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3% 2 python 2/
BAEEARKERIES KPS python FBFF

import pandas as pd
import numpy as np

#OBEHUALL. x1sx XM, SREUEYIME LR & =806
all data = pd. read excel C ALL. x1sx’)

# KA ALL HE ik =

print ("ALL. x1sx WNZ:7)
prlnt(allfdata.head())
print (all data.dtypes)

# O CEHEENE B8
breakfast = [
C/NKH, C/NK, 15, 1),
Cwg, TN/, 50, 2),
Cwge’, T EW, 10 2),
C RIXSE, THE, 50, 1),
CRIXSE, “H, 10, 1),
CHeilgree’, "y, 100, 1),
CRefgr ey, 2R, 2, 1)

]

lunch = [
COROKRR, " HK, 25, 4),
CHARE, "RE, 100, 1),
CHARE, " ZRH, 2, 1),
C Hh=tF" ’*f¥’ 80, 1),
(b =6 o, 080, 1),
CHhi =&, PFHWR, 10, 1),
CH =g, > &, 10, 1),
CaBRR°, " HAER’, 50, 1),
Carm’, FHEB, 50, 1),
Cakw, "B, 10, 1)

]

dinner = [
Cwbsam’, * EoKm, 80, 1),
Cwbegam’, H3E, 20, 1),
CHbgam’, Tz, 20, 1),
Cwheam, ~FEB, 10, 1),
CwaRIE’, T EW, 10, 1),
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CAaF, TNER, 25 1),
Ca¥, "R, 15, 1),
CHT, TERX, 20, 1),
Cay, "Eu, 5 1),
CHEXSEY ) YEXSEY , 100, 1)

def get food aa content(ingredient, portion, servings):

food row = all datalall datal’ EE 4%’ ] == ingredient]

if food row. empty:
print (f7245: FEK S  {ingredient}’ fF ALL. xlsx HARFKF]”)
return np. zeros(len(all data.columns) — 1, dtype=float)

aa content = food row.iloc[0, 1:] * portion * servings / 100 # fRi%

52 4F 100 o &

aa_content = aa_content. astype (float) # F{RZIEME & & NF ST

print (f" FE 5. {ingredient}, HREER S =: {aa content.values}”)

return aa content.values # JX[F] numpy Bl

B IR AR E IR S RS
def calculate meal aa(meal):
meal aa = np. zeros(len(all data.columns) — 1, dtype=float)
for food in meal:
food aa = get food aa content(food[1], food[2], food[3])
if food aa is not None:
meal aa += food aa
return meal aa

breakfast aa = calculate meal aa(breakfast)
lunch aa = calculate meal aa(lunch)
dinner aa = calculate meal aa(dinner)

# O FTENE AR & ek R UL T R

print " HREZIEE S E: 7, breakfast aa)
print "B ZIER S E: 7, lunch aa)
print "R ZIER S E: 7, dinner aa)

# B NSEEA AR B
reference aa = {
T RSLER 40,
SRR 70,
ERIR . 55,
CETEAR 35,
P EIREAER - 60,
CHRIR - 40,
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TR 10,
AR ;50
}

# MRV (AAS)
def calculate aas(aa content):
aas scores = {}
for aa in reference aa.keys():
if aa in all data.columns:
aa index = all data.columns. get loc(aa) - 1
aas scoreslaal = aa content[aa index] / reference aalaa]
else:
print (f7245 . HIEM * {aal’ 7 ALL. xIsx TARILF])
aas scoreslaal = 0
# R A/ ME R R 28— PRI 2 R 1 vE 4

return min(aas scores. values())

breakfast aas = calculate aas(breakfast aa)
lunch aas = calculate aas(lunch aa)
dinner aas = calculate aas(dinner aa)

print (f BB ZHEIRIE: {breakfast aas}’)
print (f FEBZIHERIE: {lunch aas}’)
print (f BB ZHERRIES: {dinner aas}’)

ZAE A REFER5 KIS python fBfF
import pandas as pd
import numpy as np

#OBEHUALL. x1sx X, SREUEYIME LR & =2 580E
all data = pd. read excel C ALL. x1sx’)

#oE RS (R FEERD)

breakfast = [
CEF, THEE, 10, 1),
CXSHem, */NERY, 50, 1),
CASHemE, "X, 40, 1),
CrHEm, "=, 5, 1)

