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[1]Larry C. Giunipero,Reham Aly Eltantawy. Securing the upstream supply chain: a
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Logistics Management, 2004, 34(9):
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MR 1 PR ERIR

XH£ T

M A TR A REE S B xlsx
I B 58 77 B A5 At xlsx

bR 5 x1

SX

B L E py

fe] i — LS. py

mE T S LA EL GRRT [2020137 5) pdf

fe] B — SR AR T
RS (MRS py
joa] R {3t B 0O A B py
o] R AT WA R py

jo] J — 5 IZ R py

] = A 0
(o] B = T Gl A SRR py

[] B = % TE EL R py

R AR 3PS

(o BT 75 S py

(o] A YU & S R R oy

W 2 AT, EAMARES

PR TSR 00 33 G RO
Bt TR fife B fﬁ iﬁ IR ;{: SR
WD HE & AR ik s M P RRE
s015 54 15 28 T T 14 16.07 1.15
s034 77 14 30 5 0 10 17.40 1.40
S047 89 28 66 4 4 19 9.53 1.47
S096 54 28 73 7 7 20 100,60 1.47
5097 74 0 63 18 8 19 11.05 1.67
5118 T0 28 66 9 0 20 9.05 1.40)
5137 84 19 33 0 13 14.08 1.46
5153 36 13 173 12 ¥ 8 2288 1.63
S158 51 20 37 T 7 16 13.75 1.33
S160 GE 20 45 15 15 18 12.00 1.11
5161 72 20 47 17 17 16 13.50 1.25
5162 29 14 28 T 0} 12 14.42 1.17
S164 78 22 72 7 0 17 11.00 1.29
5173 39 16 372 7 0 9 11.11 1.78
N1%3 g2 15 28 11 0 10 19,40 1.50
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s20 73 30 65 8 0 17 10.53 1.76
s201 49 28 R1989 14 13 6 3533 4.67
S215 76 14 50 10 0 12 14.58 1.17
S222 39 15 32 7 0 12 14.33 1.25
S§228 57 15 151 9 0 9 19.56 1.50
8231 78 16 31 10 0 12 13.83 1.33
S246 72 18 44 13 13 9 22.22 1.80
8277 82 16 30 8 0 13 13.15 1.23
8285 79 19 35 18 0 15 14.73 1.36
8293 67 8 192 8 0 7 33.14 1.33
S302 89 25 59 7 0 20 10.75 1.32
8334 T2 10 148 12 0 10 22.40 1.00
8335 52 18 50 7 7 15 12.27 1.20
S343 70 11 28 7 0 8 22.00 1.38
8354 64 23 57 9 ] 15 14.47 1.64
S369 67 26 146 10 0 12 12.83 2.17
S38%0 50 25 85 2 1 17 10.82 1.47
8396 91 25 a8 8 0 21 10.24 1.25
TOPSIS i it 4§
TOPSIS BEaE

Input:
1‘.;1: %ilfﬁ%[ﬂ'_:ﬂ::x = {x]szj |-4;xn}.x[ E Rmvi = 1| u-;iﬂ
FRERAL Ew = Qwyg, i, o W), wi € RWE=1,..m

Process:

0.0 28 0 5 BB A b 4 B R 1 B e
Fey i R I — L S RIBR AL R Z = (24,25, ..o, 20)
2. X Z8—¥z

21 BEF BRI MBI~ z o0 ERME
22 MR BRI — zn R
3.0 2 Wz
31 z 5B RIHEIERED! <A (71)
32 n SR BIHEIERED] «A(7.2)

33 5N EMEEREC <24

ARE C AT HE R
Qutput: % £L 5T | TOPSIS (P4 45 4L

SERFF TR
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P 2 Python {$58
BHETIA

import numpy as np
import pandas as pd
import math

dataspd.DataFrame(pd.read_excel("Ff{T1 NS5 402508 S RTAY 404 B8 . wlsx" , sheet_name=a))
datal=pd.DataFrame(pd. read_excel ("M {1 M40 W B AR  xlex ", sheet_nane=1))

data_a = data. loc[data[ ' ##+48E"] <= "a'].reset_index(drop=True)
data_b = data.loc[data[ B8 5H5E"] == "8'].reset_index(drop=True}
data_¢ = data.loc[data[ " HEHE"] == "C'].reset_index(drop=Trua)

datal_a = datal.loc[data['## %2'] «= "A").reset_index(dropsTrue}
datal_b = datal.loc[data[ 'ff# 53] == 'B"].reset_index{drop=True)
datal ¢ = datal.loc[dataf'#f#l 53] < ‘C"].reset_index({dropsTrue)

data_a.to_excel('i] A . xlsx")
data_b.to_excel("iT =R xlsx")
data_c.to_excel('i] HC.xlsx")

datal_a.to_excel( ' {ftiza, xlsx')
datal_b.to excel("{H¥B.xlsx")
datal_c.to_excel( ' MiC.xlsx')

num_a=(datal_a == @).astype{int).sum{axizs=1)
fun_b=(datal b == @).astype(int).sum{axizs=1)
num_c=({datal_¢ == @).astypelint).sum{axis=1)

aum_a = (248-np.array{num_a)).tolist{}
num_b = (248-np.array{num_b)).tolist()
num_c = (248-pp.array{num_c)).tolist{}

total_asdatal_a.sum{axis=1).to_list()}
total_b=datal_b.sum{axis=1}), to_list()
total ce=datal_c.sum{axis=1}).to_list()

=gy |

a=[]

b=[]

e=[]

for 1 in range(len(total_ a)is
a.append{total_afli]/num_a[i]}

for 1 in range(len{total_b)):
b.append{total b[i]/num b[i]}

for 1 in range(len{total_c)):
c.append{total_c[i]/num_c[1])

data_a = pd.DataFrame{pd.read_excel ("A.xlsx’, sheet_name=1}}
data_b = pd.DataFrame{pd.read_excel( B.xlsx',sheet_name=1})
data_c = pd.DataFrame({pd.read_excel("C.xlsx',sheet_name=1)}

as=np.array(data_a)
a=np.delete(a, [@,1], axis=1)
banp.array(data_b)
b=np.delete(b, [@,1], axis=1)



c=np.array(data_c}
c=np.delete(c, [8,1], axis=1)

al=a.tolist()
bl=b.tolist()
cl=c.tolist()

def count(al):
teml=[]
for j in range(len(al}}:
tem=[ ]
24[]
for 1 in range(len{al[§]}}:
iF aif§][d]1=:
tem. append(z)
2=[]
else;
z.append{al[j][i]}
l1istl = [x for x in tem iFf x 1= []]
teml.append(listl)
return teml

def out2(teml):
tem = []
for 1 in range(len(teml}):
if len(teml[i]) == @ :
tem. append (@)
else;
a=a
for j in range(len(teml[i]}}:
a=a+len(teml[i]1[4])
tem.append(aslen{teml[i]}}
return tem

def gutl(teml):
tem = []
for 1 in range(len(teml)}):
if len(temi[i]) == @ :
tem.append(@)
else:
tem.append(len{tenml[i] )}
return tem

teml = count{al)
tem = outliteml)
print{tem)
tem = out2(teml)
print(tem)

teml = count({bl)
tem = outl(teml)
print{ten)
tem = outi(teml)
print(tem)

teml = count(cl)
tem = outl(teml)
print{tem)
tem = out2(teml)
print(tem)



el —{Eh5

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import math

from sklearn import preprocessing

sl
def cale(data):
g5 =08
for 1 in data:
if i == @:
5 = 5+8
else:
5 = s+i*math.log({i}
return s5/(-math.log(len{data)}))

def get_beta(data,a=482):

name=data.columns.to_list(}

del name[@2]

beta=[]

for 1 in name:
t=np.array(data[i]}.reshape(a,l)
nin_max_scaler = preprocessing.MinMaxScaler(}
X_minMax = min_max_scaler.fit_transformit)
beta.append(cale{X_minMax.reshape(l,a).reshape(a,}})

return beta

tdata = pd.Dataframe(pd.read_excel( ' ##i1.x1sx"))
beta = get_beta(tdata,a=362)

can=[]
for 1 in range(3):
a=(1-beta[1+5])/(3- (beta[5]+beta]6]+beta[7]))
con.append(a}
a=np.array(tdata[ " @M% ])*con[@]+np. array (tdata] * F MM A" 1) con[1]+np.array(tdata[ " F %
RN 1) "con[ 2]
print{con)  &HTIFEEN BRI SRS S

#topsis
def topsisidatal, welght=nNone,a=482):

& 15—

t = np.array(datal[[* BT P i (e A B/ SR A0 L e (R (R -T R
Ay ikt A (E2eNiRMEN) iR ]]) . reshape(a,6)

min_max_scaler = preprocessing.MinMaxScaler()

data = pd.DataFrame(min_max_scaler.fit_transform(t}}

o BiLBEHE
Z = pd.Dataframe([data.min(}, data.max()], indem=[ f2EM", " EERE" 1)

& JER

weight = entropyWeight(datal) i welght 1s None else np.array(welght)

Result = data.copy(}

Result["[EEEHH "] = np.sqrt({{data - Z.loc['[EZEEH"]) ** 2 » weight).sum{axis=1}}
Result["fIEHK "] = np.sqrt({{data - Z.loc["MEM&"]) ** 2 * welght).sum{axis=1})

