8/19/22, 4:42 PM

pandas pd
gurobipy gb
numpy np

copy

N = 42

Q=4

Months = list(range(1 13))

storage = pd read_excel( sheet_name = header=None)

F = int((storage iloc[@][1])[0 31)

items = pd read_excel( sheet_name = header=1)

items_list = list(items Item)
Potions = [i i items_list in il
Normal = copy deepcopy(items_list)

Normal remove( )

f = dict(zip(items| ] items| 1))

file:///private/var/folders/sr/jlpnO0kp53c787smhzvs8gz9h0000gn/T/tmpajbso3sy.html Page 1 of 12



dict(zip(items| ] round(items| 1.4)))

©
1l

d = {}

item range(N):

d_dict = {1 items loc[item][ ]
2 items loc[item] [ ]
3 items loc[item] [ ]
4 items loc[item][ ]
5 items loc[item] [ ]
6 items loc[item] [ ]
7 items loc[item] [ ]
8 items loc[item] [ ]
9 items loc[item] [ ]
10 items loc[item] [ ]
11 items loc[item] [ ]
12 items loc[item] [ 1}

dlitems loc[item] [ 11 = d_dict

c ={}
item range(N):
c_dict = {1 items loc[item][ ]
2 items loc[item] [ ]
3 items loc[item] [ ]
4 items loc[item][ ]

5 items loc[item] [ ]
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6 items loc[item] [ ]

7 items loc[item] [ ]

8 items loc[item] [ ]

9 items loc[item] [ ]
10 items loc[item] [ ]
11 items loc[item] [ ]
12 items loc[item] [ 1}

clitems loc[item] [ 11 = c_dict

recipes = pd read_excel( sheet_name = header=1)

products = list(recipes Recipe)

b = {}

j range(Q):

blrecipes loc[j]I 11 = recipes locl[jlI ]
a={}

j products:

dict = {}
i items_list:
dict[i] = @
aljl = dict
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j range(Q):
alrecipes locl[jllI 111 ] = recipes locl[j]I
alrecipes locl[jllI 111 ] = recipes loc[jlI
alrecipes locl[jllI 111 1 = recipes locl[jlI
alrecipes locljllI 111 1 = recipes locl[jlI
alrecipes loc[jllI 111 1 = recipes locljlI
e = {}
product range(Q):
e_dict = {1 recipes loc[product]| ]
2 recipes loc[product] [ ]
3 recipes loc[product] [ ]
4 recipes loc[product] | ]
5 recipes loc[product] [ ]
6 recipes loc[product] [ ]
7 recipes loc[product] | ]
8 recipes loc[product][ ]
9 recipes loc[product] [ ]
10 recipes loc[product] | ]
11 recipes loc[product] [ ]
12 recipes loc[product] | 1}
elrecipes loc[product] [ 11 = e_dict
h = {}
j range(Q):

hlrecipes 1lo

clill

11 = recipes locl[jlI
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g = {}
j range(Q):
g_dict = {1 recipes locl[j]I ]
2 recipes locl[jlI |
3 recipes locl[jlI ]
4 recipes locl[jll ]
5 recipes loc[jlI ]
6 recipes loc[jlI ]
7 recipes locl[jllI ]
8 recipes loc[jlI ]
9 recipes loc[jlI ]
10 recipes locl[j]I ]
11 recipes locl[jlI ]
12 recipes locl[j]I 1}
glrecipes locl[jlI 11 = g_dict
m = gb Model( )
D = {}
x = {}
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y = {}
z = {}
i items_list:
D[i]l = {}
x[il = {}
ylil = {}
z[i] = {}
j Months:
D[il[j] = m addVar(name = % (str(i)
vtype = gb GRB CONTINUOUS)
x[i][j] = m addVar(name = % (str(i)
vtype = gb GRB CONTINUOUS)
y[il[j] = m addVar(name = % (str(i)
vtype = gb GRB INTEGER)
z[i1[j] = m addVar(name = % (str(i)
vtype = gb GRB INTEGER)
A={}
B ={}
c={}
E={}
i products:
Ali]l = {}
Bli] = {}
Clil = {}
Efi] = {}
i Months:
Alil[j] = m addVar(name = % (str(i)
vtype = gb GRB INTEGER)
B[il[j] = m addVar(name = % (str(i)
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vtype = gb GRB INTEGER)

C[i1[j] = m addVar(name = % (str(i). str(j))
vtype = gb GRB INTEGER)

E[i]l[j] = m addVar(name = % (str(i). str(j))
vtype = gb GRB CONTINUOUS)

G = {}
R ={}
s ={}
T={}

month Months:

G[month] = m addVar(name = % (str(month))
vtype = gb GRB CONTINUOUS)

R[month] = m addVar(name = % (str(month))
vtype = gb GRB CONTINUOUS)

S[month] = m addVar(name = % (str(month))
vtype = gb GRB CONTINUOUS)

TImonth] = m addVar(name = % (str(month))

vtype = gb GRB CONTINUOUS)

v = {}
u={}
n={}
o={}

month Months:

vImonth] = m addVar(name = % (str(month))
vtype = gb GRB BINARY)

ulmonth] = m addVar(name = % (str(month))
vtype = gb GRB BINARY)

nlmonth] = m addVar(name = % (str(month))
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vtype = gb GRB BINARY)
o[month] = m addVar(name = % (str(month))

vtype = gb GRB BINARY)

w={}

q={}

r={}

s = {}

t =1}
i Potions:
wlil = {}
qlil = {}
rlil = {}
s[i]l = {}
tli] = {}

month Months:

1
°

wl[i] [month] = m addVar(name s (str(i) str(month))

vtype = gb GRB BINARY)

I
o°

ql[il [month] = m addVar(name (str(i) str(month))

vtype = gb GRB INTEGER)

1
o°

riil [month] = m addVar(name (str(i) str(month))

vtype = gb GRB INTEGER 1b=1 ub=3)

1
o°

s[i] [month] = m addVar(name (str(i) str(month))

vtype = gb GRB INTEGER)

1
o°

t[i] [month] = m addVar(name (str(i) str(month))

vtype = gb GRB INTEGER lb=1 ub=12)

month Months:

m addConstr(gb quicksum(x[i] [month] x f[i] i items_list) <= F)
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i items_list:
month Months:
m addConstr(x[il [month] + z[il [month] >= y[i] [month] +

gb quicksum(A[j][month] * alj][il] j products))

i items_list:
m addConstr(x[i] [1] == @)
month Months[1 ]:
m addConstr(x[i] [month] == x[i] [month-1] + z[i] [month-1] -
gb quicksum(A[j] [month-1] *x al[j][i] j products) -

y[i] [month-11)

month Months:

m addConstr(gb quicksum(A[j] [month] * h[j] j products) <= 40)

j products:
month Months:

m addConstr(B[j] [month] == A[j]l[month] * b[j])

j products:
month Months:

m.addConstr(B[j] [month] >

C[jI[month])

i items_list:
month Months:

m addConstr(D[i] [month]

A
I

y[i]l [month] * c[i] [month])

m addConstr(D[i] [month] <

cli] [month] % (.2 * d[i] [month] + 8 % y[i] [month]))

m addConstr(D[i] [month] <= c[i]l [month] % ( 65 % d[i] [month] + 5 * y[i] [month]))

m. addConstr(y[i] [month] <= 2 % d[i] [month])
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j products:
month Months:

m addConstr(E[j] [month] <= C[j][month] % g[j][monthl)

m.addConstr(E[j] [month] <

gljlImonth] x ( 2 % e[j]l[month] + 8 * C[j][month]))

m.addConstr(E[j] [month] <

glj]l [month] * ( 65 % e[j]l[month] + 5 x C[j][month]))

m.addConstr(C[j] [month] <= 2 % e[j][month])
month Months:
m.addConstr(gb quicksum(z[i] [month] * f[i] i items_list) <= F x ulmonth])
m. addConstr((gb quicksum(z[i] [month] * f[i] i items_1list)) - 5 <= F x n[month])

m addConstr(S[month] == 2 % ul[month] + 18 * n[month])

month Months:

m.addConstr(zl ] [month] >= 50 * o[month])
m.addConstr(z| ] [month] <= 2500 * o[month])
i Potions:

month Months:
m.addConstr(w[i]l [month] >= (1/5) % z[i] [month])
m addConstr(4 % ql[il [month] == z[i] [month] + r[i] [month]xw[i] [month])

m addConstr(13 x s[i] [month] == z[il [month] + t[il [monthlxw[il [month])

month Months:

m addConstr(v[month] >= (1/400) * (z[ ] [month] - 12))
m addConstr(R[month] == (1 - v[month]) *x (z[ ] [month] % pl 1) +
v[month] * (12 % pl 1 + 4 % z[ ] [month] - 4 .8))

month Months:

m. addConstr(T[month] == gb quicksum(z[i] [month] % p[i] i Normal))
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month Months:

m addConstr(G[month] == R[month] + S[month] + T[month])

i items_list:
month Months:
m addConstr(x[i] [month] >= 0)
m.addConstr(y[i] [month] >= @)
m addConstr(z[il [month] >= 0)

m addConstr(D[i] [month] >= 0)

j products:
month Months:
m addConstr(A[j] [month] >= @)
m addConstr(B[j] [month] >= @)
m addConstr(C[j] [month] >= @)

m addConstr(E[j] [month] >= @)

i Potions:
month Months:
m.addConstr(qlil [month] >= @)
m addConstr(r[il [month] >= 0)
m addConstr(s[il [month] >= 0)

m addConstr(t[i] [month] >= 0)

obj = (gb quicksum(D[i] [month] i items_list month Months) +
gb quicksum(E[j] [month] j products month Months) -
gb quicksum(G[month] month Months)) / 12

m.setObjective(obj gb GRB MAXIMIZE)

file://[private/var/folders/sr/jlpnOkp53c787smhzvs8gz9h0000gn/T/tmpajbso3sy.html Page 11 of 12



8/19/22, 4:42 PM

m.update()

m.optimize()

print( )

print( )

print(round(m objval 2))

print(" ")

month Months:

d_temp = round(gb quicksum(D[i] [month] i items_list) getValue() 2)
print( format(month d_temp))

e_temp = round(gb quicksum(E[j] [month] i products) getValue() 2)
print( format(month e_temp))

g_temp = round(G[month] X 2)

print( format(month g_temp))

print( )
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