} W E J fF
")
# i r R s
beans_crops = crop_efficiency_rank[
(crop_sfficiency_rank[' B4 & %] == land_type) &
{crop_sfficiency_rank[' {545 £ #:'] . 1sin(beans})
]
for _, bean_erep in beans_crops.iterrows():
bean_id = bean_cropl ' fidh &)
bean_name = baan_crop(' {F4h 2]

45




3
ERE
Epd
E&T
BER
EED

50
L1 H
L3
QR
L
EQE
1]
BQF
EGR
B
800
&0l
&0
602
04

L2t
0T
L]

L2
&40

611
€12
1R
814
615
616
g1r
61s

619
&30
#21
&1
#a%
634
€28

bean_sfficiency = bean_crop[ 4 {+14°]
bean_dezand = erep_total _yield[
crop_total_yield[* {48 4'] == bean_id
10 A&/ 7 °] . valluea[0]
if bean_dezand >
allocated_area = min(required_bean_area. bean_dezand / bean_crop[* W ™ &
Fr1)
required bean_area -= allocated_area
rezaining area -= allocated_area
bean_dezand -= allocated_area * bean_cropl' @/ #/ 7 "]
year profit += allecated area » bean_sfficiency
erop_total_yield. lee(
crop_total_yield[' {Fig i 5] == bean_id, 'H =&/ 5"
] = bean_damand
R A0
planting_plan. append({
'#F AR land naze,
"4 bean_id,
"fid £3°: bean_naze,
"EEEE S allocated_area,
'Sk £"{year} # {season} F",
PE A bean_eff iciency
»
record_planting(year, land_naze, £"# {season} %", bean_naze,
allocated_area)
print(
f*Allocated {allocated_area} acres of {bean_name} to {land na=e} in
{year} ¥ {seasen} %*)
if required bean area <= O:
braak

if required_bean_area > 0:
cont inue

-

last_year_second_seassn_crop = planting history.get{land_naze. {}).get(2022, {}).get(
' D) . get(
"fEd g, None)

last_season_crop = Noma @

for season in [1, 2]:

remaining_aves = land[' @ #/5')

g 4 ]
vegs = crop_sefficiency_rank(
{erop_efficiency _rank[® & 57 ') == land_type) k

46




£ (-crop_afficiency rank['{Edp.£#'] daim(["Aa ', "g¥ b, "4¥Fi'1)) &k

sar (erop_efficiency_rami(* F&5. £ '] = last_seasem_crop) &k ¢ B

£33 {crop_efficiency _ramik[® {47 £§5') != last_year_second_season_crop) «

67 ]

850 for _. veggie in vegs.iterrowa():

o veggie_id = vegglel' sy & §']

ot veggie naze = veggle(' fidyfik°]

613

i veggie_sfficiency = veggiel' i)

dae

1 veggie_dezand = crop_total_yield[

sar

en {crop_total_yield[' {45 6] == veggie_id)

&

e 1

&4

ea2 if not veggie dezand.espty:

wax

sid total_dezand = veggie_demand[* 2 #/7*].values[0]

645

LI if total_demand > O:

gar allocated_area = sinf(rezaining area, total_decand / weggie[' 5 #/5°'1)

a8

&8 total dezand == allocated area » veggie['= & #/5']

(1]

EL resaining area -= allocated area

L.1r)

FLE] 8

see

(113 year_profit += allocated area * veggie afficiency

1]

657 print(

GEE f*Allocated {allocated area}l acres of {veggie name} to {land _nazme}
in {year} # {season} F=)

1

o) ]

66

&4 erop_total_yield.lec(

663

e (crop_total yield['ffify il %'] == veggie_id), "HF=R/ T’

ses

F123 ] = total_demand

Fry)

