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IIpuioxenue

JluctuHr

import numpy as np

import math as m

import skfuzzy as fuzz

import matplotlib.pyplot as plt

coef = [-1, 1, 3, 5, 7]

t - MaccuMB 3HAYeHUN KpuTepua CTblAeHTA ANS YPOBHA 3HAYMMOCTU
0.05

t =[12.71, 4.3, 3.18, 2.78, 2.57, 2.45, 2.37, 2.31, 2.26, 2.23,
2.20, 2.18]

dYHKUMA AN NOMCKA HAMMEHbIIEro 3JiIeMeHTa B MaTpuue
def min_in_matrix(mat):
min_elem = mat[0,0]
for i in range(0,Ten(mat)-1):
for j in range(0,Ten(mat)-1):
if mat[i,jl<min_elem:
min_elem=mat[i,j]
return min_elem

dYHKUMA AN NOMCKA Haubonbllero 3sfieMeHTa B MaTpuue
def max_in_matrix(mat):
max_elem = mat[0,0]
for i in range(0,len(mat)-1):
for j in range(0,len(mat)-1):
if mat[i,j]l>max_elem:
max_elem=mat[i,j]
return max_elem
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dYHKUMS, BO3Bpallawllas KOHKPETHYWw MaTpuuy year_matrix c goxoaamu
ANA onpeaeneHHoOro napameTpa year
def matrix_for_one_year(dataframe, year, c):

rows, columns = np.shape(dataframe)

year_matrix = np.zeros((4,3))

for i in range((year-1)*3,year*3):

year_matrix[:, (i-year-c)] = dataframel[:,1i]
return year_matrix

dyHKUMA, BO3Bpawawas bnuxanuee 4eTKkoe MHOXECTBO ANA nepeaHHOMU
HeYeTKOM MaTpuubl Yyear_matrix
def simple_plenty(year_matrix):

simple_matrix = np.zeros((4,2))

simple_matrix[:,0] = year_matrix[:,0] +
0.5*(year_matrix[:,1]-year_matrix[:,0])

simple_matrix[:,1] = year_matrix[:,2] +
0.5*(year_matrix[:,1]-year_matrix[:,2])

return simple_matrix

OYHKLUMA HaXOAUT cpejHee 3HAYeHMe no cTonbuam nepesaHHOW MaTpuULpl
def M_x(mat,experts):

M = [sum(mat[:,0])/experts, sum(mat[:,1])/experts,
sum(mat[:,2])/experts]

return M

OYHKUMSA HaxXoAMT nepeceyeHne obOblYHbIX MHOXECTB W BO3BpalwaeT AJUHY
HaMAEHHOro nepecevyeHus
def intersection(mat):

inters = [max(mat[:,0]), min(mat[:,1])]

difference = inters[1l] - inters[0]

return difference
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OYHKUMA HaXoaAUT obbeauMHeHWe OObIYHbIX MHOXEeCTB W BO3BpallaeT AJINHY
HanaeHHOro obbeauHeHus
def union(mat):

unions = [min(mat[:,0]), max(mat[:,1])]

difference = unions[1] - unions[0]

return difference

dYHKUMA BO3BpaljaeT MATPULYy COMTAaCOBAHHOCTU 3KCNEPTHLIX KpUTepues
def consistency_matrix(mat,experts):
row,col = mat.shape
Tittle_mat = np.zeros((2,2))
mat_coef = np.eye(experts)
for i in range(0,row-1):
for j in range(i+l,row):
Tittle_mat[0] mat[i]
Tittle_mat[1] mat[j]
mat_coef[i,j] =
intersection(little_mat) /union(little_mat)
mat_coef[j,i] =
intersection(little_mat) /union(little_mat)
return mat_coef

