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from sklearn.linear_model import LinearRegression
import numpy as np

x=1[1,3,5,7,9,11, 13,15, 17, 19]
X = np.array(x).reshape(-1,1)
y =[21, 23,27, 29, 31, 35, 37, 39, 41, 43]

model = LinearRegression()
model.fit(x, y)
score = model.score(x, y)

y_10 = model.predict([[10]])
print('’x=10, y =','{0:.4f}".format(y_10[0]))

y_14 = model.predict([[14]])
print('x=14, y =', '{0:.4f}".format(y_14[0]))

print('Intercept =', '{0:.4f}".format(model.intercept_))
print('Coefficient =', '{0:.4f}".format(model.coef_[0]))
interc = '{0:.4f}' format(model.intercept_)

coef ='{0:.4f}'.format(model.coef_[0])

print(fPredict equation is: y = {interc} + ({coef})x")
print('R-Squared: ', '{0:.6f}'.format(score))

accurl = score * 100

accur2 = '{0:.4f}".format(accurl)

print(f Accuracy level is {accur2} %')

é’wwzmaﬁa;&amﬁuﬁaaéwﬁ
x: 1, 3,5 7,9, 11, 13, 15, 17, 19
y: 21, 23, 27, 29, 31, 35, 37, 39, 41, 43
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x=10, y = 32.6000

x=14,y = 37.5939

Intercept = 20.1152

Coefficient = 1.2485

Predict equation is: y = 20.1152 + (1.2485) x
R-Squared: 0.992237

Accuracy level is 99.2237 %

11
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Fegeil 2.2 MAINITIAT BN TRANBUBRAUNTA

import numpy as np
from sklearn.linear_model import LinearRegression

d=1[1[50, 33, 30, 2051, [55, 35, 45, 220],
[64, 40, 45, 230], [64, 45, 50, 235],
[66, 46, 55, 240], [67, 47, 55, 245],
[68, 48, 61, 250], [67, 48, 60, 255]]

d =np.array(d)

x =d[:, 0:3]

y =d[:, 3]

model = LinearRegression()
model fit(x, y)
r_square = model.score(x, y)

print( )

ic = '{:.4f}".format(model.intercept_)
print('Intercept is: ',ic)

coef = model.coef_

coef( = '{:.4f}'.format(model.coef_[0])

coefl ="'{:.4f}' .format(model.coef_[1])

coef2 ="'{:.4f}' .format(model.coef_[2])
print('Coefficient is: ',coef)

print('Enter your values are want to predict !")
x1 = float(input('Enter value x1: "))

x2 = float(input('Enter value x2: "))

x3 = float(input('Enter value x3: "))

x_predict = [[x1, x2, x3]]

y_predict = model.predict(x_predict)

result = "{:.4f}".format(y_predict[0])
print(fPredict equation is: y = {ic} + ({coef0})x1 + ({coefl })x2 + ({coef2 })x3")
print('R-square is: ', '{:.4f}'".format( r_square))
print('Predict value is: ',result)
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anvazvastoyanliluiiognel

x1 X2 x3 y

50 33 30 205
55 35 a5 220
64 a0 a5 230
64 a5 50 235
66 a6 55 240
67 ar 55 245
68 a8 61 250
67 a8 60 255

HadnSn1sTAAmsaeeeT 2.2

Intercept is: 130.8020

Coefficient is: [0.36426077 0.84444382 0.90346615]

Enter your values are want to predict !