5ioE #

480

47
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planting plan. append({
‘A E#: land_naze,
"fEd R veggle_id,
Vit £ veggie_naze,
"ERT RS allocated_area,
'BHEN " £*{year} # {seascn} F",
‘R4 veggle_efficiency
)
record_planting(year, land_naze, £"#! {season} ¥*, veggie_naze,
allocated_area)
last_season_crop = veggie_naze
if rezaining area == ()
braak
eloe:
cont inge
print(f*{year} W HI L% : {year_profit} %"}
total profit += year profit & © ! LEY &
# S8 YDataFrane 3K
planting plan_df = pd,DataFraze(planting plan)
# WEERS
print (£ 2024200040 @ B R M E % {total_profit} T}
return planting plan_df, total profit
i THEE
& R & B4 W ARCH:DEF 3 4 M8 i
planting plan ABC DEF, total profit = greedy_crop_strategy ABC_DEF{land info, land erop_efficiency_ramk,
crop_total_yield)




rid | & 7 BB A GRS 3 GLF BlExeal

ris | output_file_strategy = 'ABC_DEFE M Eh . xlax’

114 plunt:l.n.g_plm_lﬂﬂ DEF. to a:cal{uutp-ut file_strategy, index=Falaa)
117 | ¥ print(f=isf & R E {outpur_file strategy}®)

aaaaa

11z |# print(f"2024-2030: 0 B4 & % {total profit}

LR
x

y (R #oERANELR
2 |izport pandas as pd

3 | izport purobipy as gp

s | froz gurcbipy import GRE
£ | izport openpyxl

¢ | izport DMEpY a8 np

§ | EEExcel 3 & &M T WA

o |£ilel = *BifEl.xlax' & 0 SRR

1w |datal = pd.read excel(filel, ahut_nua-‘ ;HWE]‘{ BE
11 |data2 = pd.read_excel(filel, sheet_name=" % &M i)

12 |£1le2 = 'HifF2.xlsx" & § IS ERIHR
14 |datad = pd.read_excel(fileZ2, sheet_name='2023F s Eia )
15 | datad = pd.resd_ercel({file2, sheet _nace='20234 iS4 AEHE"

1w [Tw 7

1w [T =3

w |J = b4

1 (K =41

w | pe4

a2 | g=8

24 | M=100000

a5 |5 = datall" T/ 5] tolist()
2 |Ik = dataZ['Ik'].teliat()

a7 {Price = [[3.26,7.6,8.26,7,6.76,

2 32.6,3,6.75,6,7.5,40,1.5,

] %.26,5.6,3.6,7,8,6.75,6.5,
20 3.76,6.26,5.56,6.76,6,26,6.5,
1] 65565 76,76 257 265,4.5,
-] 4.8,4,0,0,0,0,0,0,01,

a5 [0,0.0,0,0,0.0,0,0,0,0,0,

Eh 0,0,0,09.6,8.1,7.8,4.5,7.5,
35 6.6,6.9,6.8,6.6,7.5.6,6.8,
£ B.4,6.3.8.7.5.4.5.4,4.8,2.5,
ar 253255?’51‘91510!:3]
m | & A ¥l 5 F L04

7 | growth_rate_zin = Q.08

49




&

LH

a%

BE

grovth_rate_eax = .10

Request=[ [57000, 21850, 22400 , 33040, 9875,
170840, 132750, 71400, 20000, 12500,
1500, 35100, 36000 , 14000, 10000, 21000,
36480, 26880, 6450 , 30000, 25400, 43200,
0,1500,3600, 4050 , 4500, 34400, 5000 , 1500,
1200,2600, 1800,0,9,0,0,0,0,0,0,
[0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,810,2160,500,510,0,0,
0,1080,4080,1360,0,0,0, 1800, 150000,
100000, 36000, 5000, T200, 15000420011

!!ar t in range(l, T):
growth_rate = np.randes.uniforz{grovth_rate_zin, growth_rate_max)
for 1 in range(I}:
for k in range():
Request[1] [k] #= {1 + growth_rate) =

|df1 = pd.read_excel('cost.xlsx',sheet_naze='il =%
|af2 = pd.read_sxcel('cost.xzlsx’,sheet_nazes' @l — )
|Costl = df1. values.transpose()

|Cost2 = 442, values, transpose()

Cost=[Costl,Cost2]

| 423 = pd.read_excel{'Produce. xlsxz', shest_naze='il —% )
! dfd = pd.read_sxcal{'Produce. xlsx',shest_name=" —. %)
Producel = df3 wvalues. transpose()
ProduceZ = df4.values.transpose()

Produce=[Producel , Produce?]

