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MR A [5]RR 1 {XAS

from pulp import LpMaximize, LpProblem, LpVariable, 1lpSum

import scipy

import pandas as pd

import numpy as np

import os

# B Excel X

df1 = pd.read_excel('/home/maxdmx/math-China/fff£F1(1) .x1sx")
column_name_1 = 'Hiik 4

column_data_1 = dfi[column_name_1].tolist()

df2 = pd.read_excel('/home/maxdmx/math-China/[f#1(2) .x1sx")
column_name_2 = 'fE4 4 #

column_data_2 =df2[column_name_2].tolist()

column_data_2

years = [1,2,3,4,5,6,7] # 2024%|2030%

seasons = [1, 2] # WMA-FHEET

crops = list(range(1, 42)) # 4174

fields = list(range(l, 55)) # 543k

# RXAKERE, XMAIGIK] 5% i EWESF j A0 E k ZEMEER
X = LpVariable.dicts("X", (crops, fields, seasons, years), lowBound=0, cat='Continuous')

df3 = pd.read_excel('/home/maxdmx/math-China/[ff#2(2)1.x1sx")

npyields = np.zeros((42,55,3))

npcosts = np.zeros((42,55,3))

# e ATHRBFNT

for index, row in df3.iterrows():

crop_id = row[' %5 '] # EEAENHR T
plot_type = row['H KA '] # REMP KA
planting_season = row['fFiEZ k'] # & EUMEZ L
yield_per_acre = row['H~E//7'] # RBwE &
cost_per_acre = row[' i RA/(JL/E) ']

if plot_type == '“FEH':
listtempl=[1,2,3,4,5,6]

elif plot_type == '#H":
listtemp1=[7,8,9,10,11,12,13,14,15,16,17,18,19,20]

elif plot_type == "'

listtempl=[21,22,23,24,25,26]

elif plot_type == 'AKEH"':
listtemp1=[27,28,29,30,31,32,33,34]

elif plot_type == 'L i@ A" :
listtemp1=[35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50]
elif plot_type == 'ZE AM " :

listtemp1=[51,52,53,54]

if planting_season=='$ki' or planting_season=='§§‘*$':
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ps=1

else:

ps=2

for t in listtempl:
npyields[crop_id,t,ps]=yield_per_acre

npcosts [crop_id,t,ps]=cost_per_acre
costs=npcosts.tolist()

yields=npyields.tolist()

df4 = pd.read_excel('/home/maxdmx/math-China/Ec.x1lsx')

EHI T

column_name_4 = '2023,“3;t '

column_name_3

column_data_3 = df4[column_name_3].tolist()

column_data_4 = df4[column_name_4].tolist()
npexpected_sales=np.zeros (42)

for i,j in zip(column_data_3,column_data_4):
npexpected_sales[i]=j
expected_sales=npexpected_sales.tolist()

df5 = pd.read_excel('/home/maxdmx/math-China/updated_[ff#2(2)1.x1sx")
column_name_5 = '{E¥% 5"

column_name_6 = 'f#HEEMN-FHME/ T/ T)!
column_data_5 = df5[column_name_5].tolist ()
column_data_5 = column_data_5[:-18]
column_data_6 = df5[column_name_6].tolist()
column_data_6 = column_data_6[:-18]
npprices=np.zeros(42)

for i,j in zip(column_data_5,column_data_6):
npprices[i]=j

prices=npprices.tolist()

df6 = pd.read_excel('./23F## .xlsx"')

# RIWET|HKE

column_name_7 = 'fE#% 5"

column_data_7 = df6[column_name_7].tolist()
column_name_8 = 'ffifH ik

column_data_8 = df6[column_name_8].tolist()
column_name_9 = 'ZETi 45!

column_data_9 = df6[column_name_9] .tolist ()
column_name_10 = 'FHAEE M/ F "
column_data_10 = df6[column_name_10].tolist ()

nparea23=np.zeros((42,55,3))

for i,j,k,m in zip(column_data_7,column_data_8,column_data_9,column_data_10):
nparea23[i,j,k]l=m

area23=nparea23.tolist ()

area23

# EAREHL: WHIREFELTHAER AL

model += lpSum([1pSum([0.9*1pSum([1pSum([yields[c] [1]1[ s] * X[c][1][s][y] for 1 in
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fields]) for s in seasons])*prices[c]-1pSum([1pSum([costs[c][1]1[ s] * X[c][1][s] [y]

for 1 in fields]) for s in seasons])for c in crops])for y in years])

# model += lpSum([1pSum([0.8*1pSum([1pSum([yields[c] [1][ s] * X[c][1]1[sl[y] for 1 in

fields]) for s in seasons])*prices[c]+0.2x1pSum([1pSum([yields[c] [1][ s] *
X[c][11[s][y] for 1 in fields]) for s in
seasons])*prices[c]*0.5-1pSum([1pSum([costs[c] [1][ s] * X[c][1][s][y] for 1 in
fields]) for s in seasons])for c in crops])for y in years])

data = pd.read_excel('/home/maxdmx/math-China/[ff#F1(1).x1sx")

field_areas = data['#M 3 E /% '].to_numpy()

field_areas = np.insert(field_areas, 0, 0)

field_areas

for y in years:
for s in seasons:
for 1 in fields:

model += 1pSum([X[c][1][s][y] for ¢ in crops]) <= field_areas[1]