8 BN



Result["fRerM M) = Resvlt[ " RIEHK] / (Result['MEME '] + Resule[ ' EHHE'])
Result[*#3/F'] = Result.rank(ascending=False)['HSMaHS"]

return Result, Z, weight

def entropyweight{data}):

data = np.array(data[[*#iES R, FHRER(ERSE/ MR | RER (R (RRE-TAE
20, G, RBEM (E20XREA) *, IEEE]])

# 53—k

P = data / data.sum{axis=8)

& RN
E = pp.nansum{-P * np.log(P) / np.log(len{data}), axis=0)
& FRN RN
return (1 - E} / (1 - E).sum()
tdata = pd.DataFrame(pd.read_excel( 2. xlsx" )}
Result, Z, welght = topsis(tdata, weight=None, a=362})
Result.to excel( &2 . xlsx")

I — {55
HEEEEEN (RHTTRLE)

#lusr/binfeny pythan
& -*- coding;utf-8 -*-

import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

select_suppliers = ['5148°',
"5229°,
‘5361°,
'5348",
*5151°,
'5188°,
*R308",
"5139°,
‘s34,
'5282°,
"5388"
'5275° ,
'£329",
'5196°,
- i
is3up",
‘5268,
"5306",
‘s387',
5382,
52477,
'5284°,
'5365°,
'Se31",
"seda’
'$364°,
'8345",
‘5294,
'5@65",
‘5338°,



5273,
5252

bappubpssbbehbssbpsbassanbasbashas 0 A TR SpplopdsEAAR SRS RIUBIUR LR RS SRS CHIS LB Y

filed = pd.read_excel ("Hl&1 AStFae B A MRS, wlex', sheot_name « ‘S QAHTHE (m22 ')
filel = pd.read_excel(’BifF1 IFSfFa02 FME BT HE B0 . x1sx", sheet_name = "HEREETEER (m2) ')
Sl i R S B R B R R B e R e B e R B R R R S B B S a i L

for supplier in select_suppliers:

plt.figure(figsize=(18, 5}, dpl = 488}

Iw =2

X = np.tile(np.arange(1,25),(1,18)).7T

¥ _plot = np.linspace{l, 24, 24)

¥ = np.array(filel[filel[ " A EID] == supplier].ilec[:,2:]}).ravel(}

descrip = pd.Dataframe(np.array(filel[filel[ "EMEID"] ==
supplier].iloc:,2:]).reshape(-1,24}}.describe(}

y_mean = descrip.loc] ‘mean’,:]

y std = descrip.loc['std®,:]

plt.scatter(X, y, c="grey", label="data")

plt.plot{¥ plot, y_mean, color="darkorange', lw=1w, alpha = @.9,

label="mean')

plt.fill between(X_plot, ¥ mean - 1.* vy _std, ¥ mean + 1. * y std, color="darkorange',
alpha=a.2}

plt.xlabel( 'data’}

plt.ylabel( "target’})

ple.title(f (&M BI0: {supplier}’)

plt.legend(loc«"best", scatterpoints=l, props{‘size’: 8})

plt.savefig(f" . /img/ B REID_{supplier}')

plt. show( )

i =R

import numpy as np

import geatpy as ea & % Ageatpy /¥

import time

import pandas as pd

from matplotlib import pyplot as plt

from tgde import tqdm

from sklearn.gaussian_process import GaussianProcessRegressor
from sklearn.gaussian_process.kernels import REF, ConstantKernel as C
import GPy

import warnings

warnings.filterwarnings('ignore'}

select_suppliers = ['5148°,
'5229°,
‘8361,
*5348"
'gi81",
‘5188°,
"53958",



539",

'5308",
'5275¢,
'5329°,
'5126°,
51317,
"5356°,
'5268",
'53@6°,
‘53g7’,
'5352°,
'5247",
‘s284",
*5365",
5831,
seaa’,
53648’ ,
'5346°,
'5294" ,
5855,
"5338",
‘080",
'S218°,
'5189",
'sage’,
'5210°,
sa7a’,
'5007",
52737,
5292 ]

gp_dict = {
at: [1,
8': [1,
‘et [)

LEGRUBRESTAREER SRRSO RHUR RS AR anE T A SasURRLURY RIS RIS U R RE R RSN SHLS RURRY
select_info = pd.read excel('P2-1{fCILS R . xlsx")

filed = pd.read_excel("MI#1 1502 M A B HE L S8 . xlsx' , sheet_name = "BOGENTHE (m?3 )
fillel = pd.resd excel('Bii$1 FoiFdao i T EMINL S, x1sx', sheet nome = "EEHNRER (02 ')
loss_ratio_df « pd.read_excel( M2 WS FaW HIEMEA0 28 . x1sx ")

¥_a_pred_list = pd.read_excel( F2-244 | x1sx", index = False).to_numpy()
¥_B_pred_list = pd.read_excel('P2-288 . .xlsx", index = False).to_numpy(}
x € _pred_list = pd.read_excel( P2-2C5 . .xlsx’, index = False).to_numpy(}

Siprappasbiansasiaes DE S AT besupabipronpasiasn

order_volume = fileB[filed[ 'R 10" ].1sin(select_suppliers)].iloc[:,2:]
supply_volume = filel[filelf ' ID" ). .isin(select_suppliers)].iloc[:,2:]
errar_df = (supply_volume - order_volume)}/order_volume

y_mean_list, y_std_list = [], []
#ans E2AMMAEE. AR EEN FHEEEEDR 55
for 1 in range(loss_ratio_df.shape[@]):
plt.figure(figsize=(18, 5}, dpi = 4@a)
Iw = 2
X = np.tile(np.arange{1,25),(1,18)).T



¥_plot = np.linspace{l, 24, 24}

¥ = np.array({loss_ratio df[loss_ratio df['FIZWHID"] == "T'4str{i+1)].iloc[:,1:]).ravel(}

sub_df = pd.DataFrame{np.array(loss_ratio df[loss_ratio df['FHiEWEID"] ==
"T'+str(i+l}].iloc[:,1:]).reshape(-1,24}}

y_mean = sub_df.mean{axis = @}

y_std = sub_df.std(axis = &)

y_mean_list.append(y_mean}

y_std_list.append(y_std)

plt.scatter(X, y, c="grey", label="data'}

plt.plot(X_plot, y_mean, color="darkorange', lw=lw, alpha = 8.9,

label="mean")

plt.fill_between(X_plot, y_mean - 1.* y_std, ¥ _mean + 1. * y_std, color="darkorange’,
alpha=a.2}

plt.xlabel( X"}

plt.ylabel( " BiEHERE (X))

plt.title(f ' SEHID: T{str(is1}}")

plt.legend{loc="best", scatterpoints=1, prop={"size': 8})

plt.show( )

alpha = pp.array(y_mean_list).mean(axis = @)

select & ID = select_info[select_info['#HElH8"] == "A"]["{EEHID"]
select_B_ID = select_info[select_info[ ' H#44&"] == "B'J["HREHID" ]
select € ID = select infof[select infol'BE 48] == "C' |["REEID"]
select_suppliers = pd.unique(select_info['fEREID])

num_of_a = select A 1D.shape[@]
num_of_b = select_B_ID.shape[@]
num_of_c = select_C_ID.shape[@]

sEppaspa s ey pipaaan PSSR HENGEL, FRED EESEER shssabahunaihisaiysibsg
def GP_regi(i):
type_ = filed[filed["MEEHI0D"].isin(select_swppliers)].ilocfi, 1]
np.random.seed (1}

= error_df.iloc[i, :]

= order_wolume.iloc[i, :]

= np.array(X[(y < 188@)]).reshape(-1, 1)

= np.array(y[{y < 1082)1]).ravel()

= GPy.kern.RBE(1)

= GPy.models . GPRegression(X, y.reshape(-1, 1), k, normalizer=True}
.optimize()

print{m}

3 8 T W X M=

dy = np.sqrt{list(m[ Gavssian_noise.variance”])[@]} * np.random.random(y.shape}

& Instantiate a Gaussian Process model
kernel = C{list{m[’'rbf.variance']}[8], (le-3, 1le3}} * RBF{list(m['rbf.lengthscale’])[a],
[le-5, 1e5%))
& kernel = €(9.985, (le-3, 1e3)) * REBF(8.377, (le-5, 1le3))
gp = GaussianProcessRegressor(kernelskernel, alphasdy ** 1,
n_restarts_optimizer=10)

& Fit to data using Maximum Likelihood Estimation of the parameters
ge.Fit(X, )
gp_dict[type_].appendigp)

& Make the prediction on the meshed x-axis (ask for MSE as well)
% = np.atleast_2d{np.linspace(d, max(X}[e], 1@8a)).1



y_pred, sigma = gp.predict(x, return_std=True)