[ |
| =

|zodel = gp.Model("Crop_Planting")

] i
E = zodel.addVars(T, I, J, K, vtype=GRE.CONTIKUOUS, naze="X")

_Y = modsl.add¥ars(T, I, J. K. vtype=GRE.BINARY, nace="Y")

iE = zodel.addVars(T, I, K, vtype=GRB.CONTINUOUS, nase="Z")

Z_ries = model addVara(T, range(2T, 35), vtype=GRB.BINARY, nase="Z Rice®}

zedel. setlbjectival
gp.quicksun(Price[i] [k] = Z[t, i, k] - gp.quicksum{Cost[i)[j][k] = X[t, 4, i, k] for j in rangel(J)}
for t in range(T) for i1 in ranga(I) for k in ranga(K)}},

50




8 GRE. MAXIMIZE

gt |}

52

w8 Bl SEFNT AR

w | oodel.addConstra{(Z[t. 1, k] <= gp.quicksun(Produce[i)[jI1[k] + X[t, 4, i, k] for j in range(J)}

o8 for t in range(T) for 1 in range{I} for k in range{K)), name="Froducticn_Limit*®)

wa

gr |8 00 RS EATER

o | 2odel.addConstrs{(Z[t, 1. k] <= Request[i]lk] for t in range(T} for i in range(l) for k in range(K)), nazes"
Dezand_Lizit®)

gE

o | A RI &

or |model.addConatra{(X[t, 1, j. k] <=M + Y[t, 1, j, k]

o for t in range(T} for i in range(I} for j in range(J) for k in range(E)},

W naza="{_UpparBound_Y=)

100

101 |medel.addConstra((XK[t, 1, I k] »= 0.01 = Y[t, 41, i k]

102 for t in range(T) for 1 in ranga({I} for j in range{J) for k in ranga(K)}.

102 naze="X_LowerBound_Y")

104

o |o sk 4 4 o o T D

¢ |for t in range(T):

107 for 1 in range(I}:

108 for j in range(J):

0 zodel. addConetr(gp.quicksun(X[t, 1, j. k] for k in range(X))} <= S[j], name=f"krea {t}_{i}_{j}")

119

111 | @ i B ] & g . L YE

112 | model.addConstrs{(gp quicksun(X[t, 1, j, k] » I_k[k] for t in range(2) for 1 in range(I} for k in range(K))
= 5[1]

11% for § in range(J}),

114 naze="Leguce_First_Two_Years®)

118 |for § in range(J):

118 for t in range(T - 2}: & [ 3% 4

a1r zodel. addConstr(gp. quickaun (X rr, 1, j. k] » I_k[k] for tt im ranga(t, t + 3) for 1 in range(I} for k
in range(R}) »>= 3[j], naze=f"Leguze_{j}_{t}")

118

119 |8 S He ] w3 T 3 F A &

1% | eodel.addConstrs{(X[t, 1, j. k] = X[t, i+1, j, k] <= S[j]

m for t in range(T} for j in range{]) for k in range(¥) for i in range(I-1)},
1% naze="No_Consecutive Planting™)

123 | model. addConstrs{(X[t, 1+1, j, k] » X[t+1, 1, 7, k] <= 5[j]

194 for t in range(T-1} for j in range{J) for k in range(R) for 1 in ranga(I-1)),
128 name="o_Consecutive _Planting®)

134

197 |#E T & WG pil

1% | model. addConatra{ (gp.quicksu=(¥[t, 1, j. k] for k in range(X)} <=p
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for t in ranga(T) for 1 in ranga{I} for j in ranga{J}),
naze="Kax_ Three_Crops®)