# for y in years:
# for c in crops:

# model +=1pSum([1pSum([X[c][1][s][ylfor s in seasons]) for 1 in fields]) <=260

for y in years:
for c in crops:
model += lpSum([1pSum([yields[c] [1][s] * X[c][1][s][y] for 1 in fields]) for s in

seasons])>=1.2*expected_sales[c]

for y in years:

for c in crops:

model += 1pSum([1pSum([yields[c] [1]1[s] * X[cI[1]1[s]l[y] for 1 in fields]) for s in
seasons])<=1.3*expected_sales[c]

# AREM2: BIMHBR=ZFNEDH-—REEREY

beansl = [1, 2, 3, 4, 5]

for 1 in range(1,27):

for y in years[:-2]:

model += lpSum([lpSum([X[bean] [1][1][y + i] for i in range(0,3)])for bean in
beans1])>=field_areas[1]

beans2 = [16,17,18]

for 1 in range(27,55):

for y in years[:-2]:

model += 1lpSum([1pSum([lpSum([X[bean] [1][s][y + ilfor i in range(0,3)]) for bean in

beans2]) for s in seasons])>=field_areas[1]

beansl = [1, 2, 3, 4, 5]
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for 1 in range(1,27):

model += 1lpSum([area23[bean] [1] [1]+X[bean] [1] [1] [1]+X[bean] [1][1] [2]for bean in
beans1])>=field_areas[1]

beans2 = [16,17,18]

for 1 in range(27,55):

for y in years[:-2]:

model += lpSum([1lpSum([area23[bean] [1] [s]+X[bean] [1] [s][1]+X[bean] [1][s][2] for bean in

beans2]) for s in seasons])>=field_areas[1]

# NREM2: BIHK=ZFAZIH-—RIEEY
beans = [1, 2, 3, 4, 5, 17, 18, 19]

for 1 in fields:

for s in seasons:

for y in years[:-2]:

H OH O H OH O H OH

model += 1pSum([X[bean] [1][s][y + i] for bean in beans for i in

range(3)])>=field_areas[1]

# beans = [1, 2, 3, 4, 5, 17, 18, 19]

# for 1 in fields:

# model += lpSum([X[bean][1][s][y] for bean in beans for s in seasons for y in years if
y in range(years([0], years[-1]+3)]) >= field_areas[1]

# R A4 A AR E AT B AN

#7€ X BER 4

B = LpVariable.dicts("B", (crops, fields, seasons, years), cat = 'Binary')

#

for c in crops:

for 1 in fields:

for s in seasons:

for y in years:

if X[cl[11[sI[y]l >= 0.001:

Blcl[11[s][y] = 1

else:

Blcl[1]1[s]lyl =0

for 1 in fields:

for s in seasons:

for y in years:

model+= 1pSum([X[c] [1] [s] [yl*B[c] [1][s][y] for ¢ in crops])>=0.3
# AREM3: DRMEAR, FNMEMTEKRS HRME
max_field_count = 6 # S NENEZE 7 £ Fre ik

for y in years:

for s in seasons:

for c in crops:

model += 1pSum([B[c][1][s][y] for 1 in fields]) <= max_field_count
# NREMHERENR

# X TFEH
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for
for

for

for
for

for

H O OH OHF OH OH OH OH OH OH

for
for

for

for
for

for

H OH O H O H O H OH OH OHF OH OH O

C

1
y

model

C

1
y

model

C

1
y

model

(o]

1
y

model

in range(1,16):
in range(1,27):
in range(1,8):

X[c][11[1] [yl*X[c] [1][1] [y+1]

+

Il
]
o

#x T8 &AM

in range(1,16):
in range(51,55):
in range(1,8):

+= X[c] [11[1] [yI*X[c] [1] [1] [y+1] +X[c][1][2] [yl*X[c][1][2] [y+1] ==

HRAE M5 AR
TR

in range(1,16):
in range(1,27):
in range(1,7):

+= X[c][1][1] [yl+X[c] [1][1] [y+1] <= field_areas[1]

# #TEEAM

in range(1,16):
in range(51,55):
in range(1,7):

+= X[c] [11[1] [yl+X[c] [11[1] [y+1] +X[c][1][2] [yl+X[c][1][2] [y+1] <=field_areas[1]

# ARASRIEL K
# AT PEM

for c
for 1
for y

model

in
in
in

=+

range(1,16):
range(1,27):
range(1,7):
X[c] 11 (1] [yl+X[c][1][1] [y+1] <= field_areas[1]

# #XTHEAM

for c
for 1
for y

model

in
in
in

+=

range(17,35):

range(51,55):

range(1,7):

X[c][11[1] [yl+X[c] [1]1[2] [y+1] <=field_areas[1]

model+= X[c][1][2] [y]+X[c][1]1[1][y+1] <=field_areas[1]
model+= X[c] [1][1] [yl+X[c][1][1] [y+1] <=field_areas[1]

for c
for 1

model

for c i

for 1 i

model

in

in

range(1,16):
range(1,27):
area23[c] [1] [1]1+X[c] [1]1[11[1] <= field_areas[1]

range(17,35):
range(51,55) :
area23[c] [1] [1]1+X[c] [1]1[2]1[1] <=field_areas[1]

model+= X[c][1][2]+X[c][1][1][1] <=field_areas[1]

model+= X[c][1][1]1+X[c][1][1][1] <=field_areas[1]