& plot the function, the prediction and the 95% confidence interval based on
& the MSE
plt.figure(dpi=aga)
& plt.errorbar(X.ravel(), ¥y, dy, fmt="r.", markersize=18, label='Observations'}
plt.plot{X, ¥, 'r.', markersize=18, label='Observations')
plt.plot(x, y_pred, "b-', label="Prediction’}
plt.fill{np.concatenate([x, =x[::-111},

np.concatenate([y_pred - 1.968@ * sigma,

(y_pred + 1.5608 * sigma)[::-1]1]),

alpha=.5, fe="b', eca"None', label='95%X confidence interval')
plt.xlabel( " iTHEE (n?) ')
plt.ylabel( "B 88 (%))
plt.legend{loc="upper left’)
supplier = file@[filead[ ' E1D"] . .isin{select_suppliers)].iloc[i, @]

plt.title(f ' F# (type }EH (supplier) | MRS FNT SESE K EOSE)
plt.show( )

ddFRSERE SR s bsparaaan FIT S M2- 200 T saussan e RERE AR SERIR

def get_range list({type , week i = 1}:
df = filei[filei['#HE &) == type_].1loc[:,2:]
min_ = df.iloc[:, np.arange{week i - 1,248,24)].min{axis = 1)
max_ = df.iloc[:, np.arange(week_1 - 1,248,24)].max(axis = 1)
range_ = list(zip(min_, max_*1.5}})
range = [[i[8], i[1]+1] for i in range_]
return range_

seppsnias O E2-28 0 E il S sssaisaiaaias

Output_list = []
def aimfunmc(Phen, V_a, V_ b, V_c, €V, NIND}:
global ¥_a_list, V_b list, ¥V c_list
global ¥ _tol_list, O_prepare list
global x_a_pred_list, x_b_pred_list, x_c_pred_list
global df_a_all, df B_all, df C_all
global Output_list

C_trans = 1,
C_purchase = 188,
C_store =« 1

def error_pred(z, type ):

a = np.array([gp_dict[type_][1i].predict(z[:, [i]], return_std=True) for i in
range(z.shape[1]1)]}

err_pred = af:, 8, :]

err std = a1, 1, :]

ng.random. seed( 1)

nor_err = np.random.normal{err_pred, err_std}

err = np.transpose(nor_err) * lae-2

err *= 2

= err = -@.0881%2

return err

def convert(x, type_}:
if type_ == "a’i x_ : e BV ]

if type_ == 'b': x_ = x * 1.1

if type == 'g'i ¥ aX%



return x_

z_a = Phen[:, @:num_of_a]
z b = Phen[:, num_of a: num of_a + num_of b]
z_c = Phen[:, num_of_a + num_of_b:]

errorf = error_pred(z_a, "A'}
errorg = error_pred(z_b, "B')
errorC = error_pred(z_c, "C')

% al, x b@, ¥ ¢d = 2z 3 4 errorh, 2 b + errorB, z_¢ 4 errord
% = np.hstack([x_a®, x_b@, x_c&]}

% _a = convert(x_ad, 'a")

¥ _b = convert(x_ba, "b")

¥ € = convert(x_cd, "c’)

& constraint &

8 E af@.6 = E b/8.66 =« E c/8.72 = 8.96 = 2.82/3

8 e_a = max(np.ones_like(V_a}*@.8, 2.82%1ed*V_af{V a *@.6 + V_b *8.66 + Y _c * 0.71))
u e b = max{np.ones_like(V_b)*0.8, 2.82%1e4°V b/{M a *@.6 + V b "8.66 «+ Y. c * 8,72))
o e ¢ = max({np.ones_like(V c}*@.8, 2.82%1ea™V c/(V_a®@.6 + V_b "B.66 + V. C * @.72))
e a =809

eb=0.9

e C =89

- # constraint 2 -~ 4

Va2a¥a®(1-ea)+xasumaxis=l)
Vb2 =¥hb"*(1-eb)+xbsumaxis=1)
V2 aVe* (1-ec)+xc.sumfaxis=1)

OQutput = (V.a * e a *8,6) + (Vb*eb®* 2.66)+ (Vc*eaec*an7z2)
Output_list.append(Output)

f « C_trans * x.sum(axis<1l) « C purchase * (¥ _a.sum{axisel) + x b.sum(axis=1) +
¥_c.sumfaxis=1})
f = f.reshape(-1, 1)

& constraint 1
OVl = (2.82 * 1e4 * 2 - x_a.sum(axis=1) * (1 - alpha[week_i - 1]} / 8.6 - ¥_b.sum{axis=1) *

1 - alpha[week 1 - 1]} / 8.66 - ¥_c.sum{axis=1) * (1 - alpha[week i - 1]} /

8 print(* [EEER] o', ovi.mean())
V1 = CWl.reshape(-1, 1)

V2 = (z_a.sum{axis=1) + z_b.sum{axis=1) + z_c.sum(axis=1) - 4.8 * led).reshape(-1, 1)
V1 = np.hstack([Cvl, CV2]}

4 update [EF

4 print(’ [icAE] EF o8 ', (V_a2+V b2+v c2).mean(})

return [f, CV1, V_ a2, v b2, V. €2, x a8, x bo, x c@]

supian SRR sass
def plot_pie{week_i, variable}:
global ¥ a list; v b list, Vv c_list
global ¥_tol list, O_prepare list
global x a_pred list, x b pred list, x ¢_pred list
global df_a_all, df_B_all, df_C_all
global x A all, x B all, x € all

select_A 10 = filei[filei["HEHE"] == 'A']["HHEBID]



select_B_I0 = filel[filei[ '#iE oaf*
select € 1D = filel[filel[ "H % 2"

== ‘B[ "HBEEID"]
== "C"["EHID]

num_of_a = select_A_ID.shape[@]
num_of_b = select_B_ID.shape[a]
num_of_c = select_C_ID.shape[d]

tol_v = [variable[e, : num of _a].sum(},
variable[@, num_of a:num_of_a + num of b].sum(}, %
variable{e, num_of_a + num_of _b:].sum(}]

print(f* BHEAES (week_1}HiT £ F280{tol_v[a]} \n\

A BB W (waek_1)} AT B A S ({tol_v[1]} \n\

B ECTE W {week_1} M B S8 {tol_v[2]} \n\

'y

B A S SR {week_1 T BB 88 (sum(tol_wv)}}")

shpasbhsaiss plot A BESEREEEGREY

fig = plt.figure(dpi = 488}

& fig = plt.figure(figsize < (7,7))

explode = (8.84, )*num_of_a

labels = select_a_ID

plt.pie(variable[?, : num_of_a], explode = explode, labels = labels, autopct="#1.1f¥X")
plt.title(f FH HAE B{week i} ENTERHER")

a4 plt.savefig(f' ./img/P2-2-Aweek{week i}.png"})

plt.show( )

Shppsspisbass plot B Basbissbsedy

fig = plt.figure(dpi = 408}

4 fig = plt.figure(figsize = (7,7))

explode = (2.84, )" num_of b

labels = select_B_1D

plt.pie{variable[d,num_of_a:num_of a+num_of b], explode = explode, labels = labels,
autopct="%1.1fXX")

plt.title(f B EBE B{week 1} T MM

& plt.savefig(f'./ing/P2-2-Bweek{week i}.png"}

plt.show( )

Suadaidienies plot C Gassassibeiu

fig = plt.figure(dpi = 408)

4 fig = plt.figure(figsize = (7,7))

explode = (@.84, )*num_of ¢

labels = select_C_l1D

plt.pie(variable[@, num_of_a+num_of _b:], explode = explode, labels = labels,
autopct="%E1.1FkX'}

plt.title(f  WH HCHE B {veek 1} MiTHEHEM")

plt.savefig(f" . /img/P2-2-Cweek{waek i}.png’)

plt.show() ?

df_A = pd.DataFrame(dict{zip(select_A_ID, wariable[d, : num_of_a]}}, index=
[#'Week{week 1}°]1}

df_B = pd.DataFrame(dict{zip(select B _ID, variable[2, num_of_a:num_of_a + num_of _b])},
index=[f ' Week{week_i}'])}

df € =« pd.DataFrame(dict{zip(select_C_ID, variable[@, num_of a + num_of b:])), indexs
[¥' Week{week_1}']}

df_#&_all = pd.concat{[df_A_all, df_al)
df B all = pd.concat{[df B all, df B])
df_€C_all = pd.concat{[df_C_all, df_C]}

def run_algorithm(week_i}:



global ¥v_a_list, V_b_list, Vv_c_list

global v_tol_list, O prepare_list

global x_a pred_list, x b _pred_list, x_ ¢ pred list
global df_a_all, df_B_all, df C_all

global x_a all, x B _all, = C all

global owtput_list

tol_num = filel.shape[&]
a = get_range_list('A’, week_i) & H—TEMERGEHE

get_range list{'B‘, week 1) & B EMTEAN
get_range list{'C', week_ 1} & BT HNMTELHE

B=[[1, 1]] = tol_num & H—EEEREON. 1FTEARENAE. eRETELE

D=1, ] * tol num

ranges = np.vstack({[z_a, z_b, z_c]).T & EdOTRAGEEER. ERR-ThAFTEETEN T8 2
—FhaLn

borders = np.vstack(B).T & ek & 86 o AR

varTypes = np.array(D) & RNESRMASRE, eksEd. 1ETER

o e

[P TSpepRepepepep e peppp——— -, 1 B 7+ - £ S ] PR Tr e ee

Encoding = ‘BG' & 'BG'ERFEH THE B TET

codes = [@, ] * tol nun # BMEROERETYS BEEETE EEERDREH - HHST

precisions = [4, ] * tol_num & EMRITEOEGRE, T EslEEEMREEEENEMERONEY
EF N SEel

scales = [6, ] * tol_num & s AR ANE, 18 £HN AT

FieldD = ea.crtfld{Encoding, varTypes, ranges, borders, precisions, codes, scales) & Hf
P8 R E R

e L e L e Emmnn

& NIND = 1000; & BT E%E

MAXGEN = 188; & icEie (iR

maxormins = [1] & FETRANERN S BERNARGE. TR A- 10 RN B B iAol

maxormins = np.array{maxorains) & 40 ANumpy arcay 76 &

selectStyle = 'rws’' & FFEMURRE

recStyle = ‘xovdp' & LRESEER

mutStyle = ‘mutbdn’ & A W S0 M (R R T

Lind = int(np.sum(FieldD[8, :]}) & Wit

pc = 8.8 & ELERE

pu =1/ Lind & EREE

obj_trace = np.zeros{(MAXGEN, 2)) & ELHEHNMEAH

var_trace = np.zeros{ (MAXGEN, Lind)) & QE{EERN, E7 R e G

start_time = time.time() & FiiltE

Chrom = ea.crtpe(Encoding, NIND, FleldD) & d:ql BBy & (R9EDE

variable = ea.bs2ri(Chrom, FieldD) & HWEFHEEEITHD

CV = np.zeros{(NINDG 1)) & St tCEMe (R F Akl d R Ea R ERe. BLnsilangs
0. WU e (T : e s