& i £ i h_.’qﬂﬁl

zodel. addConstrsd (gp.quicksun(Y[t, 1. j. k] for j in range(J)) <= g
for t in range(T) for 1 in range(I} for k in range(K}),
oaze="Nax_Five_Plots_Per_Crop")

¢ HHEE AFRHFHELESRERAR—FTIRER

zodel.addConstrs{(X[t, O, j, k] + X[t+1, 0, j. k] <= S[j]
for t in range(T=-1) for j in range(J) for k in range(l, 16)),
naze="No_Consecutive_Years For_ Grain")

SN B 1-78 L EARE o BT E

model. addConates{(X[t, 1, j, k] == 0
for t in range(T) for j in ranga(28) for k in ranga(¥))},
naze=*lo_Planting_Second_Season_For_Lands_1_26*)

& HW: mad 1-28 e kR

zedel. addConatra{ (X[t. 1, j. k] == 0
for t in range(T)} for 1 in range(Il} for j in range(26) for k in range(ll, 41)),
naze="No_Planting Crops_l16_41 _On_Lands_1_26")

1-156

Wl B 115 BRREERHER 1~26
godel.addConstrs((X[t, 1, j, k] == O
for t in range(T) for 1 in range(I} for j in range{26, J) for k in range{15)},

naze="No_Planting Crops_1_16 On_Lands 37 54"}

0 ol i 27-34 ¢ i i i o
zodel. addConstrs{(gp . quicksun(X[t, 1, j, k] for i1 in range(I) for k in range(K) if k == 16} <= M = T_rice[t,
i1
for t in range(T)} for j in range(27, 35}),
naze=*Rice_Flanting Only_Once®)

8w T
= £ ¥

eodel. addConstral(gp quicksus(X[t, 1, j. 1B] for & in range(I)} <= 5[j]
for t in range(T)} for j in range(27, 3&}),
naze="Single_Seascn_Rice®)

§ BENL SRERTAE, ME-—$THHE]

zodel. addConstrs{(gp . quicksus(X[t, 1, j. k] for k in range(X)) <= ¥ » (1 - Z_rice[t, jl}
for t in range(T) for j in range({27. 35}),
nase="Ys Second Season_ If Rica™)

& ElofmAe: % AEWH 17-34




it4

ire
imd
irr
irs

i

180
181
182
183
184
188
184
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b E:-]
B
160
01
w2
10
e
198
10
197
1468
%
200
201
atg
0%

2l
210
m
212

213

214

model. addConatra{ (gp . quicksu=(X[t, ¢, j. k] for k in ranga({i€, 35)) == gp.quicksu=(X([t, 0, 7, k] for k in
range(16, 35))
for t in range(T) for j in range(27, 35},
naze="Firat_Season_Crops_17_34%)
plofh M3 W% AfERFA 35-37 ;
sodel . addConstrs{ (gp quicksuz(X[t, 1, i, k] for k in range(34, 38)) == gp.quicksuaf(Xlt, 1, §. %] for k in
range (24, 38))
for t in range(T) for j in range(27, 3B)),
naze="Second_Seascn_Crops_35_37")

B 5

oo $ . oEmE e
# : - -

ek B J Se=3 AR AT 1B

eodel. addConatral (X[, 1, j, k] == 0
for t in range(T)} for 1 in range(Il} for j in range(26) for k in range(34, 3T+l)),
name=*Ko_Planting_Cropa_35_37 _On_Lands_1_26)

# iloibard: B4 3B-41 iSfEdE AR 35-50 Bk

zodel.addConstra{(X[t, 1, j, k] == 0
for t in range(T} for j in range(35) for k in range(3T, 41)),
nazme=*Ho_Planting Crops_36_41_On_Lands_1_34%°)

& SimsED BHY% 38-41 ¥l F s

eodel. addConstrs{(X[t. 0, j, k] == 0
for t in range(T} for j in range(35, 51} for k in range{37, 41)),
naze=*No_PFlanting Crops_28_41 First_Ssason™)

§ w3 ETGap

codel . setParas( ' ¥IPGap®, 0.01)