# # T TR, (B4 1-15, 3 1-26, RAEAFHHE I A FE— 1Y
# for c in range(l, 16): # fE# L
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fwlinm%dLQﬂ:#ﬂ%ﬁ@
for y in range(1, 6): # FMEE, & y+1 THEHLEE
# AR ABSRER A REAP AR EME Y
model += 1pSum([B[c][1][ 1] [y+i] for i in (0,2) 1) <=1

#

#

#

#

#

# # XTHEEAM, B4 1-15, ¥ 51-54, REIAEAEF M0y E — s A B — B4
# for c in range(l, 16): # 1E# L

# for 1 in range(51, 55): # & & AMH Ik EH

# for y in range(l, 7): # FHEH

# # BNIAR: WMEREE—F AR EMEE Y

# model += 1lpSum([B[c][1][ s][y] for s in seasomns ]) <= 1
# AR ALK

# MATFEM, HE, LH:

for ¢ in range(1,16):

for 1 in range(1,27):

for y in years:

model += X[c][11[ 21[ yl

1]
]
o

for c in range(17,42):
for 1 in range(1,27):
for s in range(1,3):

for y in years:

model += X[cI[1]1[ s][ y]
# X T ARH

for 1 in range(27,35):

1]
1]
o

for y in years:

for ¢ in range(1,17):
model += X[c][1I[ 1]1[ yl==
for c in range(35,42):
model += X[c][1][ 11[ yl==
for ¢ in range(1,35):
model += X[c][1][ 2][ yl==
for ¢ in range(38,42):
model += X[c][1][ 2][ yl==
#x T L @AM K

for 1 in range(35,51):

for y in years:

for ¢ in range(1,17):
model += X[c][1][1][yl==
for ¢ in range(35,42):
model += X[c][1][ 1]1[ yl==
for ¢ in range(1,38):
model += X[c][1]1[ 2]1[ yl==
#xt T B AMK:

for 1 in range(51,55):

for s in range(1,3):

for y in years:

28



for ¢ in range(1,17):

model += X[c][11[ sI[ yl==

for ¢ in range(35,42):

model += X[c][1][ sI[ yl==

# for 1 in range(0,55):

# for s in range(0,3):

# for y in range(0,8):

# model += X[0][1][s][yl==

# for c in range(0,42):

# for s in range(0,3):

# for y in range(0,8):

# model += X[c][0][s][yl==

# for 1 in range(0,55):

# for c in range(0,42):

# for y in range(0,8):

# model += X[c][1][0] [y]l==

# for 1 in range(0,55):

# for s in range(0,3):

# for c in range(0,42):

# model += X[0][1][s][0]==

model.solve ()

# Tﬁi% crops, fields, seasons, years f%fi?ﬁﬁ(ﬁ@f?#@\ i@i%‘ é%ﬁ?%uéﬁﬁ%§§4§

for ¢ in crops:

for 1 in fields:

for s in seasons:

for y in years:

# TEVR 2 WA KMo E

print (£"X[{c}] [{1}] [{s}] [{y}] = {X[c][1][s][y].varValue}")

array_4d = [[[[0 for y in range(1,8)] for s in range(1,3)] for 1 in range(1,55)] for c
in range(1,42)]

for ¢ in crops:

for 1 in fields:

for s in seasons:

for y in years:

array_4d[c-1]1[1-1] [s-1] [y-1]= X[c] [1] [s] [y].varValue

array_4d = np.array(array_4d)

X[13]1[9]1[1]1[7].varValue

array_4d.shape

array_3d=arr_transposed[0,:,:,:]

array_2d=array_3d.reshape((54*2,41))

# 14 numpy #“1#% % 4 pandas DataFrame

df = pd.DataFrame(array_2d)

# ¥ DataFrame E )\ Excel X H sheetl

df .to_excel('outputl.xlsx', sheet_name='Sheetl', index=False)
print ("HIE &5\ Excel Xf")

P=np.zeros((7))
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for y in years:

for ¢ in crops:

sales=0

for s in seasons:

for 1 in fields:

# THE BN W HEEAE

sales += 0.9%yields[c] [1] [s] * array_4d[c-1][1-1][s-1] [y-1]
Cost=0

for s in seasons:

for 1 in fields:
Cost+=costs[c] [1] [s]*array_4d[c-1][1-1] [s-1] [y-1]
P[y-1] += sales * prices[c] - Cost

print (P)

import numpy as np

import matplotlib.pyplot as plt
years1=[2024,2025,2026,2027,2028,2029,2030]

# Plotting a bar chart

plt.figure(figsize=(8, 6))

plt.bar(years, P)

plt.xlabel('Year')

plt.ylabel('Profit per year (million)')
plt.title('Profit from 2024 to 2030')
plt.xticks(years) # Ensure the x-axis shows each year

plt.grid(axis='y")