V_a V_a_list[-1]

Vb = ¥ b list[-1]

Ve s Ve 1ist[-1]

obi¥, €V, V_a_new, V_b new, ¥ _c_new, x_a, x_b, x_c = aimfunc{variable, V_a, V_b, V_c, OV,
NINDY & FRaGFeR-i-iaeh B el S

Fitn¥ = ea.ranking(0biv, CV, maxormins) & IR E RS L5 S S ER
best_ind = np.argmax{Fitov} & FRSLAEERAFS
& et
for gen in tqdl{range(ﬂﬂ)tﬁ&hl}, leave=False):
SelCh = Chrom[ea.selecting{selectStyle, Fitn¥, NIMD - 1}, :] & &4
SelCh = ea.recombin{recStyle, SelCh, pc) & Wi
Selth = ea.mutate(mutStyle, Encoding, Selch, pa) & ©#



s EEAHETESTHALRBERITSRF, BFH—BE

Chrom = np.vstack([Chrom[best_ind, :], SelcCh])

Phen = ea.bsZri(Chrom, FieldD) & HFEFMITHI( BREHE)

Objv, CV, V_a_new, V_b _new, ¥V c _new, x_a, % b, x ¢ = aimfunc{Phen, V_a, V_b, V_c, OV,
NIND) & JRFBf-- M0t O e 20

= if len{CV[CW@])/len(CV) » B8.2:

& prinmt{'CY¥ > @'}

L] V_a new, V. b new, V.c_new = V¥_ a, v.b, v c

s break

FitnV = ea.ranking(Objv, €V, maxormins) & (EEERN D FEER EH

§ 2R
bast ind = np.argmax(Fitnv) & +RE SRR TEOFS
obj_trace[gen, @] = np.sum{0bjV¥) / ObjV.shape[8] & 2F 5V E e SO0
obi trace[gen, 1] = Objv[best ind] & iZF2{ERERE 60 &S0
var_trace[gen, :] = Chrom[best_ind, :] & @ H{tREAETEHREE
& Rl
end_time = time.time{) & &4t
ea.trcplot(obj_trace, [['BEHTEFHERHEMNE", "BHAETEEEASIE]])) « SvEE

*ermrerssssssrseressne s a1 S Mo e e S ————- e
best_gen = np.argmax{obj_trace[:, [1]]}
print( " #{L8 e 8 @ HH: °, obj_trace[best_gen, 1])
variable = ea.bs2ri(var trace[[best_gen], :]1, Fleldp) & W ESTERE (W E M0
8 print( RN ENERE )
4 for i in range{variable.shapef1]):
El print( z'4str(i)+'=",variable[Bd, 1]}
V_tol = (V_a_new + V_b_new + V_¢_new)[best_gen];
V_tol_list.append(V_tol}
O _prepare = (V_a_new / 8.6 + V_b new / 8.66 + ¥_c_new / 8.72)[best_gen];
0_prepare_list.append{0_prepare)
¥ _a_pred = x_a[best_gen]
% _b pred = x_b[best_gen]
x_c_pred = x_c[best_gen]
%_a_pred_list.append{x_a_pred}
»_b_pred_list.append{x_b_pred}
%_c_pred_list.append(x_c_pred)
print('EFLE: ', V_tal)
print(* @& i ', O_prepare}

print(® &M =K ', Output_list[-1][best_gen])
output_list.append(Output_list[-1][best_gen]}
print{*EH. *, end_time - start_time, "B0')

% A = pd.DataFrame(dict(zip(select A ID, x a pred), index=[+'Week{week 1}']))
%x_B = pd.DataFrame(dict{zip(select_B_1D, x_b_pred), index=[f'Week{week_1}"1))
x_€ = pd.DataFrame(dict{zip(select € ID, x.&_pred), dindexs[f Week{week 1}']1})

% A all = pd.concat([x a_all, x a])
¥_B_all = pd.concat([x_B_all, x_B]}
% € all = pd.concat([x_C all, = C])

& update ¥_list

V_a_list.append(V_a_new)
V_b_list.append(V_b_new)
V_c_list.append(V_c_new)

return variable

sippuppay ERNEEEEENE ssasoshbhaibn
def pred Nweeks(N=24):



global ¥V_a_list, V_b_list, V_c_list

global ¥ _tol list, O prepare list

global x_a pred_list, x b _pred_list, x_ ¢ pred list
global df_a_all, df_B_all, df C_all

global x_ A all, x B _all, = C all

HIND = 1@08; & RHEj-EHEE

V_a_init = np.tile(np.array(8.94 * led4), NIND} = 2

¥ b init = np.tile(np.array(#.54 * led), NIND) = 2

V_c_init = np.tile(np.array(8.24 * le4), NIND) = 2

¥_a_list, ¥ b_list, ¥ c_list = [V_a_init], [V_b_init], [V_c_init]
df_ & all = pd.DataFrame([[]] * len(select A _ID), indexsselect & 1D)}.T
df_B_all = pd.DataFrame([[]] * len(select_B_1D), index=select_B_ID}.T
df € _all = pd.DataFrame([[]] * len(select C_1D), index=select € ID}.T

% A all = pd.DataFrame([[]] * len(select_A_ID), index=select_a 1D}.T
% _B_all = pd.DataFrame([[]] * len(select_B_ID), index=select_B_ID}.T
% € all = pd.DataFrame([[]] * len(select_C_ID), index=select C_ ID}.T

¥_tol_list, O_prepare_list = [], []
¥ _a pred list, x b pred list, x c_pred list = [], [], []

for week_i in range(l, N + 1}:
print(f ======z=az=zz==c= Woek {week 1} ==sacs==za=zzsz=ca')
variable = run_algorithm{week i)
plot_pie(week_i, variable}

return [df A all, df B all, df € all, » a pred list, x b pred list, x c_pred list,
V_tol_list, O_prepare_list]

df_A_all, df_B_all, df_C_all, x_a_pred list, x b _pred_list, x c_pred_list, V_tol_list,
0_prepare_list = pred Nweeks(N=24}

B — iR A T R EY

import numpy as np

import geatpy as €a & T Ageatpy/§
import time

import pandas as pd

import matplotlib.pyplot as plt

cost_dict = {
"A': 0.6,
'8': .66,
b A Er 18

AdmisadssasiEEiaras U AT BUGualasciElaERaG A BEEShaSSuGES Y
data = pd.read_excel('M —RI&H . x1lsx")

cost_trans = pd.read_excel('HifF2 TS EaRREE A HEG BT nlsn ")
supplier_id = data[fEREfEID"]

score = data[ iR i® ). to_numpy( )

pred_volume = data[* FEEER(EMAR/ERSD "] to_numpy()

output_volume list = []

for 1 in range(len{pred_wvolume}):
output_volume = pred_volume[i] / cost_dict[data[ "##E H32°114]1]
cutput_volume_list.append(output_volume)



output_wolume_array = np.array(output_wolume_list)
filel = pd.read_excel( FliF1 ITSEFa02 W & WA SR8 . xlex', sheet_name « ‘i A ERE (m*) *)
dupaspbasaisabeaisais M7 S 210 T prbpsla s SRS S0 ESNBERER L SR FEREEE
def aimfunc(¥, CV, NIND}:

coef = 1

cost = [cost_trans.mean()/188).mean( )

f = np.divide(¥.sum(axis = 1}.reshape(-1,1},coef*(¥ * np.tile(score, (NIND,1}}).sum(axis =
1}.reshape(-1,1})

CV = -(¥ * np.tile(output_volume_array * (l-cost), (MIND,1})).sum(axis = 1} +
(np.ones((KIND})*2.82%1e4)

OV = CV.reshape(-1,1)

return [f, CV]