& 4R
model.optimizel)
8 el
if model.status == GRE.OPTIMAL:
print{f"Optizal sclution found with objective value: {zodel.ocbiVall}"}
for t in range(T):
for i in range(I):
for j in rangel(J}:
for k in range(K):
if X[t, 1, 3. El.x > O:
print(f"¥ear {t+1}, Season {i+1}, Land {j+1}, Crep {k+1}: {X[t, 1, j, kl.x} acres planted
Sl
print{f*Optizal sclution found with chjective wvalue: {model.obiVall{)*}
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&

EE EB

HEE: ME=ZRKERR
izpert pandas as pd
izport gurobipy as gp
froz purobipy isport GRB
izport openpyxl

izport nompy as np

E LExcal X 5 A

filal = ‘R xlax’

datal = pd.read_sxcel(filel, sheet_name=" %5 #f i F W HEE")
data? = pd.read_excel({filel, sheet_name="' & {f§ f ffEd")

fileZ = " #2.xlax"
datad = pd read excel(file2, sheet names' 20280 i ff Sk & 4 5D
datad = pd.read_sxcel(file2, sheet_name='2023F &itsSELEE)

T=T

I=2

J = B4

Ho= 41

p=4

q=f

H= 100000

5 = datal [T H ). toliat()

Ik = data2["Ik"].tolist()

Price = [[3.25.7.5,8.25,7,6.75,
%.5,3,6.75,6,7.5,40,1.5,
3.25,6.6,3.5,7,8,6.76,6.5,
3.76,6.256, 5 56 5.76,56.45. 6.5,
€.5,6,6.75,7,6.26,7.26,4.5,
4.5,4,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,9.68.1,7.5,4.5,7.5,
6.6,6.96.86.6,7.8,6,6.8,
5.4,6.3,8.7.5.4,5.4,4.8,2.5,
2.5,2.25 57.5,10,16,100]]

# AR R s% ¥ 10%

grovth_rate_min = Q.05

growth_rate_cax = 0,10

M A ; SRR N F =

Request=[ [57000,21850, 22400, 33040,9875,
170840, 132760, 71400, 20000, 12500,
1600, 25100, 36000 , 14000, 10000, 21000,




o JE6480 266580 64580 , 30000 35400, 43200,

ar O, 2000, 3600, 4060 4500, 24400, 9000 1500,

&= 0,3600,1800,0,0,0,0,0,0,0,0],

& [0.0.0,0,0,0.0,0,0,00.00,0.0,

L] Q0,000,510 2160 500 510,00,

L] 0,1080, 2050, 1350 ,0,0,0, 1500, 150000,

L 100000, 36000, 9000, T200, 12000, 4200] ]

L1

.1 -} .

s5 |for t in range(l, T): # t=i] , M = &
5 growth _rate = np.randos unifors(grovth rate sin, growth_rate cax)
57 for i in range(I}:

s for k in range(K):

5 Request [1] (k] #= (1 + growth _rate) &

&0

#1 |df1 = pd.read_sxeelf'cost.xlex', shest_nase='{f —% )
& id.f'.& = pd.read_sxcel('cost.xlsx’,sheet_name='{# =% ')
x| Costl = df1l. values.transpose()

6t Ef.'nit*.i." = df2, values.transpose)

o5 | Cost=[Cost1,Cost2]

o7 |df3 = pd.read_excell'Produce .xlsx',sheet_naze='i =)
g | df4 = pd.read_exzcel{ 'Produce.zls:z',sheet_naze='#i—%')
&3 iP‘n;rd.uml = df2.values.transposel)
m |Produce2 = df4 wvalues. transpose()

] !-P':vudu-:ﬂ = Producel * 1,08

= |Produce?= Produce?  1.05

12 |Produce = [Producel, Produce2]

e =

# |model = gp.Model(*Crop_Planting®)

-

ra | X = model.addVars(T, I, J, K, vtype=GRB.CONTINOOUS, name="X*}

g | T = godel.addVars(T, I, J, K, vtype=GRB.BINARY, naze="T")