# Show the plot
plt.show()

Misk B [o]gi 2, 3{K%5

from pulp import LpMaximize, LpProblem, LpVariable, 1lpSum
import scipy

import pandas as pd

import numpy as np

import os

from pulp import LpMinimize

model = LpProblem(name="profit-optimization", sense=LpMinimize)
# 1% B Excel X fF

df1 = pd.read_excel('/home/maxdmx/math-China/[f 1 (1) .x1sx")
column_name_1 = 'Hi3k 4

column_data_1 = dfi[column_name_1].tolist()

df2 = pd.read_excel('/home/maxdmx/math-China/[ff££1(2) .x1sx")
column_name_2 = 'fE4 4 #
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column_data_2 =df2[column_name_2].tolist()
column_data_2

years = [1,2,3,4,5,6,7] # 2024%|20304F
seasons = [1, 2] # W/\-fHEZET

crops = list(range(1, 42)) # 41/ {4
fields = list(range(l, 55)) # 543k

# EXAFTE, X[ k] R7F i B EF j HRNE x TEFEER
X = LpVariable.dicts("X", (crops, fields, seasons, years), lowBound=0, cat='Continuous')

df3 = pd.read_excel('/home/maxdmx/math-China/[ff##2(2)1.x1sx")

npyields = np.zeros((42,55,3))

npcosts = np.zeros((42,55,3))

# W E—ATHARBTFE S

for index, row in df3.iterrows():

crop_id = row[' 45 '] # EEAEDNHR T
plot_type = row['H KA '] # RFM P KA
planting season = row[' M ZF '] # RIAMEET K
yield_per_acre = row[' B E//7'] # W w &
cost_per_acre = row[' FAH A/ (T/®E) "]

if plot_type == '‘FEH':
listtempl=[1,2,3,4,5,6]

elif plot_type == '#H"':
listtemp1=[7,8,9,10,11,12,13,14,15,16,17,18,19,20]
elif plot_type == '3 :
listtempl=[21,22,23,24,25,26]

elif plot_type == 'AKEH"':
listtemp1=[27,28,29,30,31,32,33,34]

elif plot_type == 'Ll AHf" :
listtemp1=[35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50]
elif plot_type == 'ZHE AHM":
listtemp1=[51,52,53,54]

if planting_season=='#Z' or planting_season=='% —Z"':
ps=1

else:

ps=2

for t in listtempl:
npyields[crop_id,t,ps]=yield_per_acre
npcosts[crop_id,t,ps]=cost_per_acre
costs=npcosts.tolist ()

yields=npyields.tolist()

df4 = pd.read_excel('/home/maxdmx/math-China/Ec.xlsx"')

EH e
12023 K FFE!

column_name_3

column_name_4
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column_data_3 = df4[column_name_3].tolist()
column_data_4 = df4[column_name_4].tolist()
npexpected_sales=np.zeros (42)

for i,j in zip(column_data_3,column_data_4):
npexpected_sales[i]=j
expected_sales=npexpected_sales.tolist()

df5 = pd.read_excel('/home/maxdmx/math-China/updated_[ff2(2)1.x1sx")
column_name 5 = '{E4% 5

column_name_6 = '#HEEMN-FHE/ T/ T
column_data_5 = df5[column_name_5].tolist ()
column_data_5 = column_data_5[:-18]
column_data_6 = df5[column_name_6].tolist ()
column_data_6 = column_data_6[:-18]
npprices=np.zeros(42)

for i,j in zip(column_data_5,column_data_6):
npprices[i]=j

prices=npprices.tolist()

df6 = pd.read_excel('./23F## .x1sx")

# REE T HIE

column_name_7 = 'fE4 %5

column_data_7 = df6[column_name_7].tolist()
column_name_8 = 'F/H H

column_data_8 = df6[column_name_8] .tolist()
column_name_9 = 'ZETi 45!

column_data_9 = df6[column_name_9].tolist()
column_name_10 = 'FHE@EH/ T
column_data_10 = df6[column_name_10] .tolist()

nparea23=np.zeros((42,55,3))

for i,j,k,m in zip(column_data_7,column_data_8,column_data_9,column_data_10):
nparea23[i,j,k]=m

area23=nparea23.tolist ()

area23

import random

#E B E
#yields® /~ &
#prices B
#costs A A
#xH
yieldsl = yields.copy()

print(yieldsl)

costsl = npcosts.copy()

pricesl = prices.copy()

# ERRET|RAMEA2xE5+309 Z LA, e LR E Hosk H A
sales = [[[0.9 for

in range(3)] for _ in range(55)] for _ in range(42)]

salesl=sales.copy()
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def get_fluctuation_yield(yields,c,1,s):

yields[c][1][s] = yields([c][1][s]*(1+random.uniform(-0.1, 0.1))
yields1[c] [1][s] = yieldsl[c][1][s]

return yields[c] [1] [s]

def get_fluctuation_sales(sales,c,l,s):

if ¢ == 6 or c ==

sales[c][1][s] = sales[c][1][s]*(1+random.uniform(0.05%0.9, 0.1%0.9))
sales1[c] [1][s] = sales[c][1][s]

else:

sales[c] [1][s] = sales[c][1][s]*(1+random.uniform(-0.05%0.9, +0.05%0.9))
sales1[c] [1] [s] = sales[c][1][s]

return sales[c][1] [s]