]

lunch = [
CRS&EYE, T NER, 25, 1),
CASEPY, CH9E, 20, 1),
CRSED, " kB, 20, 1),
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CASEYY, =W, 5 1),
CARB, CT/NEERY, 50, 1),
CR®, IR, 20, 1),
CARRB, THX, 40, 1),
CKR®, "Ew, 10, 1),
CHi%E, &, 100, 1)

dinner = [
CRKW, K, 25, 2),
CEFEHIPWE, T, 100 * 0.5, 1),
CHFwWIPOWMI, /L, 20, 1),
CEFHWE, S, 5, 1),
CRWEE’, wma’, 100 * 0.5, 1),
CPYRzE, HEA, 30, 1),
CIREe’, EiM, 5 1),
Chtvb T/, " Ayt T/, 100 % 0.5, 1),
C3EHR, DR 100, 1)

N

def get food aa content(ingredient, portion, servings):
food row = all datalall datal’ EE %" ] == ingredient]
if food row. empty:
print (f7245: FEK S * {ingredient}’ 7E ALL. xlsx HARFLF])
return np. zeros(len(all data.columns) — 1, dtype=float)
aa content = food row.iloc[0, 1:] * portion * servings / 100 # fRi%

A5 100 WE B

aa_content = aa_content. astype (float) # F{RZIEME & & NF ST
print (f" FE 5. {ingredient}, HWREER S =: {aa content.values}”)
return aa content.values # iR[8] numpy Bl

B IR AR E RS RS
def calculate meal aa(meal):
meal aa = np. zeros(len(all data.columns) — 1, dtype=float)
for food in meal:
food aa = get food aa content (food[1], food[2], food[3])
if food aa is not None:
meal aa += food aa
return meal aa

breakfast aa = calculate meal aa(breakfast)

lunch aa = calculate meal aa(lunch)
dinner aa = calculate meal aa(dinner)
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#OFTENE AR &k R UL T R

print " HREZIEE S E: 7, breakfast aa)
print "B ZIER S E: 7, lunch aa)
print "R ZIER S E: 7, dinner aa)

# E N SHEEATRRER B
reference aa = {
PR ERR A0,
CREEIR 70,
CHREIR ;- 55,
CEMERRR 35,
P HEIREAER 60,
PR : 40,
TEER 10,
THEIR 50

# THREEIEERR VP (AAS)
def calculate aas(aa content):
aas scores = {}
for aa in reference aa.keys():
if aa in all data.columns:
aa index = all data.columns. get loc(aa) - 1
aas scoreslaa] = aa content[aa index] / reference aalaa]
else:
print (f7245 . HIEM * {aal’ 7 ALL. xIsx TARILFH])
aas scoreslaal = 0
# R A/ ME R R 28— PRI 2 R 1 vE

return min(aas scores. values())

breakfast aas = calculate aas(breakfast aa)
lunch aas = calculate aas(lunch aa)
dinner aas = calculate aas(dinner aa)

print (f BB ZHEIRIE: {breakfast aas}’)
print (f FEBZIHEMRIE: {lunch aas}’)
print (f BB ZHRRIES: {dinner aas}’)

Bl fs R B REERP
import pandas as pd

import numpy as np

from scipy.optimize import linprog

#
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all data = pd. read excel C ALL. x1sx’)
meals data = pd.read excel C EHEHE. x1sx)

# R HE B meals data % "% H”
# WHRBAE, IEHRE RGN G R
# IS YA 5 FH R st 26

food costs = {
CUNKHE 2, TIMZR 15, T HISER - 1, TR 2, ORI ¢ 3,
TREORE 2, THW R 3, TSR 5, T RMERIN 4, TR,
CHENSEY o4, TER 2, TXOHEE - 4, T XSEPY - 3, KR 5,
TEE 3, T EWIWEE 2.5, TICRWFEE 3, Tt T & 5,
SR 2

}

# SRR B IR & =
def get food aa content(ingredient, portion, servings):
food row = all datalall datal’ EE s’ ] == ingredient]
if food row. empty:
return np. zeros(len(all data.columns) - 1, dtype=float)
aa content = food row.ilocl[0, 1:] * portion * servings / 100
aa content = aa content. astype (float)
return aa content. values