Enter value x1: 1

Enter value x2: 1

Enter value x3: 0

Predict equation is: y = 130.8020 + (0.3643) x1 + (0.8444) x2 + (0.9035) x3
R-square is: 0.9747

Predict value is: 132.0107
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N11331ATEN1TAnRENNLUS nTON15TIATIEYIN1S0AN0Y
wgaMABTILUIAA (Multivariate regression) Aewmafiamaaindly
AATIERANNFUNUS T NI IMUTDdTEMans2 (Independent
variables) fufauUsauu1nn3 i 983 (Multiple dependent
variables) 3001908116418 9 11 1un1sviuenadns wanedn
W50 %30 Simple regression 14U FLUTdasy 1 A7 Lazdns
A1 1 6 @ Multiple regression 191U fiauUsdaszuanasi wag 6
wUsA1u 1 62 vuedl Multivariate regression 14U shuusdasenans
1 uay fuusay “vaneda” Ingldidledoinis Inszivansnadng
niouuy
sUsuUmAdiamanin1snsEinisanaeenaamaneiulsaulaun
Y=XB+E
o
Y fio wvisnguasfiulsnia
X fi9 luvsnguesinUsdasy
B fie wnisnduesrduusyans

E fie AAdnuAanawmaeu (Error)
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import pandas as pd

import numpy as np

from sklearn.model_selection import train_test_split
from sklearn.linear_model import LinearRegression
from sklearn.metrics import r2_score

import os

# 1. Smuasolild

file_name = '/content/regression_4input_2output.csv'

# 2. Tnaadeyasinid CSV
print("idwmdoyanaziaseunsingenTusa...")
df = pd.read_csv(file_name)

# 3. uenaedind Input (X) uaz Output (y)
X =df[['vl', 'v2', 'v3', 'v4']]
y = dff['outputl’, 'output2']]

# 4. wisdoyasenduyaiinae (Train 80%) uasyanadouitomarmuiug (Test 20%)

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)
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# 5. aauagidnaouTuaa Linear Regression

model = LinearRegression()
model.fit(X_train, y_train)

# 6. dsziiunmumiudweluan (199eya Test Set)

# Tavez14m1 R-squared (azunugegadio 1.0 wie 100%)
y_pred_test = model.predict(X_test)

r2_outl =r2_score(y_test['outputl'], y_pred_test[:, 0])
r2_out2 = r2_score(y_test['output2'], y_pred_test[:, 1])

print("\n--- wansisziiiunnumingvesluaa (R-squared Score) ---")
print(f"aumivdédmsy Output 1: {r2_outl:.4f} (Fadu {(12_out1*100):.2f}%)")
print(f"amumiudrédmsn Output 2: {r2_out2:.4f} (Fadu {(12_out2*100):.2f}%)")

# 7. fmuadeyalvi swau 1 yadternnora (s1, 52, 83, s4)

# *quaunsanlasumdiavasaiiiiumdoyars wesna Idae

print()

print('Pleased enter integer number from O to 15, Not exceed 15 ')
varl = float(input('Enter value varl: "))

var2 = float(input('Enter value var2: "))

var3 = float(input('Enter value var3: "))

vard = float(input('Enter value var4: "))

sl =varl
s2 = var2
s3 = var3
s4 = vard

# % DataFrame dwsudoyaiidoamsiinng (FosliFenodininsaiuaouiinTuna)
new_data = pd.DataFrame({

'vl': [s1],

'v2': [s2],

'v3'" [s3],

'v4'": [s4]
)
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# 8. siunoranazuanam

prediction = model.predict(new_data)
predicted_outputl = prediction[0][0]
predicted_output2 = prediction[0][1]

print("\n--- namsinnedoyalmi ---")

print(f"foyaiidowtr (Input) -> vi={s1}, v2={s2}, v3={s3}, vd4={s4}")
print(f"wams¥wne Output 1 -> {predicted_outputl:.4f}")
print(f"wamssinne Output 2 -> {predicted_output2:.4f}")

dnwauzvestoyaiiliiuiiogne 2.4 Iid regression dinput_2output.csv
v1yv2,v3yvaoutputl,output2
0,0,0,0,0,0