def get_fluctuation_cost(costs,c,1l,s):
costs[c] [1][s] = costs[c][1][s]*1.05
costsl[c][1][s] = costs[c][1][s]

return costs[c][1] [s]

def get_fluctuation_prices(prices,c):

if ¢<=37 and c>=17:

prices[c]l=prices[c]*1.05

pricesl[c] = prices[c]

elif c<=40 and c>=38:
prices[c]l=prices[c]*(1+random.uniform(-0.05, -0.01))

pricesl[c] = prices[c]

elif c==41:

prices[c]l=prices[c]*0.95

pricesi[c] = prices[c]

return prices/[c]

model +=
1pSum([1pSum([1pSum([1pSum([get_fluctuation_sales(sales,c,l,s)*get_fluctuation_yield(yields,c,1,s)
* X[c][1]1[s][y] for 1 in fields]) for s in
seasons])*get_fluctuation_prices(prices,c)-1pSum([1pSum([get_fluctuation_cost(costs,c,1,s)
* X[c][1]1[s][y] for 1 in fields]) for s in seasons])for c in crops])for y in years])

data = pd.read_excel('/home/maxdmx/math-China/Mf#F1(1).x1sx")

field_areas = data['# @AM/ % '].to_numpy()

field_areas = np.insert(field_areas, 0, 0)

field_areas

# NREML: YA EE R A R R E AR

for y in years:
for s in seasons:
for 1 in fields:

model += 1lpSum([X[c][1][s][y] for c in crops]) <= field_areas[1]
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# for y in years:
# for c in crops:

# model +=1pSum([1pSum([X[c][1][s][ylfor s in seasons]) for 1 in fields]) <=260

for y in years:

for ¢ in crops:

model += lpSum([1pSum([yields[c] [1][s] * X[c][1][s][y] for 1 in fields]) for s in
seasons])<=1.2*expected_sales[c]

# NREM2: BRI =ZFAEIN -KRIELEY

beansl = [1, 2, 3, 4, 5]

for 1 in range(1,27):

for y in years[:-2]:

model += 1pSum([1pSum([X[bean] [1]1[1][y + i] for i in range(0,3)])for bean in
beans1])>=field_areas[1]

beans2 = [16,17,18]

for 1 in range(27,55):

for y in years[:-2]:

model += lpSum([1lpSum([lpSum([X[bean] [1][s][y + ilfor i in range(0,3)]) for bean in

beans2]) for s in seasons])>=field_areas[1]

beans1l = [1, 2, 3, 4, 5]

for 1 in range(1,27):

model += lpSum([area23[bean] [1] [1]+X[bean] [1][1] [1]+X[bean] [1][1][2]for bean in
beans1])>=field_areas[1]

beans2 = [16,17,18]

for 1 in range(27,55):

for y in years[:-2]:

model += lpSum([lpSum([area23[bean] [1] [s]+X[bean] [1] [s][1]+X[bean] [1][s][2] for bean in

beans2]) for s in seasons])>=field_areas[1]

# AREM2: BIHI=ZFRNEIH-—REXEY

beans = [1, 2, 3, 4, 5, 17, 18, 19]

for 1 in fields:

for s in seasons:

for y in years[:-2]:

model += 1lpSum([X[bean] [1][s][y + i] for bean in beans for i in

range(3)])>=field_areas[1]

# beans = [1, 2, 3, 4, 5, 17, 18, 19]
# for 1 in fields:
# model += lpSum([X[bean] [1][s][y] for bean in beans for s in seasons for y in years if

y in range(years[0], years[-1]+3)]) >= field_areas[1]
# R A4 A TE AR T B AN

#7% X BH A
B = LpVariable.dicts("B", (crops, fields, seasons, years), cat = 'Binary')
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#

for c
for 1
for s

for y

in crops:

in fields:

in seasons:

in years:

if X[c][1][s][y] >= 0.001:

Blcl[11[s][y]

else:

Blc][1][s] [y]

1

]
o

for 1 in fields:

for s in seasons:

for y in years:
model+= 1pSum([X[c] [1] [s] [yl*B[c][1][s][y] for ¢ in crops])>=0.3
# WREM3: D REAR, XMEMTRERS HIRME
max_field_count = 6 # /MW E Z 5 £ fhe i3k

for y
for s
for c

model

for
for

for

in years:

in seasons:

in crops:
1pSum([B[c][1][s][y] for 1 in fields]) <= max_field_count
AR EMHE: AR
X R

+=

Cc

1
y

in
in
in

+=

range(1,16):

range(1,27):

range(1,8):

X[c1 11011 [yl*X[c] [11[1] [y+1]

#xf T4 & A

for
for

for

#
#
#
#
#
# model
#
#
#
#
#

G
1

y

model

for
for

for

for
for

for

H# O H O H O H O H O H OHF OH OH OH R

c
1

y

model

C

1
y

model

in
in
in

+:

in
in
in

+=

in
in
in

+=

range(1,16):

range(51,55) :

range(1,8):

X[cl[11[1] [yl*X[c] [1][1] [y+1]

LIRS AR
HF TR

range(1,16):

range(1,27):

range(1,7):

X[cl[11[1] [yl+X[c] [1]1[1] [y+1]