# € LB
breakfast = [C §3, "#&’, 10, 1), CXHm, /MR, 50, 1), (i
Hem®, TR, 40, 1), CXSHEE, TS, 5, 1]
lunch = [CXEYY, */NER, 25, 1), CW&EL, "ME, 20, 1), (B8E
B, kBRERE, 20, 1), CASEPE, CEMW, 5, 1),
CAREBE, T/NERY, 50, 1), CAKE, W, 20, 1), CK®E, "’
H3%, 40, 1), CAK®, *E, 10, 1),
CH&, A&, 100, 1)]
dinner = [C XK, K, 25, 2), C &/, W=, 50, 1), (&
W, FE, 20, 1), CEFmmPWME, TEW, 5, 1),
CHYRRE, "ma, 50, 1), CLRme, ¥AW, 30, 1), C
Wrre , S, 5, 1), CHyyTa, Hty T/, 50, 1),
CEHR, TS, 100, 1))

all meals = breakfast + lunch + dinner

# SRR IS IR EE
ingredients = [food[1] for food in all meals]

# RIE LR & =M H
aa contents =np. array ([get food aa content (food[1], food[2], food[3]) for
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food in all meals])

costs = np. array([food costs[food[0]] for food in all meals])

# BHAS 1 KRR

¢ = —aa contents. sum(axis=1)

resultl = linprog(c, bounds=[(0, 10)] * len(all meals)) # R&EFEY
w20z 10 17

# Hir2: sw/MEFRH
c = costs
result2 = linprog(c, bounds=[(0, 10)] * len(all meals))

# Hir 3: eI LRV A1 2 A

lambda = 0.5

c = —lambda_ * aa contents. sum(axis=1) + (1 - lambda ) * costs
result3 = linprog(c, bounds=[(0, 10)] * len(all meals))

5 RIS S
def calculate nutrition score(result, aa contents):
X = result.x
total aa content = (aa contents.T * x).sum(axis=1)
# THERERR I (RIRREREE 185D
aa scores = total aa content[:8] / np.array([40, 70, 55, 35, 60, 40,
10, 50])
return aa scores.min() * 100 # HU&/MEVENIED

# PEHY
scorel = calculate nutrition score(resultl, aa contents)

score2 = calculate nutrition score(result2, aa contents)

scored = calculate nutrition score(result3, aa contents)

print (" B 1 - KRR AN : V5 = {scorel}l”)
print (f" Hir 2 - FHARELF: 9 = {score2}”)
print (f” Bis 3 - FHEEZBRIE MR F9 = {score3}”)

KARSE — [ python FEfF

import pandas as pd

import numpy as np

from scipy.optimize import linprog

#

all data = pd. read excel C ALL. x1sx’)
all data.set index( FE 4, inplace=True)
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food nutrition = pd.read excel C EHEHE. x1sx )
food nutrition. set index( B¥)&¥K , inplace=True)

# AR IFE AR RE
all data = all data.fillna(0)
food nutrition = food nutrition. fillna(0)

# ZEE A AR B
reference aa = {
T RSLER 40,
AR 10,
HER 55,
CETEAER 35,
P EIREAER - 60,
CHRIR - 40,
TR 10,
THIEIR 50

def calculate aas(aa content, servings):
total aa intake = aa content.mul (servings, axis=0).sum(axis=0)
reference intake = np.array(list(reference aa.values()))
aa scores = total aa intake / reference intake
score = (np. sum(total aa intake) / np. sum(reference intake)) * 100
return score

def optimize protein(gender):
aa columns = list (reference aa.keys())
aa_content
all datalaa columns]. reindex (food nutrition. index). fillna(0)

¢ = —np. ones (len(food nutrition))

if gender ==~ 5§’
daily needs = {
AR/ . (55, 75), # WEH
e & /keal’ @ (2200, 2600),
"HEWi/g (60, 80),
TR EW/ g . (270, 330)
}
else:
daily needs = {
"ERAR/S - (45, 65), # WEIHE
" et /keal : (1700, 2100),
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"gWi/g . (50, 70),
“ERAKAE/ g (220, 280)

Aub = [
food nutrition[’ EH /g’ ]. values,
food nutrition[’ fE&/kcal’ ].values,
food nutrition[’ IgHi/g ]. values,
food nutrition[’ Bk/KALEH/g 1. values