S s e e (B HT L T i s I U S B B S S
dhpksEsssahaibssisraa TR E bsspassssuasbasasEas
X = [[0, 1]]*50 & ERTHEN
B a [[1, 1]]*50 & @BMTEHHN. 1ETUSTHERAGN. e MlT
D= [1,]* 5@
rangessnp.vetack{X).T & SRS TROTMRER. AR TANHEEERN TR, S AEN
borders=np.vstack(B).T & EHB TR IEN
varTypes = np.array(D) & &MEEOEN. efy B, 1 EREL
dugFuEEEQEERaEEaEaaa 0 NG OH T GesaE sl RI0E RERFASEEE
Encoding = 'BG' & 'B6" &mAtA i 8/ % EIET
codes = [@,]*56 & RSN, U E o 4 e 0 SR A T mR Y
precisfons =[4,]*50 & RAUERMETIMA, %5 8 W 0aE0E BT S R R0 R R R O N R S el
scales = [0,]%5e # oo BRI EANE, 18RS NE
FieldD = ea.crtfld(Encoding,varTypes,ranges,borders,precisions,codes,scales) & (98 R0 Ee s
]
sspansasE s aaataass MG NG E seus g R
NIND = 188; & BETHEKE
MAXGEM = 20@; & BCEEIN
maxormins = [1] & WEEELLIW RN EN ERHNAR MME. SRR E T EEE i SRk
maxorming « np.array(maxormine) & 50 aNumpy arrayiTE R
selectStyle = "rws' & FLHLEMES
recStyle = ‘xovdp' # FHHSEL
mutStyle = ‘mutbin® & FCA] ST ah w5 1T
Lind = int{np.sum(FleldDfe, :1}) & WS EEEE
pc = 8.7 8 FEEY
pm = 1/Lind & TREE
obj_trace = np.zeros({({MAXGEN, 2}) & = J Efpdili ¥
var_trace = np.zeros((MAXGEN, Lind)) & Syitieipgime, ORI RIE - Em D igs
sepsapsssprpsarepes T E IR srspassnssnips asug b
start_time = time.time() & Féingm
Chrom = ea.crtpe(Encoding, NING, Fieldd) & ‘kAiseEy iy iusnpy
variable = ea.bs2ri(Chrom, Fieldo)y & wireepmrer
CV = np.zeros((NIND, 1)) & WM&E—TCVER (EHEAYERETEATERENESS, Bamtiiothe, B
WRRHE TIEE TN
0Obj¥, €V = aimfunc{variable, €V, NIND) & i} WP Espy 1160 245 @ T
FitnV = ea.ranking(Obi¥, CV, maxormins) & (085 Hil S b SicE S E W
best ind = np.argmax(FitnV) & FRSR AT ENFE
Gipfissnansnsannnnnn I sssssssonesnunapiibiy
for gen in range(MAXGEN):
SelCh = Chrom[ea.selecting(selectStyle, FitaV,NIND-1),:] & =i
Selth = ea.recombin(recStyle, SelCh, pc) & W&
SelCh = ea.mutate{mutStyle, Encoding, SelCh, pm} & &R
& WA SRR R IT A BEE—AB
Chrom = np.vstack([Chrom[best_ind, :], SelCh])
Phen = ea.bs2ri(Chrom, FieldD) & i BERRTEETI( e H+m))
0byv, €V = almfunc(Phen, Cv, NIND) & HERE &0 E 5 Sl




Fitn¥ = ea.ranking(0bijv, CV, maxormins) & 1538 B tpif s Rt s i
& ioF
bast ind = np.argmax({Fitov) & i K50 TS5
obj_trace[gen,@]=np.sum{0bjVv} /ObjV.shape[@] &if 3 50 BB E e S
obq_trace[gen,1]=0bjv[best_ind] &id F4{{BR R0 & E 9 E S0
var_trace[gen, :]J=Chrom[best_ind, :] @i 3= (R BP0 - o quin if
Hillsscusrnussnanns L TERE ensmeessens e s o
end_time = time.time() # G400
fig = plt.figure(figsize = (18,208}, dpi = 408)
ea.trcplot(ob]_trace, [["BIFTFETHEFEHRN", "SRR TEEFRERN"]]) » S8]EE
plt.show()
bbbl shiabbppbanid WA E bibREphesbEslErRURREY
best_gen = np.argmax(obj_trace[:, [1]])
print( '@ EN BEHKE, ', obj_trace[best_gen, 1]}
variable = ea.bs2ri(var_trace[[best_gen], :], FieldD) # a5 B|R AL (A0 EAY S LR
print('SEENERTRE S, )
materdial dict = {"A":9, "B":9, 'C":@}
for 1 in range(variable.shape[1]}:
if variable[®, 1] == 1:
print{ x’+str(i)+’=" ,variabla[@, 1], 'BEEEEH " data] "' HESE"1[1])
naterial dict[data['#HEF&E"][1]] += 1
print( ' #AREHFTH: "+str{variable[d,:].sum(}})
print{"H&. ', end_time - start_time, ")
print{material_dict}
4EY

Sepnabbasauabineirpuy WMTI2 1 R, RE0EE BESE Sissiprisbbslisadanas
select_ddx = [i for 1 in range(variable.shape[1]) if variablefd, 1] == 1];
select_suppliers = supplier_id[select_idx]

df_out = filei[filel[' =& I0"].isin({select_suppliers}].reset_index{drop = True}
df_out.to excel('P2-1fL{LEE . xlsx', index = False)
AR RIS RN GRS RS SRR SN EERAG R BRSNS SRR U GHARRARRS Subshla

(01 5o

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import re

import math

from scipy.stats import exponnors
from fitter import Fitter

o R T R A B AT TR
data=pd.DataFrame(pd.read_excel(" 2. xlsx") Jl"
a=np.array(data)

a=np.delete(a, @, axis=1)

loss = []

for § in range(g):

f = Fitter(np.array(a[j].tolist()}),distributions="exponnorm”}
f.fit(})
k=1/(f.fitted_param[ "exponnora’J[@]*f.fitted_param[ "exponnorm’][2])
count = @
tem = []
while count < 24:

r = exponnorm.rvs(k, size=1)

if r » 8 and r<S:

tem. append(float(r))



count = count+l
else:
pass
loss .append(tem)

nloss=np.array(loss}).T.tolist()
sHMEETE

rdata=pd.DataFrame{pd.read_excel( "P2-2B.x1s5x"})
sa = rdata,columns.tolist()

for § in range(24}:

d={"%%":[1,2,3,4,5,6,7,8], "% " :nloss[§]}
tem=pd.DataFrame(d).sort_values(by="#%")
dl = pd.DataFrame({ &% :sa[@:12], "1 %8 :np.array(rdata}[]]}).sort_values{by="1] %
", ascending = [False])
d2 = pd.DataFrame({ Mm% :sa[12:24], "W ®H" :np.array(rdata}[4][12:24]}) . sort_values(bys="1] %
", ascending = [False]}
d3 = pd.DataFrame({ #% ' :sa[24:39], "iV 0& " :np.array(rdata)[4]}). sort_values(by="i] &
k", ascending = [False])
new = di.append(dz)
new = new.append(d3).reset_index(drop=Tirue}

countl = @
tran = @
arr = []

for 4 in range(39):
1f new["iTHE'1[1] == @:
arr.append(2)
else:
if new[ " iTHRE"][1] » coda:
re = new[ "1 90" ][1]-caea
countl = countl +1
tran « @
arr.append(tea] ' fF% " ].tolist() [countl]}
if re 6208
re = re -Heaad
countl = countl +1
if re »cE8a:
countl = countl +1
else:
tran = tran + new[ T8 I[1]
if tran ¢ 5588:

anriappend (tem] 7% '] .tolist( }{ countl])

elif tran > 6884:
countl = countl +1
tran = new[ 1TH#E"][1]

arr.append(tea[ ' 75 '] .tolist()[countl])

elsa:
tran = @

arr.append (tea[ 'fF5 '] .tolist()[counti])
countl = countl +1
new[ "FriE ] =arr
1F § sl 1
result = new.copy()}



else:
result = pd.merge(result,new,on="R%")
print{result)

(A =iT R AR

import numpy as np

import geatpy as ea 4 5 Apgeatpy/§
import time

import pandas as pd

import matplotlib.pyplot as plt
from tqdm lmport tgdm

pre_A = []
pre C = [1
now_A = []
now_C = []

cost_pre = []
cost_now = []

x_A _pred_list = pd.read_excel( 'P2-2a5 . x1sx", index=False).to_numpy()
x_€_pred_list = pd.read_excel( 'PF2-2C5{f.x1sx", index=False).to_numpy(}
select_info = pd.read_excel( 'P2-1{0{E85 . wlsx")

select_A_ID = select_info[select_info[ ' #¥43"] == "A"J["{REHID"]
select_B_ID = select_info[select_info[ i Hrd"] B')["EEHEID")
select_C_ID = select_info[select_info[ H¥ 4] == 'C' ][ EEHID"]

num_of_a = select_A_10.shape[&]
num_of_b = select_B_10.shape[@d]
num_of_c = select_C_1D.shape[&]

select_suppliers = pd.unique(select_info[' EE@EI1D"])

file# = pd.read_excel( H{#1.x1sx", sheet_name = "f=deEnTHM (m*3 1)
filel = pd.read_excel( Bl#1.xlsx", sheet_name = “EAFHAMER (w21 )
order_volume = file@[filed[' i RI0"].isin{select_suppliers)].iloc[:,2:]
supply_volume = filel[filel[ M@ 10"].isin(select_suppliers)].iloc[:,2:]
error_df = (supply_volume - order_volume)/order_volume

def get_range_list{type;, week 1=1):
df = select_info[select_info[ "HEGE"] == type_].1loc[:, 2:]
min_ = df.ileoc[:, np.arange(week_1 - 1, 248, 24})].min(axis=1)
max_ = df.iloc[:, np.arange(week_i - 1, 24@, 2a)].max(axis=1})

if type_ == "A":
range_ = list{zip(min_, max_ * 1.5))
elif type_ == 'C":

range_ = list{zip(min_, max_ * &.93))
range_ = [[1[®], i[1] + 1] for 1 in range_]

return range_

def aimfunc{Phen, V_a, V_c, C¥, NIND}:
global week_1i, x_aA pred_list, x_C_pred_list



global V_a2_previous, V_c2_previous
global C_trans, C_store

def error_pred(z, type_):
err = - le-4
err *= 2
return err

z.a = Phen[:, :num_of_a]
Z_c = Phen[:, num_of_a:]

errorA = error_pred(z_a, "A')

error{ = error_pred(z_c, "C')

