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from pyDOE2| import *

import statsmodels. formula.api as smf

import pandas as pd

import statsmodels. api

from sklearn import linear model

import seaborn as sns

import matplotlib. pyplot as plt

import numpy as np

from scipy.optimize import minimize

#tccdesign(n, center, alpha, face)

#d n 2E 7, center 40, 2IN4, 4),#alpha 2" IEX" (F “o", BINF "W &),

#face Z"IMER" (FH “ccc”, BN, ‘WU & “cci”), @ (F “ccf).

#tccdesign(3, center=(0, 1), alpha='r', face='cci')

myccd=ccdesign(2, center=(9, 5), alpha='r")
y1=[76.5,78.0,77.0,79.5,75.6,78.4,77.0,78.5,79.9, 80.3,80.0,79.7,79.8]
y2=[62,66, 60,59,71,68,57,58,72,69,68,70,71]
y3=[2940,3680,3470,3890,3500,3360,3150,3630,3480,3200,3410,3290, 3500]
df=pd.DataFrame(myccd)

dff'yl']=y1

dff'y2']=y2

df{'y3"'1=y3

modell = smf. ols (" df.yl “df[0] +df[1]+df[0]:df[1]+I(df[0]**2)+1(df[1]%*2)’, data=df).fit()
#model2 = smf. ols( df.y2 “df[0] +df[1]+df[0]:df[1]+1 (df[0]*x2)+1 (df[1]%*2)", data=df).fit()
#model3 = smf. ols( df.y3 “df[0] +df[1]+df[0]:df[1]+1 (df[0]*x2)+1 (df[1]%*2)", data=df).fit()
#model3 = smf. ols( df.y3 “df[0]+df[1]’, data=df). fit ()

print (modell. summary2 ())

print (modell. params)

anovatablel=sm. anovaflm (modell)
#print (model2. summary2())

#print (model2. params)
#anovatable2=sm. anovaﬁlm (model2)
#print (model3. summary2())

#print (model3. params)
#anovatable3=sm. anovaﬁlm (model3)



>>> print(modell.params)

Intercept 79.940000
dff0] 0.994975
dff1] 0.515165
df{0]:df[1] 0.250000
I(df[O] ** 2) -1.376250
I(df[1] ** 2) -1.001250

dtype: float64

# EXBIRREMAREM
def objective(x):
return -(79.94+0.99+x[0]+0.52*x[1]+0.25* x[0]* x[1]-1.38*(x[0]**2)-1.00%(x[1]**2))
def constraint1(x):
return -x[0]**2+1
def constraint2(x):
return  -x[1]**2+1
# EXAIHER
x0 = np.array((-0.9, -0.9))
# {3 SLSQP BA R L MM X [5)
solution = minimize(objective, x0, method="SLSQP', constraints=[{'fun": constraintl, 'type": 'ineq'},
{'fun': constraint2, 'type": 'ineq'} ])
print(solution)

>>> print(solution)
message: Optimization terminated successfully
success: True
status: 0
fun: -80.21154411360513
x: [ 3.866e-01 3.083e-01]
nit: 3
jac: [ 0.000e+00 9.537e-07]
nfev: 11

njev: 3

A% K AE ~80.21, f£ (0.387, 0.308) #b.