]
b ub = [upper for , upper in daily needs. values() ]
Aeq=1
food nutrition[’ EH /g’ ]. values,
food nutrition[’ ¢ /kcal’ ].values,
food nutrition[’ IgHi/g ]. values,
food nutrition[’ BR/KILEWI/¢ 1. values
]
b eq = [lower for lower, in daily needs. values() ]

x_bounds = [(0, None) for in range(len(food nutrition)) ]

print (" HERKE:”, ¢)

print "AHRHME (A% 7, A ub)
print "W mE (A% :”7, b ub)
print "AHRHME ()7, A eq)
print "4 mE (%R):”, b _eq)
print ("ZFEiA A7, x_bounds)

result = linprog(c, A ub=A ub, b ub=b ub, A eq=A eq, b eg=b eq,
bounds=x bounds, method="highs’)

if result. success:

servings = result. x

optimized diet = pd.DataFrame ({
" FHE4 o food nutrition. index,
TIRANE/TE  servings,
AN/ food nutritionl FEEJF/g’ ] * servings,
"fe&E /kcal’ : food nutrition[’ ftfE/kcal’ ] * servings,
"HEWi/g : food nutritionl’ Hgffi/g’ ] * servings,
TRk EY) /g : food nutrition[ BRKAEW /g ] * servings,
"R/ food nutrition[’ #WHI/JG’ ] * servings

)

aa_score = calculatefaas(aaﬁcontent, servings)
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return optimized diet, aa score
else:

print CHCALZM: 7, result. message)

return None, 0

# AT
diet protein male, score male = optimize protein( %)
diet protein female, score female = optimize protein( %)

print ("BARERARMLAH "

print (diet protein male)

print ("BAEFEHEFIES:”, score male)
print ("ZAERARMLAH "

print (diet protein female)

print "L EEARMMATESD 7, score female)

def optimize cost (gender) :
¢ = food nutrition[’ #H /75’ 1. values

if gender ==~ 5§’
daily needs = {
"HEER/g : (55, 75), # WEIH
" e /keal’ @ (2200, 2600),
" HEWi /¢ (60, 80),
TR E/ g - (270, 330)
}
else:
daily needs = {
"HEER/g . (45, 65), # WEIH
" e /keal : (1700, 2100),
"HEWi /g (50, 70),
TR AW/ 0 (220, 280)
}

Aub = [
food nutrition[’ EH /g’ ]. values,
food nutrition[ & /kcal’ ].values,
food nutrition[’ IgHi/g ]. values,

food nutrition[’ Bk/KALEH/ 1. values

| o
[
o

|

= [upper for , upper in daily needs. values()]

Aeq=[
food nutrition[’ EH /g’ ]. values,
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PN

food nutrition[’ fE&/kcal’ ].values,

food nutrition[’ IgHi/g ]. values,

food nutrition[’ BR/KALEWI/¢ 1. values
]

b eq = [lower for lower, in daily needs. values() ]
x_bounds = [(0, None) for in range(len(food nutrition)) ]

print ("HIRKE:”, ¢)

print "ARHE (AR 7, A ub)
print "ARmHE (A%R) ", b_ub)
print "AHRHME ()7, A eq)
print "R mE (%R):”, b _eq)
print ("AAEiBA 7, x bounds)

result = linprog(c, A ub=A ub, b ub=b ub, A eq=A eq, b eqg=b eq,
bounds=x bounds, method="highs’)

if result. success:
servings = result. x
optimized diet = pd.DataFrame ({
" FH4 o food nutrition. index,
TIRANE/TE  servings,
"HEHEM /g food nutritionl FEHEJF/g’ ] * servings,
"fe&E /kcal’ : food nutrition[’ ftfE/kcal’ ] * servings,
"HEWi/g : food nutritionl’ HEffi/g’ ] * servings,
TRk EY) /g o food nutrition[ BRKAEW /g ] * servings,
"R/ ¢ food nutrition[’ #WHI/JG’ ] * servings
)
return optimized diet
else:
print CHCALZM: 7, result. message)

return None
# AT
diet cost male = optimize cost( H’)

diet cost female = optimize cost( %)

print ("SHARHMLMH ")
print (diet cost male)
print ("ZAERHAMLMAH ")

print (diet cost female)

def evaluate diet(diet):
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if diet is None:
return {