¥ a= (2 a+errorh) § /8.6

x € = (2 c+error) 4 /8.72

x = np.hstack([x_a, x_c])

# constraint 4

E.a, Ec=(2.82 * 1ed * 1 S B), (2.82 * 14 * 1 / &)

& constraint 2 - 3
Va2 =V a-Ea/e6+x a.sumiaxis=1}
V2 =W%c-Ec/ @72+ x_c.sum(axis=1}

V_a2 = x_a.sum{axis=1)
V c2 = x c.oum(axis=1)

f = € trans * x.sum{axis=1) + C_store * (V_a2 + ¥_c2)
f = f.reshape(-1, 1)

& constraint 1
€Vl = np.abs((V_a2 / @.6 + V_c2 f &.72} - (V_a2 previous f 8.6 + V_c2_previous f 8.72))
V1 = OWl.reshape(-1, 1)

return [, CV1, V. a2_, V c2 ]

def run_algorithm{¥_a_list, v _c_list, week_i):
global V_a2 previous, V_cZ_previous
global ¥ _a2_previous_list, V¥ _c2 previous list
global C_trans, C_store

V_a2_previous, V_c2_previous = V_a2_previous_list[week_i - 1], V_c2_previous_list[week_i -
1]

I, Sy ST T el § O ARTTT

tol_num = num_of_a + num_of_c

z_a = get_range_list{'a', week_i) & 2 e gnm
z_c = get_range list('C’, week 1) & B—THNERmE

¥

B = [[1, 1]] * tol nun & HM—TENERGN. 1RFESTRADN. aETTEE

D= [1, ] * tol_num

ranges = np.vstack([z_a, 2.¢]).7T & FREZRETMEER, BRI —-TARWEEEROTH, B0
AR

borders = np.vstack(B).T & SRE SR G EER

varTypes = np.array(D) & =MERMOIT, efErES. 1ELEK

Encoding = “BG' & "BGE' Ea A e TR

codes = [@, ] * tol_num & BMIEEEURE AL B8 e T kS BE B a5

precisions = [5, ] = tol_num & RMEREDESIIIAM. Poin TS0 im0 G NE T A N A M ]
bk B o

scales = [#, ] = tol_num & OFET RN RN, 1385 RN SN




& print{len(varTypes),len{ranges}, len{borders), len{precisions};len(codes}, len(scales}}
FieldD = ea.crtfld(Encoding, varTypes, ranges, borders, precisions, codes, scales}) & Wl
TEIE B ARy

4 NIND = 1000; & BETIENE

MAXGEN = 388; & BB

maxormins = [1] & FETEALNEFNEN BE@SAR L. TR A-1RIR RN A E FESLR AL

maxormins = np.array{maxormins) & ¥ Anumpy arrayiTE B

selectStyle = 'rws’ & FFSRERAST

recStyle = “xovdp* & EHMAEN

mutStyle = ‘mutbin® & BRI THBIQEEAEERTT

Lind = int(np.sun{FialdD[@, 1)) & -FudE i

pc = @.5 & rak - I

pal =1/ Lind & BEREE

obj_trace = np.zeros{(MAXGEN, 2))} & E HipmSiERH

var_trace = np.zeros{(MAXGEN, Lind)) & @ik ERE. R FHRE LN Q0K

B et e b B o T

start_time = time.time() & Friii

Chrom = ea.crtpc(Encoding, NIND, FieldD) & & pU BBy i {SiEpy

variable = ea.bs2ri(Chrom, FieldD} & #{N&iiyci7e s

O = np.zeros{(NIND, 1)) & PifE—J-CViEEF (R EAENETELTERLS RS, BEmELLESR
g Wi aME - T

V_a = ¥_a_list[-1]

V.c =V list[-1]

4 print(V_a.shape[@], V_c.shape[a])

obiv, €V, V_a_new, V_c new = aimfunc{variable, ¥ a, V_c, €V, NIND} & G BE L8 E
sin

FitnV = ea.ranking(0biv, CV, maxormins} & MEEWERSESSESEEH
best_ind = np.argmax(Fitov} & dHSHERRITENTS
& FFuig i
for gen in tgdm({range(MAXGEN}):
Selth = Chrom[ea.selecting(selectStyle, Fitn¥, NIMD - 1}, :] & =&
SelCh = ea.reconbin{recStyle, SelCh, pc) & W&l
SelCh = ea.mutate(mutStyle, Encoding, Selch, pm) & %%
§ ELUMETES TINREEERT S, BE—- R
Chrom = np.vstack({[Chrom[best_ind, :], SelCh])
Phen = ea.bs2ri(Chrom, FieldD) & FFREVELITREFI( —ials-1560)
obijv, €V, V_a_new_, ¥ _c_new_ = aimfunc{Phen, Vv_a, V_c, OV, MIND) & sBE1-0o600 56

E if np.mean(CV}) » @:

& print{'CV¥ > @'}

= V_a new, V. c_new = V. a,Vc

& break

FitnV¥ = ea.ranking(ObjV, CV, maxormins) & $E3A0E eI A0 A 0 EH
& B

best_ind = np.argmax{Fitnv) Lt R e S
obi_trace[gen, 8] = np.sum({0biV) / ObjV.shape[@] & &35 UFNETE fe S
ob]_trace[gen, 1] = ObjV[best_ind] & £ 4{RNREIEEHERTM
var_trace[gen, :] = Chrom[best ind, :] & 03 {0 Bl - thaydu i e

& MiETE

end_time = time.time{) & S8

ea.treplot{obf_trace, [['RETETOEHFAREM", "HHRECEEFSERM 1)) « Sk

B b T e EC PP
best_gen = np.argmax{obj_trace[:, [1]]}

% sum = x_ A pred list[week 1 - 1, :].sum(} + x € pred list[week i - 1, :].sum()}
cost_previous = C_trans * x_sum + C_store * (V_a2_previous + V_c2 previous)[best_gen]
print( " EEAHIE. Silfdk: ', cost_previous)

print (" H% GHIS. £Mtdk: ', obj_trace[best_gen, 1]}

cost_pre.append(cost_previous}



def

cost_now.append(cbj_trace[best_gen, 1]}

varisble = ea.bs2ri(var_trace[[best _gen], :], FieldD) & ®FMTIEET (0SSR TN
V_a_new = variable[2, : num_of_a].copy()
V c_new = variable[@, num_of a:].copy()

V tol = (V_a_new.sum{) + ¥V _c_new.sum(});
V_tol_list.append(V_tol)

0 prepare = (V_a new.sum(} / 9.6 + ¥ _c_new.sum(} / 9.72);
0_prepare_list.append{0_prepare)

print("KFE o8 ', Vv tol)

print( WA, CEM&™E: ', (V_a2_previous / 8.6 + V_c2 previous / @.72)[best_gen]}
print{"H#&~HE: ', O _prepare)

print{*f#: °, end_time - start_time, 'E")

4 update V_list

V_ a list.append(V_a_new )

V c_list.append(V_c_new )

return [variable, V_a_list, ¥V ¢ list]

plot_pie{week_i, variable, df &_all, df € _all):
global pre_A, pre_C, now_A, now C

tol_v = [variable[@, : num of a].sum(), %
variable[@, num_of_a:].sum{}]
print(
£ 1R Y- B RATE W {week 1}MITHEE8{x A pred 1ist. sum{axis=1)[week_1 - 1]} \ni¥Sdy-H

PECER (week_1}HiTERES{x € pred 1ist. sum{axis=1Y[week 4 - 17} ‘% %EAT- Bt R0 {week 1) 10T
BB (x_A pred_list.sum{axis=1)[weak_1 - 1] + x_C_pred_list.sum{axis=1}[week_1i - 1]}")

print()

print (B HAKE R (week_1 }EiT S AB(tol_v[e]) \n Mt HCEN (week_1}HiT &2 MW {tol_v[1]}

R S {week 1)} BT S E2E: (sum(tol_v)}')

pre_A.append(x_A pred list.sum{axis=1)[week i - 1]}
pre C.append(x C_pred_list.sum{axis=1)[week i - 1]}

now_A.append{tal v[@8])
now_C.append(tol_w[1]}

sppsspusnie plot A dsbisbsghbed

fig = plt.figure(dpi = 488}

explode = (@.@4, ) num_of_a

labels = select_A_ IO

plt.pie(variable[d, : num_of a), explode = explode, labels = labels, autopct="%1.1F%%")
plt.title(f M BAKE A{week 1} TR MEHA")

& plt.savefig(f'./ing/P2-2-Aweek{week i}.png"}

plt. show( )

dapasassnbss plot O Fedbpssbasis

fig = plt.figure(dpi = 408}

explode = (9.84, )*num_of ¢

labels = select_C_I10

plt.pie(variable[d,num_of a:], explade = explode, labels = labels, autopct="%51.1F¥%'}
plt.title(f K MCE B {week_i} BT R EHM")

& plt.savefig(f" ./ img/P2-2-Cweek{week_i}.png"}

plt.show()



df_A = pd.DataFrame(dict(zip(select_a_ID, wariable[d, : num_of_a]}}, index=
[f'wWeek{week_1}°1)
df_C = pd.DataFrame(dict(zip(select_C_ID, variable[d, num_of_a:])}, indexs[#'Week{week _i}'])

df_& all = pd.concat{[df_a_all, d¥_al}
df_€_all = pd.concat{[df_C_all, df _c]}

return df_A_all, df C_all

NIND = 1809;: & BEf-HNE

V_a_init = np.tile(np.array{1.88 * led), NIND) / Q.G

V_c_init = np.tile(np.array(1.88 * led), NIND) / @.72

V_a? previous list, V c2 previous list = [V a_init], [V _c_init]

for 1 in range(24):
V_a2_ = np.tile(np.sum(x_A _pred_1ist[i, :]}, NIND}
V c2 = np.tile{np.sum(x_C_pred 1ist[i, :]1), NIND}
Vv a2 previous_list.append(Vv_az_}
¥_c2_previous_list.append(V_c2_}