1,1,1,1,6,8

1,1,1,3,7,9

1,1,1,5,10,12

1,1,1,7,12,14

1,1,1,9,14,16

1,1,1,11,16,18

1,1,1,13,18,20

1,1,1,15,20,22

1,1,3,3,10,12

1,1,5,5,14,16

1,1,7,7,18,20

1,1,9,9,22,24

1,1,11,11,26,28



1,1,13,13,30,32
1,1,15,15,34,36
1,3,3,3,12,14
1,5,5,5,18,20
1,7,7,7,24,26
1,9,9,9,30,32
1,11,11,11,36,38
1,13,13,13,42,44
1,15,15,15,48,50
3,3,3,3,14,16
3,3,3,1,12,14
3,3,3,5,16,18
3,3,3,7,18,20
3,3,3,9,20,22
3,3,3,11,22,24
3,3,3,13,24,26
3,3,3,15,26,28
3,3,1,1,10,12
3,3,5,5,18,20
3,3,7,7,22,24
3,3,11,11,30,32
3,3,13,13,34,36
3,3,15,15,38,40
3,1,1,1,8,10
3,5,5,5,20,22
3,7,7,7,26,28
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3,9,9,9,32,34
3,11,11,11,38,40
3,13,13,13,44,46
3,15,15,15,50,52
5,5,5,5,22,24
5,5,5,1,18,20
5,5,5,3,20,22
5,5,5,7,24,26
5,5,5,9,26,28
5,5,5,11,28,30
5,5,5,13,30,32
5,5,5,15,32,34
5,5,1,1,14,16
5,5,3,3,18,20
5,5,7,7,26,28
5,5,9,9,30,32
5,5,11,11,34,36
5,5,13,13,38,40
5,5,15,15,42,44
5,1,1,1,10,12
5,3,3,3,16,18
5,7,7,7,28,30
5,9,9,9,34,36
5,11,11,11,40,42
5,13,13,13,46,48
5,15,15,15,52,54



7,7,7,7,30,32
7,7,7,1,24,26
7,7,7,3,26,28
7,7,7,5,28,30
7,7,7,9,32,34
7,7,7,11,34,36
7,7,7,13,36,38
7,7,7,15,38,40
7,7,1,1,18,20
7,7,3,3,22,24
7,7,5,5,26,28
7,7,9,9,34,36
7,7,11,11,38,40
7,7,13,13,42,44
7,7,15,15,46,48
7,1,1,1,12,14
7,3,3,3,18,20
7,5,5,5,24,26
7,9,9,9,36,38
7,11,11,11,42,44
7,13,13,13,48,50
7,15,15,15,54,56
9,9,9,9,38,40
9,9,9,1,30,32
9,9,9,3,32,34
9,9,9,5,34,36
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9,9,9,7,36,38
9,9,9,11,40,42
9,9,9,13,42,44
9,9,9,15,44,46
9,9,1,1,22,24
9,9,3,3,26,28
9,9,5,5,30,32
9,9,7,7,34,36
9,9,11,11,42,44
9,9,13,13,46,48
9,9,15,15,50,52
9,1,1,1,14,16
9,3,3,3,20,22
9,5,5,5,26,28
9,7,71,71,32,34
9,11,11,11,44 46
9,13,13,13,50,52
9,15,15,15,56,58
11,11,11,11,46,48
11,11,11,1,36,38
11,11,11,3,38,40
11,11,11,5,40,42
11,11,11,7,42,44
11,11,11,9,44,46
11,11,11,13,48,50
11,11,11,15,50,52
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11,11,1,1,26,28
11,11,3,3,30,32
11,11,5,5,34,36
11,11,7,7,38,40
11,11,9,9,42,44
11,11,13,13,50,52
11,11,15,15,54,56
13,13,13,13,54,56
13,13,13,1,42,44
13,13,13,3,44,46
13,13,13,5,46,48
13,13,13,7,48,50
13,13,13,9,50,52
13,13,13,11,52,54
13,13,13,15,56,58
13,13,1,1,30,32
13,13,3,3,34,36
13,13,5,5,38,40
13,13,7,7,42,44
13,13,9,9,46,48
13,13,11,11,50,52
13,13,15,15,58,60
13,1,1,1,18,20
13,3,3,3,24,26
13,5,5,5,30,32
13,7,7,7,36,38