OYHKUMSA BblMUCASET CYMMY MO CTPOKaM ANA MaTpulbl COrf1lacoOBAHHOCTU
3KCMNepPTHbIX KpuTepues
def sum_opinion(mat):
sum_op = []
for i in range(0,len(mat)):
sum_op.append(sum(mat[:,i]))
return sum_op
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dYHKUMA NpoBepKn Ko3dduumeHTa obuen cornacoBaHHOCTU, BO3BpauwaeT
3KCNepTHble KpuTepunm U obblYHbIE MHOXECTBa, KOTOpble byayT
MCNONb30BaTbCA B Aa/ibHeMeM aHanu3e
def consistency_check(s_m,m):
k = intersection(s_m)/union(s_m)
if (k>=0.7):
return(s_m,m)
else:
mark = sum_opinion(consistency_matrix(s_m, len(s_m)))
j = mark.index(min(mark))
s_m = np.delete(s_m, j, axis=0)
m = np.delete(m, j, axis=0)
return(consistency_check(s_m,m))

OYHKUMA, KOTOpas NPUBOAUT DKCMNEpPTHble KpUTepun K o0b60buieHHOMY
3KCMNEepPTHOMY KPUTEpU B BUAE MHTEPBASIbHOrO HEYEeTKOro 4ucna
BTOpOro Tuna
“»rdef £():
consistency_coeff = []
f_up = []
f_down = []
for i in range(l,duration+1):
temp_matrix = matrix_for_one_year(data, i, coef[i-1])
simple_matrix = simple_plenty(temp_matrix)
simple_matrix, temp_matrix =
consistency_check(simple_matrix, temp_matrix)
experts = len(temp_matrix)
M_boards = M_x(temp_matrix,experts)
consistency_coeff.append(intersection(simple_matrix)/union(
simple_matrix))
sl = m.sqrt((1/(experts - 1))*(sum((temp_matrix[:,0] -
M_boards[0])*%*2)))
sr = m.sqrt((1/(experts - 1))*(sum((temp_matrix[:,2] -
M_boards[2])*%2)))
f_up.append(M_boards[0] - sl1*(t[experts-
21)/(m.sqrt(experts)))
f_up.append(M_boards[1])
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f_up.append(M_boards[2] + sr*(t[experts-
21)/(m.sqrt(experts)))

f_down.append(M_boards[0] + s1*(t[experts-
21)/(m.sqrt(experts)))

f_down.append(M_boards[1])

f_down.append(M_boards[2] - sr*(t[experts-
2])/(m.sqrt(experts)))

return consistency_coeff, np.array(f_up), np.array(f_down)

PYHKUNA HaAXOAUT CYyMMY AOXOAOB A/ KaXAOro napameTtpa
MHTEepBaJIbHOIM0O HeYeTKOro 4yumcia
unnde.F C.F(mas) .

cf-1 =0
ctf-m=0
cf_r=20

for i in range(0,3*duration,3):
cf_T+=mas[i]
cf_m+=mas[i+1]
cf_r+=mas[i+2]

return np.array((cf_T1,cf_m,cf_r))

OYHKUMA A0S NnojacyeTa MHTEepBasibHOrO HeyeTKoro NPV
“»’def fuzzy_npv(Q):
for i in range(l, duration+1):
fup[(i-1)*3:i*3] = fup[(i-
1)*3:1%3]/fuzzy_discount_rate[i-1]
fdown[(i-1)*3:1*3] = fdown[(i-
1)*3:1%3]/fuzzy_discount_rate[i-1]
f_up = [cf(fup)[0] - i_up[2], cf(fup)[1] - i_up[1l],
cf(fup)[2] - i_up[0]]
f_down = [cf(fdown)[0] - i_down[2], cf(fdown)[1l] -
i_down[1l], cf(fdown)[2] - i_down[0]]
return f_up,f_down
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®dYHKLUMA NPOBEpPKU cpeaHero 3HayeHusa NPV ana onpejenieHus
3(pPeKTUBHOCTU NpoeKTa

def check_project():
if (E<0):
print('AaHHbIN NPOEKT He creayeT NPUHUMATHL')
elif (E==0):
print('MpuHATNE NpoeKkTa He NpuMHeceT Kak npubbinn, Tak wu
ybbITKOB ")
elif (E>0):
print('AaHHbIN NMPOEKT MOXHO MNPUHATDL')