# # TEEAM

range(1,16):

range(51,55) :

range(1,7):

X[c1[11[1] [yl+X[c] [1]1[1] [y+1]

# AFAME: RAEAE
# AT PEM

for ¢ in range(1,16):

I
]
o

+X[c][11[2] [yl1*X[c] [1][2] [y+1] ==

<= field_areas[1]

+X[c] [1][2] [y]l+X[c] [1][2] [y+1] <=field_areas[1]
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for 1 in range(1,27):

for y in range(1,7):

model += X[c][1][1][yl+X[c][1]1[1][y+1] <= field_areas[1]
# #x7 T8 E A

for ¢ in range(17,35):

for 1 in range(51,55):

for y in range(1,7):

model += X[c][1][1] [y]+X[c][1][2] [y+1] <=field_areas[1]
model+= X[c][1][2] [y]l+X[c][1][1] [y+1] <=field_areas[1]
model+= X[c] [1][1] [y1+X[c] [1][1] [y+1] <=field_areas[1]

for ¢ in range(1,16):
for 1 in range(1,27):
model += area23[c][1]1[1]+X[c][1]1[1]1[1] <= field_areas[1]

for ¢ in range(17,35):

for 1 in range(51,55):

model += area23[c] [1][1]+X[c][1][2][1] <=field_areas[1]
model+= X[c] [1][2]+X[c][1][1][1] <=field_areas[1]
model+= X[c][1][1]+X[c][1]1[1][1] <=field_areas[1]

# # XTFEH, 4 1-15, Hk 1-26, REESFREE—HRTHE—EY
for ¢ in range(l, 16): # {E#izlE
for 1 in range(1, 27): # HiIRIZE
for y in range(1, 6): # FMEE, & y+1 THAEHEE
# UNARAR: MEARE TR A AEAR [E (B M
model += 1pSum([B[c][1][ 1][y+i] for i in (0,2) 1) <=1

for c in range(l, 16): # 1EHLE

for 1 in range(51, 55): # BE MR E

for y in range(l, 7): # F1{ iz

# BAR: A EREE— T TR E EY

model += 1pSum([B[c][1][ s][y] for s in seasons ]) <=1
b A 2R A 40K

MTFRM, HE, L#:

for ¢ in range(1,16):

#
#
#
#
#
#
## XTHEAM, EY 1-15, 3k 51-54, REEATFRHE —HRTAHE — 1Y
#
#
#
#
#
#
#

for 1 in range(1,27):
for y in years:

model += X[c][1]1[ 2][ y] == 0

for ¢ in range(17,42):
for 1 in range(1,27):
for s in range(1,3):
for y in years:

model += X[c][1]1[ s1[ y]l == 0
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# 2T ARGEH:

for 1 in range(27,35):

for y in years:

for ¢ in range(1,17):

model += X[c][1][ 11[ yl==

for ¢ in range(35,42):

model += X[c][1I[ 1]1[ yl==

for ¢ in range(1,35):

model += X[c][1][ 2][ yl==

for ¢ in range(38,42):

model += X[c][11[ 21[ yl==

w0 T A2

for 1 in range(35,51):

for y in years:

for ¢ in range(1,17):

model += X[c][1][1][yl==

for ¢ in range(35,42):

model += X[c][1I[ 1]1[ yl==

for ¢ in range(1,38):

model += X[c][11[ 2][ yl==

#THEAME:

for 1 in range(51,55):

for s in range(1,3):

for y in years:

for ¢ in range(1,17):

model += X[c][1]I[ s]l[ yl==

for c¢ in range(35,42):

model += X[c][1]I[ s]l[ yl==

model.solve ()

# 8% crops, fields, seasons, years st O XY, Hk, EFEREL

for ¢ in crops:

for 1 in fields:

for s in seasons:

for y in years:

# JTEVR 2 4 Ak e oy

print (£"X[{c}] [{1}] [{s}] [{y}] = {X[c][1][s][y].varValue}")

array_4d = [[[[0 for y in range(1,8)] for s in range(1,3)] for 1 in range(1,55)] for c
in range(1,42)]

for c in crops:

for 1 in fields:

for s in seasons:

for y in years:

array_4d[c-1]1[1-1] [s-1] [y-1]1= X[c] [1] [s] [y].varValue

array_4d = np.array(array_4d)

X[13][9] [1] [7] .varValue

array_4d.shape
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arr_transposed = np.transpose(array_4d, (3, 2, 1, 0))
arr_transposed.size

import numpy as np

import matplotlib.pyplot as plt
years1=[2024,2025,2026,2027,2028,2029,2030]

# Plotting a bar chart

plt.figure(figsize=(8, 6))

plt.bar(years, P)

plt.xlabel('Year')

plt.ylabel('Profit per year (million)')
plt.title('Profit from 2024 to 2030')
plt.xticks(years) # Ensure the x-axis shows each year

plt.grid(axis='y"')

# Show the plot
plt.show()

ik C BIEFENG

import pandas as pd

file_path_1 = r'/home/maxdmx/math-China/ff#2(1).x1sx'
file_path_2 = r'/home/maxdmx/math-China/[ff#2(2) .x1sx'
# EZE Excel X

df1 = pd.read_excel(file_path_1)

df2 = pd.read_excel(file_path_2)