TREER/E 0,
T BfEE /keal’ 0,
T eI/ g 0,
LKA E /g 0,
TR/ T 0,
PRIV 0

total protein = diet[’ & Hi/g ]. sum()

total calories = diet[’ fig® /kecal’ ]. sum()

total fat = diet[’ lEi/g’ . sum()

total carbs = diet[ #/KMEW/g 1. sum()

total cost = diet[’ #tH/7t ]. sum()

aa columns = list (reference aa.keys())

aa content = all datalaa columns].reindex(diet. index).fillna(0)
aa score = calculate aas(aa content, diet[ #EAE/7 1)

return {
T EVEEHEM/g . total protein,
" EVfe®E /keal’ : total calories,
P GG /g . total fat,
T BRKA AW/ o total carbs,
TREBRH /6 0 total cost,
TR IEMRIESY ¢ aa score

# PP

evaluation protein male = evaluate diet(diet protein male)
evaluation protein female = evaluate diet(diet protein female)
evaluation cost male = evaluate diet(diet cost male)
evaluation cost female = evaluate diet(diet cost female)

print ("B AEFHMNANEFRZIEAN 7, evaluation cost male)
print "L 2EFRHMBLAE TRV 7, evaluation cost female)

comparison = pd.DataFrame ({

VAR U BEAR/, C BRERE/keal, T BHEM/g, T BBOKILEY/,

BT, T BIRIEY ],

B4 B B e ik’ [evaluation protein malelkey] for key
evaluation protein male],
OB A4 % O ML bk [evaluation cost malelkey] for key

evaluation cost male],
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T AEEH A AL [evaluation protein femalelkey] for key in
evaluation protein female],

e A& OB Mt k7 : [evaluation cost femalelkey] for key in
evaluation cost female]

b

print (LA HT:7)

print (comparison)

KR = [ python FEfF

import pandas as pd

import numpy as np

from scipy.optimize import linprog
from scipy.optimize import Bounds

#OBEHUALL. x1sx XM, SREUEYIME LR & = 580E
all data = pd. read excel C ALL. x1sx’)
all data.set index( FE 4, inplace=True)

#OSRHURAE 3 R E R
food nutrition = pd.read excel C EHEHE. x1sx)
food nutrition. set index( FE K4, inplace=True)

# B NSEEA AR T2 B
reference aa = {
T RSLER 40,
AR 10,
HER 55,
CETEAR 35,
P EIREAER - 60,
CHRIR - 40,
TR 10,
THIEIR 50

def calculate aas(aa content, servings):

nnn

IR LR VP i HE A - s A R LRV .

total aa intake = aa content.mul (servings, axis=0).sum(axis=0)
reference intake = np.array(list (reference aa.values()))

score = (np. sum(total aa intake) / np. sum(reference intake)) * 100
return score
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def optimize protein(gender):

nnn

HAreRE: SR E AR LRV

aa columns = list (reference aa.keys())

aa_content =
all datalaa columns]. reindex (food nutrition. index). fillna(0)

# bR SRR

¢ = —np. ones (len(food nutrition))

# LR R AT TR
if gender ==~ 5§’
daily needs = {
THEHE/g 65,
' & /keal’ : 2500,
"JeWi/g - 70,
KA/ 0 300
}
else:
daily needs = {
"HEHE/g 55,
" & /keal’ 2000,
"JeWi/g : 60,
KA/ 0 250
}

A=
food nutrition[’ FEH /g’ 1. values, # HH
food nutrition[’ ¢ /kcal’ ].values, # HeE
food nutrition[’ IgHi/g ]. values, & el
food nutrition[’ #k/KEY/’ 1. values # BR/KILEH)
]
b = [daily needs[’ &EEH/fi/g ], daily needs[’ f¢&/kcal’ ], daily needs[’

fEWi/g’ 1, daily needs[’ Bx/K&H/g 1]

# M EYIREAENKTEET 0

x_bounds = [(0, None) for in range(len(food nutrition)) ]

# SRL MR ) R
result = linprog(c, A ub=A, b ub=b, bounds=x bounds, method="highs’)

if result. success:
servings = result. x

32



optimized diet = pd.DataFrame ({
" FHE4 o food nutrition. index,
TIRANE/TE . servings,
"HEHEM /g food nutritionl FEHEJF/g’ ] * servings,
"fe&E /kcal’ : food nutrition[’ ftfE/kcal’ ] * servings,
"HEWi/g : food nutritionl’ Hgffi/g’ ] * servings,
TRk EY) /g : food nutrition[ BRKAEW /g ] * servings,
"R/ . food nutrition[’ #WHI/JG’ ] * servings