V_aZ previous_list = np.array(V_a2_previous list}[1:]
V_c2_previous_list = np.array(V_c2_previous list)[1:]
df_A _all = pd.DataFrame([[]] * len(select_A 10}, index=select_A ID}.T
df_C_all = pd.Dataframe([[]] * len{select C_ID), index=select_C_ID}.T

for week_1i in range(l,25):
variable, ¥ a list, V ¢ list = run_alporithm(V a list, V e list, week i)
df_#_all, df €_all = plot_pie{week_i, variable, df A all, df C_all)

df A all.to excel('P3-1a55 2. x1sx", index = False)
df_C_all.to_excel('P3-1C55 2. x1sx", dindex = False)
result = pd.DataFrame({ AT & (%) np.array(pre_Aa),
AEAT R np.oarray(now A),
'CHIT R EK) pre C,
CEITRE{TTR) (now €,
TEMMEIE. SAEAL4 (L) " 1np.array(cost_pre)©le3,
TEREHE. SEAE(T)" T np.array(cost_now) le3d},
index = df_A_all.index)
result.to excel( P3-1MIMER . x1sx")

df all = pd.concat([df A all, df € all], axis = 1).7

df_all = df _all.sort_index()

output_df = pd.DataFrame([[]]=df & all.shape[@), index < df_A_all. index).T
¥_B_pred_list = pd.read_excel( "F2-285 B . x1sx", index = False}.T

¥ _B_pred_list.columns = output_d¥.columns

df_all = pd.concat([df_A_all, df C_all], axis = 1}.T

df_all = df all.sort_index()

output_df « pd.DataFrame([[]]"df_A_all.shape[2], index = df_a_all.index).T
¥ B _pred_list = pd.read_excel{ 'P2-285 B .x1sx", index = False).l

% _B_pred list.columns « output_df.columns

for i in range(l,483):
index = 'S$"+'@'"*(3-len(str(i})})+str{i)
if index in df_all.index:
output_df = pd.concat([output_df,pd.DataFrame(df_all.loc[index,]}.T])
elif index in x B _pred list.index:
output_df = pd.concat([output_d¥, pd.DataFrame(x_B pred list.loc[index,:]1}.T]}
alse:



output_df = pd.concat{[output_df,
pd.Dataframe([[@]]*df_a_all.shape[a],
index = d¥f_aA_all.dindex,
columns = [index]).T])

output_df. to_excel("P3-18 REH xlsx')

(FE={SERE

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import re

import math

from sclpy.stats import exponnorm
from fitter import Fitter

&7 & FE TR R BT LA
data-pd.DataFrame(pd.read_excel("2.xlsx" )}
a=np.array(data)

a=np.delete(a, @, axis=1)

loss = []

for j in range(8):
f = Fitter(np.array(a[j].tolist()),distributions="exponnorm®}
f.fit()
k=1/(f.fitted_param[ ‘exponnara’][@]*f.fitted_param[ ‘exponnorm'][2])
count = @
tem = []
while count < 24:
r = exponnorm.rvsi(k, size=1})
if r » B and res:
tem.append(floatir}}
count = count+l
glse:
pass

loss.append{tem)
nloss=np.array(loss).T.tolist()

sRMEHEIEFE
rdataa-pd.DataFrame(pd. read_excel ("P3-148 2. x1sx"))
rdatab=pd.DataFrame{pd.read_excel('P2-28.xlsx"))
rdatac=pd.DataFrame(pd. read_excel {"P3-1CH B2, x1sx"))
sa = rdataa.columns.tolist()

sb = rdatab.columns. tolist()

sc = rdatac.columns.tolist()

for § in range(24):

d = ("5 :[1,2,3,4,5,6,7,8], #%" inloss[§]}

tem=pd.DataFrame(d).sort_values(by="11%")

dl = pd.Dataframe({ &% :sa,"i] " & ":np.array(rdataa)[§]}).sort_values(by="1] ®§ ', ascending
= [False])

d2 = pd.DataFrame({ & # :sb[12:24], "iT /" :np.array{rdatab) [§][12:24] }}.sort_values(by="1i]
il ,ascending = [False])

d3 = pd.DataFrame({ # & rsc, 1] & " :np.array(rdatac)[]]}).sort_values(by="1] %8 ', ascending
= [False])

new = di,append(di}

new = new.append(d3}.reset_index{drop=True}

countl = @



tran = @
arr = []
for 1 in range(39):
if new["TTRE"]1[1] == @:
arr.append (@)
else:
if new{ "W EE"][i] » oeea:
re = new[ 1T 96" ][1]-c0ee
countl = countl +1
tran = @
arr.append(tea[ ' fF5 " ].tolist() [countl])
if re :coQ8!
re = re -G084
countl = countl <1
if re >oBda:
countl = countl +1
else:
tran = tran + new['iT 88 ' ][1]
if tran ¢ 5508:

arr.append (tea[ 75 '] .tolist(}[ countl])
elif tran > GB8a:

countl = countl +1

tran = new[*1TH8E"][1]

arr.append (tea] "% '] . tolist{)[ count1] )

else:
tran = @

arr.append (ten] ‘75 '] .tolist()[countl])
countl = countl +1
new[ " #iE ] =arr

if § asl
result = new.copyi)
else:
result = pd.merge(result,new,on="E# ")
print{result)
EHETEAREE

#lusr/binfenv pythan

from matplotlib import pyplot as plt
import numpy as np

impart pandas as pd

select_info = pd.read_excel( 'P2-1{0iE55 . wlsx")

select_A_ID = select_info[select_info[ ' F¥# ] == "a'J["REFHID"]
select_B_ID = select_info[select_info[ ' H{¥ &) ==
select_C_ID = select_info[select_info[ ' ##4a ] == "C'J["tREHID"]
select_suppliers = pd.unique(select_info[ ' HEE1D"])

num_of_a = select_A_ID.shape[&]
num_of_b = select_B_ID.shape[&]
num_of_c = select_C_ID.shape[&]

Dutpur_list, output_list =[], []



def

aimfunc(Phen, V_a, V_b, V_c, €W, NIND):

global ¥ _a list, v b _list, v c_list

global ¥_tol_list, 0_prepare_list

global x_a pred_list, x b pred list, x_c_pred list
global df_A_all, df_B_all, df_C_all

global Output_list

C trans = 1,
C_purchase = l1é@,
C store = 1

def error_pred(z, type_j:
a = np.array([gp_dict[type_ J[i].predict(z[:, [1]]), return_std=True) for i in

range(z.shape[1])]}

err_pred = af:;, @, :]

err_std = a[:; 1, :]

np.random.seed(1)

nor_err = np.random,normal{err_pred, err_std}
err = np.transpose(nor_err) * le-2

P ¥s 2

return err

def convert(x, type_}:

if type == "3': x. =% * 1.3
if type_ == "Bb': % =% * 1.1
1f type_ == "€': ¥ =%
return x_

z_a = Phen[:, @:num_of_a]

b = Phen[:, num_of_a: num_of_a + num of b]
¢ = Phen[:, num_of_a + num_of_b:]

errord <« error_pred(z_a, "A')
errorf = error_pred(z_b, "B8')
errarC =« error_pred(z_c, "C')

¥ 2@, % bd, x_ cd = z_a + errord, z_b + errorB, z_c + errorC
¥ = np.hstack([x_ad, x be, x_c@])

¥_a = convert(x_a@, ‘a’)

#¥ b = convert(x_bd, 'b")

¥ € = convert(x_c@, 'c’)

& constraint &

e_a = max{np.ones_like(V a}*a.5, Z.B2*led*Waf(V a *B.6 + V¥ b *08.66 + V. c * 8.72))
e_b = max{np.ones_like(V_b}*8.9, Z.E2"1ed4*V b/(V_a *B.6 + V_b =@.66 + V_c * @.72))
e € = max(np.ones_like(V c)}*8.5, 2.82%led"V c/(V_a "@.6 + V_b "2.66 + V_c * B8.72}))

& constraint 2 ~ 4

Val=%a® (1L-ea)+xasumaxis=1)
Vb2 aV¥b*(1-eb)+xb sunfaxis=1)
V2=V ®*(1-ec)+ s cosumaxis=1)

Output = (V_a * e a ®* 8,6) + (Vb *eb™@.66) + (Vc*ec®*dTl2)
Output_list.append(Output)

£ = C_trans * x.sum(axis=1) + C_purchase * (x_a.sum{axis=1) + x_b.sum{axis=1} +

. s5um(axis=1))

£ = f,reshape(-1, 1}



& constraint 1
CV1 = (2.82 * 1led * 2 - x a.sumfaxiss1l) = (1 - alpha[week i - 1]) / 8.6 - x b.sum{axis=1) *

1 - alpha[week_i - 1]} / 8.66 - x_c.sum{axis=1) * (1 - alpha[week_i - 1]} /
@.72)
vl = Cvi.reshape(-1, 1)