81 :E = model.addVars(T, I, K, vtype=GRB.CONTINUOUS, naze="Z"}

w |Z_rice = sodel.addVars(T, range(27, 35), vtype=CRB.BINARY, naze="Z Rice")

B2

g |H & Ak
ir | zodel. setObjectivel
g gp.quicksus(Price[1] (k] + Z[t, 1, k] - gp.quicksus{Coat[1J[j10k] * X[t, 1, j. k] for j in ranga(J))

§T for ¢ in range(T) for i in range(l) for k in range(X)),
&5 GRB. MAXIMIZE

= |}

0]




e
108
104
108
102
ior
108
1%
110
il
113
1%
114

118
114
air
bR ES

119

X
12
in
1=
14
138
126
131
13
129
1%
131
152
133
134

model. addConatra{(Z[t, 1, k] <= gp.quicksus{Produca[1][j] (k] * X[t, 1, j. k] for § in rangai{l))
for t in range(T)} for 1 in range(l) for k in ramg-u{!]'_l, nase="FProdustion Lisit™)

¥ W RTELTEE A
zodel. addConstrs((Z[t, 1. k] <= Request[1)[k] for ¢ in range(T} for 4 in range(I) for k in range(f)). name="
Danand_Li=it®)
pib#3: BERHEA
godel. addConstrs{(X[t, 1, 7, k] <= ¥ = Y[t, 1, j, k]
for t in range(T} for 1 in range(l) for j in ramge(J) for k in range(K)),
naze="X_UpperBound_Y")

model. addConatra{(X[t, 1, j, k] »= 001 # Y[t, 1, j, k]
for t in range(I} for i in range(I} for j in range(J) for k in range(E)},
naze="X_LoverBound_Y*)
& FBW 4 Einges
for t in range(T):
for 1 in range(I}:
for § in range(J):
zodel.addConstz (gp.quicksuas({X[t, i, j. k] for k in range(X)} <= 5[j], naze=f"hrea {t}_{i} {j}")

LB E ok }
zodel. addConstrs (gp . quicksua(X[t, 1, J, k] * I_k[k] for t in range(2) for i in range{I} for k in range(K))
== 5[4]
for jJ in range(J}),
naze="Legusze_Firat_Twe_Yeara®)
for j in range(J):
for t in range(T - 2): & [[3F % Y o
zodel. addConatr(gp. quickeun(X[tt, 1, j, k) # I_k[k] for tt in range(t, t + 3) for 1 in range(I} for k
in range(K)}) >= 5[j]. name=f"Leguze_{j}_{t}")

& #Hle Gk 2% T%H

zodel.addConstra{(X[x, 1. j. k] = X[t, i+i, j, k] <= 5[j]
for t in range(T)} for j in range(J) for k in range(X) for i in range{I-1)),
naze="No_Consecutive Planting™)

godel. addConstrs{(X[t, 1+1, 7, k] # X[t+1, 1, 71, k] <= 3[3]
for t in range(T-1} for j in range(J) for k in range(K) for 1 in range(I-1}),
naze="No_Consecutive Planting®)

[ i T o % E ipH

eodel addConstral(gp quicksus(¥[t, 4, j, k] for ¥ in range(X)) <= p
for t in range(T) for 1 in ranga{I} for j in ranga{J}),
nase=*Kax_Thres_Crops®)
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138
182
iar
158
b
i1#0
EEH
143
4%
144
148
188
141
168
140
180
1B
182
152
184
155
1568
15T
188
182
1440

1&2
145
164
1488
16
&7
148
169
im
im
ir2
ERe ]
174
ERE]
imd

1rr

is

model. addConatra{ (gp. quicksu=(¥[t, 1, j. k] for j im ranga({J)) <= g
for t in range(T)} for 1 in range(Il) for k in ramg-u{!]'_l,
naze="Max_Five_Flotas_Per_Crop*)

& g = R 4 f i £ 2 40 : ¥

zodel.addConatra{(X[t, 0. j. k] + X[t+1, 0, j, k] <= S[j]
for t in range(T-1) for j in range{J) for k in range(l, 1)),
naze="No_Consecutive_Years For_Grain")