)

aa_score = calculatefaas(aaﬁcontent, servings)

return optimized diet, aa score

else:
print ("fLALRI”)

return None, 0

# b — At
def weekly optimize protein(gender) :
weekly diet = []
weekly score = 0
all food items = set()
for day in range(7):
daily diet, daily score = optimize protein(gender)
weekly diet. append(daily diet)
weekly score += daily score
all food items.update(daily diet[’ FE K4 Jldaily diet[’ &N &
/381 > 0]. values)

B WROREE N BB AR 25 Fh
if len(all food items) < 25:

raise ValueError (f” &M FHEAE 25 Fl, (XA {len(all food items)}

weekly diet df = pd. concat (weekly diet, keys=["J&—', "H—", *H=",
I 1Lt - 5 TR 1 AN 1 N & D)

average score = weekly score / 7

return weekly diet df, average score

# BT

weekly diet protein male, weekly score male = weekly optimize protein(’
%)

weekly diet protein female, weekly score female =
weekly optimize protein( %)

print ("SHAEARNE TG ”
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print (weekly diet protein male)

print ("HAEEAFEAIES 7, weekly score male)

print ("ZAE AR T

print (weekly diet protein female)

print " AEEAFATES 7, weekly score female)

HER

def optimize cost (gender) :

nnn

Hrek 4 s/ MOHESH
# Hirekdl: sm/MUHZEDH
¢ = food nutrition[ ##f/J0 ]. values

# LR R EAE TR
if gender ==~ 5§’
daily needs = {
THEHE/g 65,
' & /keal’ : 2500,
"JeWi/g - 70,
KA/ 0 300
}
else:
daily needs = {
"HEHE/g 55,
" it /keal” @ 2000,
"JeWi/g : 60,
TR A/ 0 250
}

A=

food nutrition[’ EH /g ]. values, # HHJH

PN

B fe=

food nutrition[’ ¢ /kcal’ ].values,
food nutrition[’ IgHi/g ]. values,

# g

il

food nutrition[’ #k/KEY/&’ 1. values # BR/KIEH)

]
b = [daily needs[’  tEH/Jfi/g’ ], daily needs[’
feWi/e’ 1, daily needs[’ ®W/K&EY)/g 1]

# M EYIREAENKTET 0

PN

He BL

/kcal’ ], daily needs[’

x_bounds = [(0, None) for in range(len(food nutrition)) ]
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# SRL MR ) R
result = linprog(c, A ub=A, b ub=b, bounds=x bounds, method="highs’)

if result. success:
servings = result. x
optimized diet = pd.DataFrame ({
" FH4 o food nutrition. index,
TEENE/7L 1 servings,
AN/ food nutritionl FEHEJF/g’ ] * servings,
"fe&E /kcal’ : food nutrition[’ ftfE/kcal’ ] * servings,
"HEWi/g : food nutritionl’ Jgffi/g’ ] * servings,
TRk EY) /g : food nutrition[ BRKAEW /g ] * servings,
"R/ ¢ food nutrition[’ #WHI/JG’ ] * servings
)
return optimized diet
else:
print ("HLALRIK”)

return None

# b — At
def weekly optimize cost (gender):
weekly diet = []
all food items = set()
for day in range(7):
daily diet = optimize cost (gender)
weekly diet. append(daily diet)
all food items.update(daily diet[” FZEi4> Jldaily diet[’ AT
1 > 0].values)

B ORI BB AR 25 Fi
if len(all food items) < 25:

raise ValueError (f” &M FHEAE 25 Fl, (XA {len(all food items)}

—)

weekly diet df = pd. concat (weekly diet, keys=["J&—', "H—", *H=",

1L I TR A W il = R D)

total cost = weekly diet df[’ 2¢H /75 1. sum()
return weekly diet df, total cost

# AT
weekly diet cost male, total cost male = weekly optimize cost( %)
weekly diet cost female, total cost female = weekly optimize cost( %)

print (7 52 % LR AL £
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print (weekly diet cost male)

print "BEARHET:”, total cost male)
print (" 224 2R &7

print (weekly diet cost female)

print ("4 T ETT:”, total cost female)

BB
def optimize combined(gender, alpha=0.5):

nnn

HbreRE: e A = SRR VT I A& 2
aa columns = list (reference aa.keys())
aa_content
all datalaa columns]. reindex (food nutrition. index). fillna(0)