13,9,9,9,42,44
13,11,11,11,48,50
13,15,15,15,60,62
15,15,15,15,62,64
15,15,15,1,48,50
15,15,15,3,50,52
15,15,15,5,52,54
15,15,15,7,54,56
15,15,15,9,56,58
15,15,15,11,58,60
15,15,15,13,60,62
15,15,1,1,34,36
15,15,3,3,38,40
15,15,5,5,42,44
15,15,7,7,46,48
15,15,9,9,50,52
15,15,11,11,54,56
15,15,13,13,58,60
15,1,1,1,20,22
15,3,3,3,26,28
15,7,7,7,38,40
15,9,9,9,44,46
15,11,11,11,50,52
15,13,13,13,56,58



24

HadnSnsThEsnuiegnad 2.3
Massudeyauaziwseunsiinasulagg...

— wansUszidiuAuiugvesluma (R-squared Score) ---
ANNMIUEEmMSU Output 1: 1.0000 (@Aatdu 100.00%)
ANNUIUEEMSU Output 2: 0.9999 (Aadlu 99.99%)
Pleased enter integer number from 0 to 15, Not exceed 15
Enter value varl: 5

Enter value var2: 5

Enter value var3: 5

Enter value var4: 5

— Hamsvihuedeyalval -

doyaitoudn (Input) -> v1=5.0, v2=5.0, v3=5.0, v4=5.0
Nan13viune Output 1 -> 21.9249

nan13viune Output 2 -> 23.8715
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import pandas as pd

import numpy as np

from sklearn.model_selection import train_test_split

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error, 12_score
import os

def run_regression_analysis(csv_file, new_sample):
# 1. Tnanvoya

df = pd.read_csv(csv_file)

# 2. uon Features (X) waz Targets (y)
X =dff['vl', 'v2','v3', 'v4']]
y = df['outputl’, 'output2’, 'output3']]

# 3. wifeyadmsy Training uas Testing
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_state=42)

# 4. ahauaziinTuea Multivariate Linear Regression

model = LinearRegression()
model fit(X_train, y_train)

#5. sinneann Test set wiemanumiud

y_pred = model.predict(X_test)
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# 6. swamanuiug (Metrics)
print("=== swaumanuwiué (Accuracy Metrics) ===")
outputs = ['outputl’, 'output2’, 'output3']
for i, col_name in enumerate(outputs):
12 =12_score(y_test.iloc[:, i], y_pred][:, i])
mse = mean_squared_error(y_test.iloc[:, i], y_pred[:, i])
print(f"[{col_name}]")
print(f" - R-squared (nymmindr): {r2:.4f}")
print(f" - Mean Squared Error: {mse:.4f}")
print("-" * 45)

# 7. vinnemdmivdeyagalnmi (s, s2, s3, s4)

sample_df = pd.DataFrame([new_sample], columns=['v1', 'v2', 'v3', 'v4'])
prediction = model.predict(sample_df)

n

print("\n=== wamsvimnedmivdeyadodrlmi ===
print(f"Input: vl={new_sample[0]}, v2={new_sample[1]},
v3={new_sample[2]}, v4={new_sample[3]}")
print(f"vinne Output 1: {prediction[0][0]:.4f}")
print(f"vinne Output 2: {prediction[0][1]:.4f}")
print(f"vinne Output 3: {prediction[0][2]:.4f}")
if _name__ =="_main_ ":
filename = '/content/regression_4input_3output.csv'

# fmuarwedis s, 82, 83, s4 fdesnsinne
# dod: s1=5, s2=5, s3=5, s4=5
s_values =[5, 5, 5, 5]

run_regression_analysis(filename, s_values)