R WA 1-26
godel. addConstrs{(X[t, 1, j, k] == 0
for t in range(T) for j in range(28) for k in rangefX)),
naze="Na_Planting Second Season For Lands 1_26")

L. b 1-26 i H s 1-15

zodel. addConatrs{(X[t, 1, j, k] == 0O
for t in ranga(T) for 1 in range{I} for { in ramge(28) for k in range(15, 41)),
naze=*Yo_Planting_Crops_i6_41_On_Lands_1i_26")

# S BEd 1-18 ik R iR

codel. addConstra{(X[t, 1, 1. k] == 0
for t in range(T)} for 1 in range(I) for 7 in ramge(26, J) for k in range(18)),
nl:l-'lfo_l“lmttug_ﬂrupl_l_lﬁ_ﬂn_Lmd.l_i.’?_Ei'}

1-26

& R N8N IT-34 + *
zodel . addConatra{ (gp .quicksus(X[t, 1, j. k] fer 1 in range(I} for k in range(K) if k == 15) <= ¥ % Z_ricelt,
11
for t in range(T) for j in range({27. 35)),
nase="Rice_Flanting Only_Once®)

f BEAE AR RS

zodel. addConstrs{(gp . quicksun(X[t, 4, j, 18] for i in range(I)} <= S[j]
for t in rangs(T) for j in ranga{27. 35}),
naze="2ingle_Season_Rice")

& &t i 1 i — & TRk A

zodel. addConstrs! (gp.quicksuz(X[t, 1, j, k] for k in range(X)) <= ¥ & (1 - Z_ricelt, jl}
for t in range(T} for j in range{2T, 36)),
naze="No_Second Season_If_Rice™)

i AN S RREEE 1734
model. addConatra{ (gp . quicksu=(X[t, ¢, j. k] for k in range(1€, 35)) == gp.quicksum(X([t, 0, j, k] for k in
range{16, 35))
for t in range(T} for j in range(27, 3E5)}),
naze=*First_Season_Crops_17_34%)
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180
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183
18k
154
18E
154
18T
158
159
190
HH
1903
105
14
108

1%
1%
20

PEEEE

Q08

201

200
i
a1
21
air
214
s

a1

zodel. addConatra{ (gp . quicksun(X[t, 1, j. k] for k in range(34, 38)) == gp.quicksum(X([t, 1, j, k] for k in
range(34, 38))
for t in range(T) for j in range(27, 3E}),
nazme=*Second_Season_Crops_35_37")

B SnE il £ WA AE-3T dfEds

o EiEK: REA 3BT HESARSRERYY 2734

sodel, addConstrs{(X[t, 4. 1, k] == 0
for t in range(T)} for 1 in range{I} for j in range(28) for k in range(34, 3T+1)),
naze=™No_Planting Crops 256 _37_On_Lands_1_26°)

8 EioEwy: BE% an-41 Hikdk i fF 35-B0 Bk

zodel, addConstrs{(X[t, 1, j, k] == 0
for t in range(T) for j in ranga({35) for k in ramga(3T. 41)).
nase="Hs_Planting Crops_236_41_On_Lands_1_34%)

¥ Eloib e BN -4 AR RERREE S

sodel. addConstrs((X[t. 0, j, k] == 0
for t in range(T) for j in range(35, 51) for k in range(37. 41)}).
naze="No_Planting Crops_28_41_First_Zeason™)

& @ W Gap
zodel. setParaz(' MIFGap", 0.01)

# (R R
codel opticizel)
¥ RHEEX

if model.status == GRB.OPTIMAL:
print{f“Optizal aclution found with chbjective valus: {modal.objVal}®)
for t in range(T}:
for 1 in range(I):
for j in range{J}:
for k in range(R):
if X0t, 1, 7. Kl.x >
print{f"Year {t+1}, Season {i+1}, Land {j#1}, Crop {k+1}: {K[t, 1, j. k]l.z} acres planted
iy
print{f"Optizal solution found with objective value: {zodel.objVall{ T )™}