# HbreRE: MU, R & KA E IR TE
cost = food nutrition[’ ##H /75’ ]. values
aa score = np.ones (len(food nutrition))

# R H b R B AL — AL H b pR AL

¢ = alpha * cost — (1 - alpha) * aa score

# LR R EAE TR R
if gender ==~ 5§’
daily needs = {
THEHE/g 65,
' & /keal’ : 2500,
“JeWi/g 70,
KA/ 0 300
}
else:
daily needs = {
"HEHE/g 55,
' & /keal’ 2000,
"JeWi/g : 60,
KA/ 0 250
}

A=
food nutrition[ FEHE /g’ ]. values, # HHHEJA
food nutrition[’ ¢ /kcal’ ].values, # HeE
food nutrition[’ gfi/g’ 1. values, # Re i

food nutrition[’ #k/KMLEY/’ 1. values # BR/KIEH)
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]
b = [daily needs[’ &EEHfi/g ], daily needs[’ fg¢&/kcal’ ], daily needs[’
N&Wi/g 1, daily needs[’ Bx/KWAEY/g 1]

# M EYIREAENKTEET 0

x _bounds = [(0, None) for in range(len(food nutrition)) ]

#OR A LR R i)
result = linprog(c, A ub=A, b ub=b, bounds=x bounds, method="highs’)

if result. success:
servings = result. x
optimized diet = pd.DataFrame ({
" FHE4 o food nutrition. index,
TIRANE/TE  servings,
AN/ food nutritionl FEEJF/g’ ] * servings,
"fe&E /kcal’ : food nutrition[’ ftfE/kcal’ ] * servings,
"HEgWi/g : food nutritionl’ JEffi/g’ ] * servings,
TRk EY) /g o food nutrition[ BRKAEW /g ] * servings,
"R/ food nutrition[’ #WHI/JG’ ] * servings
)
aa_score = calculatefaas(aaﬁcontent, servings)
return optimized diet, aa score
else:
print ("ILALRIK”)

return None, 0

# b — At
def weekly optimize combined(gender, alpha=0.5):
weekly diet = []
weekly score = 0
all food items = set()
for day in range(7):
daily diet, daily score = optimize combined(gender, alpha)
weekly diet. append(daily diet)
weekly score += daily score
all food items.update(daily diet[’ FEE K4 Ildaily diet[’ RN &
/381 > 0]. values)

B WROREE N BB AR 25 Ff
if len(all food items) < 25:

raise ValueError (f” &M FHEAE 25 Fl, (XA {len(all food items)}
)
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weekly diet df = pd. concat (weekly diet, keys=["J&—', "H—", *H=",
I 1Lt - 5 TR 1 AN 1 N & D)

average score = weekly score / 7

return weekly diet df, average score

# AT

weekly diet combined male, weekly score combined male =
weekly optimize combined(’ %)

weekly diet combined female, weekly score combined female =

weekly optimize combined( %)

print ("HAELZEMATE &I ")

print (weekly diet combined male)

print ("HAEZEENNIFES 7, weekly score combined male)
print (" ZAELGERATE &7

print (weekly diet combined female)

print (" LHELZEMAIED 7, weekly score combined female)

#0Mr
comparison weekly = pd.DataFrame ({

“Yebs s D REAN/S, T Reesm/keal’, T BAEW /g, T BAERKME/ g,
B/ T, BERWS ],

P BEAEEARMA - [weekly diet protein malelkey].sum() if key != %
FIRIFES else weekly score male for key in weekly diet protein male. columns],

C BB 0 [weekly diet cost malelkey].sum() if key != Z&IEE
PF43’ else np.nan for key in weekly diet cost male.columns],

P B AZEAEAE o [weekly diet combined malelkey].sum() if key != &
¥ OB®R OE else  weekly score combined male for  key in
weekly diet combined male.columns],

" HEEARIAL o [weekly diet protein femalel[keyl.sum() if key !="
=2OE ® O OE 9 else weekly score female for key in
weekly diet protein female.columns],

LA o [weekly diet cost femalelkey].sum() if key != " & J3&
ig8iF4>" else np.nan for key in weekly diet cost female.columns],

gAML 0 [weekly diet combined femalelkey].sum() if key !="
RO B ¥ 4 0 else weekly score combined female for key in
weekly diet combined female.columns]

b

print (LA HT:7)

print (comparison weekly)
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