W2 = (z_a.sum{axis=1) + z_b.sum{axis=1) + z_c.sum({axis=1) - 4.8 * led).reshape(-1, 1)
CV1 = np.hstack({[CV1, CV2]}
return [f, V1, ¥ a2, V b2, ¥ c2, x_ad, x_bd, x c@]

def run_algorithm2(week_i):
global x_a pred list, x b _pred list, x ¢ pred list

x%_a_pred_list, »_b_pred_list, x_c_pred_list = x_A pred_list[week_i - 1, :],
¥_B_pred list[week i - 1,
1,
¥ € pred list[week i - 1, :]

¥ i R E I ﬂl sEsssEEEsmESsomzssscanzoxsns™®

tol num A = 8 * num_of_a

tol num B = 8 * num of b

tol_num € = 28 * num_of_c

tol_num? = tol_num A + tol_num B + tol_num_C
za=[[@, 1]] * tol_nun_A

z_b = [[@, 1]] * tol_num_B

z ¢ = [[@, 1]] * tol_num C

B=[[1, 1]] * tol_numz & B—PRMERGON. 1ERSEENEEN. e EnTaY

= [a, ] = tol_num2

ranges = np.vstack([z a, z.b, z €]}.T & LM EEROTEER. EARTHMTEMNSENTE. B
= W

borders = np.vstack(B).T ¥ L0 RGN IEN

Encoding = "BG' & 'BG" g THE/REEN

codes = [@, ] * tol_num2? & @EZEERAEESL SEMeRrN T REEROMERE —EaaE

precisions = [4, ] * tol_num2 & RAEEREVRPIRE. Er T dRRNERTERETS RN ETHNRWE
EifLE S B R

scales = [8, ] * tol_num2 & SR E RAME. 1855 I0E

FieldD « ea.crtfld(Encoding, varTypes, ranges, borders, precisions, codes, scales) & JWEd
i b AU

T T T v . --l-lnl-:it E;E Et{)& t.l-ll-ilf-ll iR bdfspans s neg -__4"

NIND = 1008; & BETH8H . :

MAXGEN = 388; & BB

maxormins = [1] & S TEIREE ) B e SORR G, TR - W o EaY Bt SOk Al

maxormins = np.array{maxorains) & F{LANunpy arrayi7E

selectStyle = ‘rws’ & EREEWRES

recStyle = ‘xovdp' & EHFHAEL

mutStyle = ‘mutbin’ & BRI -SSR EENERET

Lind = int{np.sum{FleldD[®, :])}) & itH@&EEEE

pc = 8.8 & EEHE

pm =1 / Lind & SREY

obi_trace = np.zeros{(MAXGEN, 2)) & @4 Hipasil

var_trace = np.zeros{(MAXGEN, Lind}) & S {E30. R0 et S itls

N s asssen s s s ananaes s e TR TR e cennnan snm i mm snn s a s MY

start_time « time.time() & FF&pilE

Chrom = ea.crtpc(Encoding, NIND, FleldD) & sl FRf R




variable = ea.bs2ri(Chrom, FieldD) & o4& 7S

& V1 = np.zeros((NIND, 1)) & Wimnie—TOVER (RN ERERECEEEREN AN, BANGSIETE

He, B Ak AnairmRaik
CV = np.zeros((MIND, 615)}
0biv, CV = aimfunc2(variable, CV, NIND)
Fitn¥ = ea.ranking(0bjV, CV, maxormins) & (%30 E #5800 o s m
best_ind = np.argmax{Fitnv) & oFHSNAETEEFS
a Fasat
for gen in tqdm{range{MAXGEN), leave=False):
selth = Chrom[ea.selecting(selectStyle, Fitnv, NIND - 1), :] & @i
SelCh = ea.recombin({recStyle, SelCh, pc) & W&
SelCh = ea.mutate{mutStyle, Encoding, SelCh, pa) & =3
& RSO S FU RAERIT S 5. R IUE
Chrom = np.vstack{[Chrom[best_ind, :], SelCh]}
Phen = ea.bs2ri(Chrom, FieldD) & TREEFHITEE —HEaEA-=E80)
Obiv, €V = aimfunc2(Phen, CV, NIND) & $EBpiEp B imel
Fitn¥ = ea.ranking(Objv, CV, maxormins) & S8 BRSO SREER EH
& iEP
best_ind = np.argmax(FitaVv) & FHS{0EE - H0FS
obj_trace[gen, @] = np.sum{0bjVv) / ObjV.shape[@] & A5 UREEEiE Sl
oby trace[gen, 1] = Objv[best_ind] & EFNHTFIRETIEE RSN
var_trace[gen, :] = Chrom[best_ind, :] & it SfCEmPe i amis
# R
end_time = time.time({) & &i80hm
ea.trcplot({obj_trace, [['EBEFETOEGREM", RHBECEEEERE"1]) « Sl
print{* B8 : °, end time - start_time, '&')

———. | (ORI ., .
best_gen = np.argmax{obj_trace[:, [1]])}

print( ‘ML HERMIE. ', obj_trace[best_gen, 1])

variable = ea.bs2ri(var_trace[[best_gen], :], FieldD) & SSUF|EAL (Wm0 EFENE SRE)

W = variable

Wa, Wb, Wc=#W: 'tol num_A], W[:, tol_num_A:tol _num & + tol num_B], W[:, tol num_a -
tol_num_B: ]

W_a = W_a.reshape((f_transA.shape[1], B))

W_b = W_b.reshapel(f_transB.shape[1], &)}

W_c = W_c.reshape((f_transC.shape[1], 8))

assign A = dict(zip(select A ID, [np.argmax(W_a[i, :]} + 1L for 1 in
range(f_transA.shape[1]}]))

assign_B = dict{zip(select_B_ID, [np.argmax(W_b[i, :]) + 1 for i in
range{f_transB.shape[1]}]))

assipn € = dict(zip(select C ID, [np.argmax{W_c[i, :]} + 1 #or i in
range(f_transC.shape[1])]3)

prednt (B AR SR EE R RE D Wt assigh A)

print(" it EeE A EAHIEEI0:\n", assign_B)

print(' B EHCIREE M EHPERIO \n", assign_C)

return [assign_A, assign_B, assign C]

pd.DataFrame{np.array{output_list)=1.4, index = [f'Week{i}' for i in range(l, 25)], columns =
['7fiz']). plot.bar{alpha = &.7,figsize = (12,5))

plt.axhline(2.82%1ed, linestyle="dashed’, ¢ = “black’, label = "HIEI=HE")
ple.title " ¥ A REG  BH24 M~ iE")

plt.legend(}

plt.ylabel (" 74" )

plt.show()

output_df. to_excel('Pa-25 M5 . xlsx")
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import re

import math

from scipy.stats import exponnords
from fitter import Fitter

o7 &SR A A BTG
data=pd.DataFrame(pd.read_excel("2,x1sx"))}
a=np.array(data)

a=np.delete(a, @, axis=1)

loss = []

for § in range(s):
¥ = Fitter(np.array(afj].tolist()}),distributions="exponnorm’ )
f.fit()
k=1/(f.fitted_param[ exponnorm’ J[@]*f.fitted_param[ ‘exponnorm'][2])
count = @
tem = []
while count < 24:
r = exponnorm.rvsik, size=1})
if r > @ and reS:
ten.append(float{r))
count = count+l
glse:
pass
loss . append({tenm)

nlass=np.array(loss).T.tolist()

sHNEIENE
rdata=pd.DataFrame(pd. read_excel( ' /Users /yongiuhao/Desktop/ WEDE & B1, xlsx"))
£a = rdata.columns,.tolist()
for § in range(24):

d = {'HE[1,2,5,4,5,6,7,8]. M nloss[1]}

tem=pd.DataFrame(d) . sort_values(by="#1%"}

dl = pd.DataFrame({ @& % :sa[a:136], T %& " :np.array(rdata)}[1][@:136]}).sort_values(by="1T 4
fik*, ascending = [False])

d2 = pd.DataFrame({ B %" :sa[136:262], "iT R np.array(rdata)[]]
[136:262]}) .sort_values (by="i] .8’ ,ascending = [False])

d3 = pd.DataFrame({ B & :sa[262:369], "IT " inp.array(rdatal[]]
[262:369]}) .sort_values (by="i] k" ascending = [False])

new = di,append(d2} !

new = new,append(d3},reset_index{drop=True)

countl = @
tran = 8
arr = []

for 1 in range(369):
if new["THEE'][1] == a:
arr.append (@)
else:
if new[ TR ][1] » ceea:
re = new[ "1THH"][1]-coee
countl = countl +1
tran = @
arr.append(ten[ ' /F5"' ].tolist() [countl])
if re »Gaed;
re = re -G8e8



countl = countl +1
if re »cE8a:
countl =« countl +1
else:
tran = tran + new[*i7 B ][1)
if tran < 5598:
if countl +1 »= 8:
arr,appenditem[ " FF5 '], tolist(}[7])
else;
arr.append( tem[ " % "].tolist()[countl]}
elif tran > GR8A:
countl = countl 41
tran = new[ 1788 ][1]
if countl +1 »= &:
arr.append(tem[ " -5 " ]. tolist(}[7])
else:
arr. append(tem[ " F+% *]. toldist(}[countl]}
else:
tran = @
if countl +1 »= B:
arr, append tem[ " 75 '], tolist(}[7])
else:
arr. append( tem[ " -5 '], tolist( }[countl]}
countl = countl +1
new[ "#iE " ] zarr
if :| == E
result = new.copy()
else:
result = pd.merge{result,new,on="EH")