# TRENETEFHEEA
dfl = dfl.applymap(lambda x: x.strip() if isinstance(x, str) else x)
df2 = df2.applymap(lambda x: x.strip() if isinstance(x, str) else x)

# %1% 58 DataFrame % Bl Excel X
df1.to_excel('/home/maxdmx/math-China/Mf#2(1)1.x1lsx', index=False)
df2.to_excel (' /home/maxdmx/math-China/[ff#2(2)1.x1sx', index=False)

print ("E XA MBENIE T ABNZHBE ")

import pandas as pd

import numpy as np

import scipy

import matplotlib.pyplot as plt

from collections import defaultdict

# Load the provided Excel files to examine their content
file_path_1 = r'/home/maxdmx/math-China/[fff2(1)1.x1sx’
r'/home/maxdmx/math-China/[ff #2(2)1.x1sx"

file_path_2
import openpyxl
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wbl = openpyxl.load_workbook(file_path_1)

wb2 = openpyxl.load_workbook(file_path_2)

# Extracting the relevant sheets

sheet_1 = wb1['2023F B RAIEM A F ']
sheet_2 = wb2['20234F 41t HAH X 2k E ']

# Convert sheets to DataFrames

data_1 = pd.DataFrame(sheet_1.values)
data_2 = pd.DataFrame(sheet_2.values)

# Clean and prepare data

data_1.columns = data_1.iloc[0]

data_1 = data_1.drop(0) .reset_index(drop=True)

data_1_clean = data 1[['fF# &A%, "#mpEA, FEFR, 'HEEH/E'1]

data_2.columns = data_2.iloc[0]

data_2 = data_2.drop(0) .reset_index(drop=True)

data_2_clean = data 2[['fE4p&#", 'MREXA", ‘HEFR, "FFE//7'1]

# Step 2: Create two tuples

tuple_1 = [((row['fE# &A1, roul' M KA ], rowl' MHEZF K1), rowl' MEEM/E']) for
_, row in data_1_clean.iterrows()]

tuple_2 = [((row['E#ZH '], rowl' MK KA T, row[' MAEZFR']), rowl' &~ €//T']) for
_, row in data_2_clean.iterrows()]

list_2=list(tuple_2)

list_2=list(set(list_2))

tuple_2=tuple(list_2)

tuple_2

# Step 3: Merge duplicate keys in tuple_1 (same ({E4&#kK, MIREA | FHEZK))

merged_dict_1 = defaultdict(float)

for key, value in tuple_1:

merged_dict_1[key] += value

# Convert back to a list of tuples with two decimal places

merged_tuple_1 = [(key, round(value, 2)) for key, value in merged_dict_1.items()]
len(merged_tuple_1)

result = []

i=0

for keyl, area in merged_tuple_1:

for key2, yield_value in tuple_2:

if keyl == key2:

result.append((keyl, areaxyield_value))

df_crop_yield = pd.DataFrame(result, columns=["{E4 & ", "2023 & =&"])

# Define the output file path
output_file_path = "/home/maxdmx/math-China/Ec.xlsx"

# Write the DataFrame to an Excel file
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df_crop_yield.to_excel(output_file_path, index=False)

# Step 5: Sum up the total yields for entries with the same 1E 1 4

total_yield_by_crop = defaultdict(float)

for key, total_yield in result:

crop_name = key[0] # Extracting {E4 4

total_yield_by_crop[crop_name] += total_yield

# Convert to a final list of tuples

final_result = [(crop, round(total_yield, 2)) for crop, total_yield in
total_yield_by_crop.items()]

# Creating a DataFrame from the provided list

crop_yield_data = [

("/NEZ', 170840.0), ('EK', 132750.0), ('#&E', 57000.0), ('4¢&E', 33040.0), (‘&7 "',

71400.0),

("ZH', 21850.0), ('£ZLH', 22400.0), ('J€F ', 9875.0), ('&H%E', 30000.0), ('FTF',
12500.0) ,

("# %", 14000.0), ('AZ', 10000.0), ('7*%', 1500.0), ('# /L', 35100.0), ('4LF ',
36000.0),

X,

("+¥", 30000.0), ("EH¥ ', 100000.0), ('/NFFE', 35480.0), (' AHEE', 150000.0),
("PLIAR Y, 36210.0),

("/u¥', 45360.0), ('ILE ', 36480.0), ('J]H', 26880.0), ('ZL¥ |~', 36000.0), (A"
21000.0),

("HrE#E', 9000.0), ('EML', 2610.0), ('¥in', 3600.0), ('E¥X', 4050.0), ('FHE',
7200.0),

("EEE", 4500.0), ("#H', 6480.0), ('E X', 18000.0), ('FHE', 4200.0), ("E/L',
13050.0),

("4, 2850.0), ('HML', 1200.0), ('Zu3E', 3600.0), ('EFOHE', 1800.0), ('EHE',
1800.0),

(" F', 900.0)

1

# Convert the list to a DataFrame

df_crop_yield = pd.DataFrame(crop_yield_data, columns=["{E¥ % ", "2023%F=&"])