Anwauzvestoyanliiuiietne 2.5 Tld regression_dinput_3output.csv

v1,v2,v3vaoutputl,output2,output3
0,0,0,0,0,0,0
1,1,1,1,6,8,10
1,1,1,3,7,9,11
1,1,1,5,10,12,14
1,1,1,7,12,14,16
1,1,1,9,14,16,18
1,1,1,11,16,18,20
1,1,1,13,18,20,22
1,1,1,15,20,22,24
1,1,3,3,10,12,14
1,1,5,5,14,16,18
1,1,7,7,18,20,22
1,1,9,9,22,24,26
1,1,11,11,26,28,30
1,1,13,13,30,32,34
1,1,15,15,34,36,38
1,3,3,3,12,14,16
1,5,5,5,18,20,22
1,7,7,7,24,26,28
1,9,9,9,30,32,34
1,11,11,11,36,38,40
1,13,13,13,42,44,46
1,15,15,15,48,50,52
3,3,3,3,14,16,18
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3,3,3,1,12,14,16
3,3,3,5,16,18,20
3,3,3,7,18,20,22
3,3,3,9,20,22,24
3,3,3,11,22,24,26
3,3,3,13,24,26,28
3,3,3,15,26,28,30
3,3,1,1,10,12,14
3,3,5,5,18,20,22
3,3,7,7,22,24,26
3,3,11,11,30,32,34
3,3,13,13,34,36,38
3,3,15,15,38,40,42
3,1,1,1,8,10,12
3,5,5,5,20,22,24
3,7,1,7,26,28,30
3,9,9,9,32,34,36
3,11,11,11,38,40,42
3,13,13,13,44,46,48
3,15,15,15,50,52,54
5,5,5,5,22,24,26
5,5,5,1,18,20,22
5,5,5,3,20,22,24
5,5,5,7,24,26,28
5,5,5,9,26,28,30
5,5,5,11,28,30,32

28



5,5,5,13,30,32,34
5,5,5,15,32,34,36
5,5,1,1,14,16,18
5,5,3,3,18,20,22
5,5,7,7,26,28,30
5,5,9,9,30,32,34
5,5,11,11,34,36,38
5,5,13,13,38,40,42
5,5,15,15,42,44,46
5,1,1,1,10,12,14
5,3,3,3,16,18,20
5,7,7,7,28,30,32
5,9,9,9,34,36,38
5,11,11,11,40,42,44
5,13,13,13,46,48,50
5,15,15,15,52,54,56
7,7,7,7,30,32,34
7,7,7,1,24,26,28
7,7,1,3,26,28,30
7,7,7,5,28,30,32
7,7,7,9,32,34,36
7,7,7,11,34,36,38
7,7,7,13,36,38,40
7,7,7,15,38,40,42
7,7,1,1,18,20,22
7,1,3,3,22,24,26

29



7,7,5,5,26,28,30
7,7,9,9,34,36,38
7,7,11,11,38,40,42
7,7,13,13,42,44,46
7,7,15,15,46,48,50
7,1,1,1,12,14,16
7,3,3,3,18,20,22
7,5,5,5,24,26,28
7,9,9,9,36,38,40
7,11,11,11,42,44,46
7,13,13,13,48,50,52
7,15,15,15,54,56,58
9,9,9,9,38,40,42
9,9,9,1,30,32,34
9,9,9,3,32,34,36
9,9,9,5,34,36,38
9,9,9,7,36,38,40
9,9,9,11,40,42,44
9,9,9,13,42,44,46
9,9,9,15,44,46,48
9,9,1,1,22,24,26
9,9,3,3,26,28,30
9,9,5,5,30,32,34
9,9,7,7,34,36,38
9,9,11,11,42,44,46
9,9,13,13,46,48,50

30
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9,9,15,15,50,52,54
9,1,1,1,14,16,18
9,3,3,3,20,22,24
9,5,5,5,26,28,30
9,7,71,7,32,34,36
9,11,11,11,44,46,48
9,13,13,13,50,52,54
9,15,15,15,56,58,60
11,11,11,11,46,48,50
11,11,11,1,36,38,40
11,11,11,3,38,40,42
11,11,11,5,40,42,44
11,11,11,7,42,44,46
11,11,11,9,44,46,48
11,11,11,13,48,50,52
11,11,11,15,50,52,54
11,11,1,1,26,28,30
11,11,3,3,30,32,34
11,11,5,5,34,36,38
11,11,7,7,38,40,42
11,11,9,9,42,44,46
11,11,13,13,50,52,54
11,11,15,15,54,56,58
13,13,13,13,54,56,58
13,13,13,1,42,44,46
13,13,13,3,44,46,48