MocTpoeHne rpapmkos

#cocTaB/ieHMe MACCUBOB, MO KOTOPbIM BYyAyT CTPOUTbCS rpapuku
up = np.arange(npv_up[0]-10, npv_up[2]+10,10)

up_lo = fuzz.trimfCup, [nhpv_up[0], npv_up[1l]l, npv_up[2]1])
down = np.arange(npv_down[0]-10, npv_down[2]+10,5)
down_To = fuzz.trimf(down, [npv_down[0], npv_down[1],
npv_down[2]])

x=[npv_down[1],npv_down[1]]

y = [0,1]

#co3paHne obnacTn AnA NocTpoeHusa rpadukos

fig, (ax0) = plt.subplots(nrows=1, figsize=(10, 8))
ax0.plot(up, up_lo, color="purple', linewidth=1.5,
label="UP_NPV")

ax0.plot(down, down_lo, color='purple', linewidth=1.5,
Tabel="DOWN_NPV")

ax0.plot(x,y,color="orange', Tinestyle='--")
ax0.set_title('Fuzzy NPV')

ax0.legend()

fig.savefig('pictureOl.png')

NoCcTpoeHne BCMNOMOraTesbHbIX FpadukoB (3KCNepTHble KpuUtepun)

for i 1in range(l,duration+l):
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temp_matrix = matrix_for_one_year(data, i, coef[i-1])

expert = np.arange(min_in_matrix(temp_matrix)-20,
max_in_matrix(temp_matrix)+20,10)

exp_1l_lo = fuzz.trimf(expert, [temp_matrix[0,0],
temp_matrix[0,1], temp_matrix[0,2]])

exp_2_lo = fuzz.trimf(expert, [temp_matrix[1,0],
temp_matrix[1,1], temp_matrix[1,2]])

exp_3_lo = fuzz.trimf(expert, [temp_matrix[2,0],
temp_matrix[2,1], temp_matrix[2,2]])

exp_4_Tlo = fuzz.trimf(expert, [temp_matrix[3,0],
temp_matrix[3,1], temp_matrix[3,2]1])

fig, (ax1l) = plt.subplots(nrows=1, figsize=(12, 5))

axl.plot(expert, exp_1_lo, 'b', Tinewidth=1.5, label="nNepBbn
3kcnepT')

axl.plot(expert, exp_2_1o,
3kcnepT')

axl.plot(expert, exp_3_1lo,
akcnepT')

axl.plot(expert, exp_4_lo, 'y', linewidth=1.5,
Tabel="uUeTBepTbHN 3KCNEPT')

axl.set_title('MHeHna 3kcnepToB 3a '+str(i)+' roa:"')

axl.legend()

r', linewidth=1.5, Tabel='BTopou

g', Tinewidth=1.5, label='TpeTun

from PyQt5 import QtCore, QtGui, Qtwidgets

class first_page(object):
def setupui(self, Mainwindow) :

Mainwindow.setObjectName("first")
Mainwindow.resize(530, 335)
self.centralwidget = Qtwidgets.Qwidget(Mainwindow)
self.centralwidget.setObjectName("centralwidget")
self.gridLayout =

Qtwidgets.QGridLayout(self.centralwidget)
self.gridLayout.setObjectName("gridLayout")
self.project_name = Qtwidgets.QLabel(self.centralwidget)
self.project_name.setObjectName("label")
self.gridLayout.addwidget(self.project_name, 0, 0, 1, 1)
self.project_name =