# Define the output file path
output_file_path = "/home/maxdmx/math-China/Ec.xlsx"

# Write the DataFrame to an Excel file

df _crop_yield.to_excel(output_file_path, index=False)

import pandas as pd

import numpy as np

import scipy

import matplotlib.pyplot as plt

from collections import defaultdict

# Load the provided Excel files to examine their content

file_path_1 = r'/home/maxdmx/math-China/[ff#2(1)1.x1sx’
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file_path_2 = r'/home/maxdmx/math-China/[f#2(2)1.x1sx’
import openpyxl

wb1l
wb2

openpyxl.load_workbook(file_path_1)

openpyxl.load_workbook(file_path_2)

# Extracting the relevant sheets
wb1['20234 By R4 A A L 1]
wb2[' 20234 4 1T H A X HHE ']

# Convert sheets to DataFrames

sheet_1

sheet_2

data_1 = pd.DataFrame(sheet_1.values)

data_2 = pd.DataFrame(sheet_2.values)

# Clean and prepare data
data_1.columns = data_1.iloc[0]

data_1 = data_1.drop(0) .reset_index(drop=True)
data_1_clean = data_1[['fEdp& AR, 'M3pEA ", "FEZFR', "HETH/F']]

data_2.columns = data_2.iloc[0]

data_2 = data_2.drop(0) .reset_index(drop=True)

data_2_clean = data 2[['fE4p&#", 'HMREKAE ", ‘HEFR, "FFE//7'1]

# Step 2: Create two tuples

tuple_1 = [((row['E#ZH'T, rowl' MK KA '], row[' MAEZFR']), row[' MEEH/E"'1) for
_, row in data_1_clean.iterrows()]

tuple_2 = [((row['1E#ZH '], row[ M EA ], rowl' MEZFK"']), rowl' T~ E//7']) for
_, row in data_2_clean.iterrows()]

list_2=list(tuple_2)

list_2=list(set(list_2))

tuple_2=tuple(list_2)

tuple_2

# Step 3: Merge duplicate keys in tuple_1 (same (fE474Z#F, LKA, FHEZR))

merged_dict_1 = defaultdict(float)

for key, value in tuple_1:

merged_dict_1[key] += value

# Convert back to a list of tuples with two decimal places
merged_tuple_1 = [(key, round(value, 2)) for key, value in merged_dict_1.items()]
result = []

i=0

for keyl, area in merged_tuple_1:

for key2, yield_value in tuple_2:

if keyl == key2:

result.append((keyl, area*yield_value))

resultl=[]

for ((x,y,z),area) in result:

resultl.append((x,y,z,area))

df_yield = pd.DataFrame(resultl, columns=["f{E# & ", HMIRER " FigZ=R, "2023/7&"])
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# Define the output file path
output_file_path_1 = "./2023%&fE# & 1 B Mk fo 6 = B9 4H € & . x1sx"

# Write the DataFrame to an Excel file
df_yield.to_excel(output_file_path_1, index=False)
df_crop_yield = pd.DataFrame(result, columns=["{E4# & ", "2023% ~&"])

# Define the output file path
output_file_path = "/home/maxdmx/math-China/Ec.xlsx"

# Write the DataFrame to an Excel file

df_crop_yield.to_excel(output_file_path, index=False)

# Step 5: Sum up the total yields for entries with the same {F47 % #¢

total_yield_by_crop = defaultdict(float)

for key, total_yield in result:

crop_name = key[0] # Extracting {E4# 4

total_yield_by_croplcrop_name] += total_yield

# Convert to a final list of tuples

final_result = [(crop, round(total_yield, 2)) for crop, total_yield in
total_yield_by_crop.items()]

# Creating a DataFrame from the provided list

crop_yield_data = [

('/h#E', 170840.0), (' E>k', 132750.0), ('®EE', 57000.0), ('%H', 33040.0), ('4&F',

71400.0),

("EH', 21850.0), ('£ZLH', 22400.0), ('JEE', 9875.0), ('®mE', 30000.0), ('ZFT',
12500.0) ,

("#Z%", 14000.0), ('AZ%', 10000.0), ('7*%', 1500.0), ('# /L', 35100.0), ('<LF',
36000.0),

("+8', 30000.0), ("E¥ ', 100000.0), ('/NEHEH', 35480.0), (' AEHZE', 150000.0),
("FZIAE ", 36210.0),
("7 F', 45360.0), ('HLH', 36480.0), ('J/E', 26880.0), ('Z2L¥ |v', 36000.0), ('/KfF',

21000.0),

(MEH, 9000.0), ('EHH', 2610.0), ('FEiL', 3600.0), ('@HE', 4050.0), ('EHIEE',
7200.0),

("iEZ ¥, 4500.0), ("%H', 6480.0), ('EHRX#', 18000.0), ('FALH', 4200.0), ('®/L',
13050.0),

(A, 2850.0), ("EM', 1200.0), ("=NFE', 3600.0), ("#EOHE', 1800.0), ('HE',
1800.0),

("3, 900.0)

]

# Convert the list to a DataFrame

df_crop_yield = pd.DataFrame(crop_yield_data, columns=["{E4#&#", "2023% > &"])

# Define the output file path
output_file_path = "/home/maxdmx/math-China/Ec.xlsx"
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# Write the DataFrame to an Excel file

df _crop_yield.to_excel(output_file_path, index=False)
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