Qtwidgets.QLineEdit(self.centralwidget)
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self.project_name.setObjectName("project_name")
self.gridLayout.addwidget(self.project_name, 1, 0, 1, 1)
self. duration = Qtwidgets.QLabel(self.centralwidget)
self. duration.setObjectName("duration ")
self.gridLayout.addwidget(self. duration, 2, 0, 1, 1)
self.duration = Qtwidgets.QLineEdit(self.centralwidget)
self.duration.setObjectName("duration)
self.gridLayout.addwidget(self.duration, 3, 0, 1, 1)
self.experts = Qtwidgets.QLabel(self.centralwidget)
self.experts.setObjectName("Tabel_3")
self.gridLayout.addwidget(self.experts, 4, 0, 1, 1)
self.count_experts =

Qtwidgets.qQLineEdit(self.centralwidget)

D

self.count_experts.setEnabled(True)
self.count_experts.setMaximumSize(QtCore.QSize(520, 20))
self.count_experts.setTabletTracking(False)
self.count_experts.setObjectName("count_experts")
self.gridLayout.addwidget(self.count_experts, 5, 0, 1,

self.discount_rate =

Qtwidgets.QLabel (self.centralwidget)

D

self.discount_rate.setObjectName("Tabel_4")
self.gridLayout.addwidget(self.discount_rate, 6, 0, 1,

self.discount_rate =

Qtwidgets.qQLineEdit(self.centralwidget)

D

self.discount_rate.setObjectName("discount_rate")
self.gridLayout.addwidget(self.discount_rate, 7, 0, 1,

self.next_but =

Qtwidgets.QPushButton(self.centralwidget)

def

self.next_but.setObjectName("NextPage")
self.gridLayout.addwidget(self.next_but, 8, 1, 1, 1)
Mainwindow.setCentralwidget(self.centralwidget)

self.retranslateui (Mainwindow)
QtCore.QMetaObject.connectSlotsByName (Mainwindow)

retranslateui(self, Mainwindow):
_translate = QtCore.QCoreApplication.translate
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Mainwindow.setwindowTitle(_translate("first", "OueHka
3¢heKTUBHOCTU WHBECTULUMOHHOIro npoekTta"))

self.project_name.setText(_translate("first", "BBeaute
Ha3BaHWe WHBECTULMOHHOro npoekTa"))

self.duration.setText(_translate("first", "BBeauTe cpok
peanu3aumun™))

self.experts.setText(_translate("first", "BBeaute

Konun4yecTBO 3KnepToB,

"yyacTByOWUX B OL,eHKe MHBECTULOHHbIX napameTpoB™))
self.discount_rate.setText(_translate("first", "BBeauTte

CTaBKY AWCKOHTUpoOBaHua"))
self.next_but.setText(_translate("first", "fanee"))

class second_page(object):
def setupui(self, second):
second.setObjectName ("second™)
second.resize(544, 336)
self.centralwidget = Qtwidgets.Qwidget(second)
self.centralwidget.setObjectName("centralwidget")
self.gridLayout =
Qtwidgets.QGridLayout(self.centralwidget)
self.gridLayout.setObjectName("gridLayout")
self.contributions =
Qtwidgets.QLabel(self.centralwidget)
self.contributions.setObjectName("contributions ")
self.gridLayout.addwidget(self.contributions, 0, 0, 1,
1)
self.first_contributions =
Qtwidgets.QTablewidget(self.centralwidget)

self.first_contributions.setObjectName("first_contributions ")
self.first_contributions.setColumnCount(0)
self.first_contributions.setRowCount(0)
self.gridLayout.addwidget(self.first_contributions, 1,
0o, 1, D
self.next_sec =
Qtwidgets.QPushButton(self.centralwidget)
self.next_sec.setObjectName("next_sec")
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self.gridLayout.addwidget(self.next_sec, 2, 1, 1, 1)
second.setCentralwidget(self.centralwidget)

self.retranslateUi (second)
QtCore.QMetaObject.connectSlotsByName(second)

def retranslateui(self, second):
_translate = QtCore.QCoreApplication.translate
second.setwindowTitle(_translate("second", "OueHka
3(ppeKTUBHOCTU MHBECTULMOHHOIO npoekta"))
self.contributions.setText(_translate("second",
"NepBOHaYa/ibHble B3HOCHI"))
self.next_sec.setText(_translate("second", "fanee"))

class third_page(object):
def setupuUi(self, Mainwindow) :
Mainwindow.setObjectName("third™)
Mainwindow.resize(546, 339)
self.centralwidget = Qtwidgets.Qwidget(Mainwindow)
self.centralwidget.setObjectName("centralwidget")
self.gridLayout =
Qtwidgets.QGridLayout(self.centralwidget)
self.gridLayout.setObjectName("gridLayout")
self.performance_evaluation =
Qtwidgets.QLabel(self.centralwidget)

self.performance_evaluation.setObjectName("performance_evaluatio
n'"

self.gridLayout.addwidget(self.performance_evaluation,
0, 0, 1, 1)

self.expert_criteria =
Qtwidgets.QTablewidget(self.centralwidget)

self.expert_criteria.setObjectName("expert_criteria")

self.expert_criteria.setColumnCount(0)

self.expert_criteria.setRowCount(0)

self.gridLayout.addwidget(self.expert_criteria, 1, 0, 1,
1)

self.next_but =
Qtwidgets.QPushButton(self.centralwidget)

self.next_but.setObjectName("pushButton")
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self.gridLayout.addwidget(self.next_but, 2, 1, 1, 1)
Mainwindow.setCentralwidget(self.centralwidget)

self.retranslateui (Mainwindow)
QtCore.QMetaObject.connectSlotsByName (Mainwindow)

def retranslateuUi(self, Mainwindow):
_translate = QtCore.QCoreApplication.translate
Mainwindow.setwindowTitle(_translate("third", "OueHka
3(ppeKTUBHOCTU MHBECTULMOHHOIO npoekta"))
self.performance_evaluation.setText(_translate("third",
"JKkcnepTHble Kputepun'))
self.next_but.setText(_translate("third", "PaccuutaTtb"))

class forth(object):
def setupuUi(self, Mainwindow) :

Mainwindow.setObjectName("forth™)
Mainwindow.resize(518, 330)
self.centralwidget = Qtwidgets.Qwidget(Mainwindow)
self.centralwidget.setObjectName("centralwidget")
self.gridLayout =

Qtwidgets.QGridLayout(self.centralwidget)
self.gridLayout.setObjectName("gridLayout")
self.result = Qtwidgets.QLabel(self.centralwidget)
self.result.setobjectName("result™)
self.gridLayout.addwidget(self.result, 0, 0, 1, 1)
self.npv = Qtwidgets.QTablewidget(self.centralwidget)
self.npv.setObjectName("npv")
self.npv.setColumnCount(0)
self.npv.setRowCount (0)
self.gridLayout.addwidget(self.npv, 1, 0, 1, 1)
self.mean_npv = Qtwidgets.QLineEdit(self.centralwidget)
self.mean_npv.setObjectName("mean_npv")
self.gridLayout.addwidget(self.mean_npv, 2, 0, 1, 1)
self.conc = Qtwidgets.QLineEdit(self.centralwidget)
self.conc.setObjectName("conc")
self.gridLayout.addwidget(self.conc, 3, 0, 1, 1)
self.end_work =

Qtwidgets.QPushButton(self.centralwidget)
self.end_work.setObjectName("end_work™")
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self.gridLayout.addwidget(self.end_work, 4, 1, 1, 1)
Mainwindow.setCentralwidget(self.centralwidget))

self.retranslateui (Mainwindow)
QtCore.QMetaObject.connectSlotsByName (Mainwindow)

def retranslateuUi(self, Mainwindow):
_translate = QtCore.QCoreApplication.translate

Mainwindow.setwindowTitle(_translate("forth", "OueHka
3(ppeKTUBHOCTN WHBECTUUMOHHOro npoekTta"))

self.label.setText(_translate("forth", "Pe3synbTaThl
BblyMcneHmn"))

self.pushButton.setText(_translate("forth", "3akoHuuTb

paboty"))