13,13,13,5,46,48,50
13,13,13,7,48,50,52
13,13,13,9,50,52,54
13,13,13,11,52,54,56
13,13,13,15,56,58,60
13,13,1,1,30,32,34
13,13,3,3,34,36,38
13,13,5,5,38,40,42
13,13,7,7,42,44,46
13,13,9,9,46,48,50
13,13,11,11,50,52,54
13,13,15,15,58,60,62
13,1,1,1,18,20,22
13,3,3,3,24,26,28
13,5,5,5,30,32,34
13,7,7,7,36,38,40
13,9,9,9,42,44,46
13,11,11,11,48,50,52
13,15,15,15,60,62,64
15,15,15,15,62,64,66
15,15,15,1,48,50,52
15,15,15,3,50,52,54
15,15,15,5,52,54,56
15,15,15,7,54,56,58
15,15,15,9,56,58,60
15,15,15,11,58,60,62
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15,15,15,13,60,62,64
15,15,1,1,34,36,38
15,15,3,3,38,40,42
15,15,5,5,42,44,46
15,15,7,7,46,48,50
15,15,9,9,50,52,54
15,15,11,11,54,56,58
15,15,13,13,58,60,62
15,1,1,1,20,22,24
15,3,3,3,26,28,30
15,7,7,7,38,40,42
15,9,9,9,44,46,48
15,11,11,11,50,52,54
15,13,13,13,56,58,60



HadndnIsThdndaeeed 2.4
=== FIU9UAIANULIUEGT (Accuracy Metrics) ===
[outputl]
- R-squared (A36kaiuen): 1.0000
- Mean Squared Error: 0.0043
[output2]
- R-squared (A36kaiuen): 0.9999
- Mean Squared Error: 0.0129
[output3]
- R-squared (A3kaiuen): 0.9998

- Mean Squared Error: 0.0260

=== nansyhwedmivteyadiegndlml ===
Input: v1=5, v2=5, v3=5, v4=5

yiMue Output 1: 21.9249

iUy Output 2: 23.8715

yiMune Output 3: 25.8181

34
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unil 3. maFeuduuuiifaou fedanadtu
Ridge regression

PaNIvUNITIATILNNT0ANDBLUUSY (Ridge Regression) Ao
Sanestufidunsvensannslnssinisanoesdadunuulng Tay
W1ty unaslne (Penalty) I dvauinvesn dudszdns
(Coefficients) Ingluufn Regularization iemuauAIdUToL
gadluaa nensidiy Penalty Whluluaunis vilsnadwsaladu (1)
Tutpadiaulaiios (2) annsiia Overfitting wag (3) @unsavinuneg

¥

Hoyalnalldfty

dnsunannisaglann (1) nasuAtlynn Overfitting d115U
nsdindlunaiinisSeuideya niolnasumnniiuly axililuea
Muetayaludlalid n153iAsrinisannssuuuia agvinlien
Fudszansfeluilngauiuly vililuna Generalize 16aTu wie
ymsosuensaialdldATy munedsnuanunsaveslumalunis i
AeiiSeuiandeyailn (Training data) Tuliviunedeyalmifilsiwediu
1nauldegnaudiug #Se Generalize LHuaruaiusalun1sviiune
Foyaluaildd (2) n3danns Multicollinearity Aol faudsdased
AMUAUTUSIUEY N1TIATIERNITONREMUUTY Avinl i lAlumsng
#U150NAUNN Invert Lg wagan Variance wasluina (3) Bias-Variance
Tradeoff f® N15AINISIR Y Bias Wisudntas wiazvinlian
AN Variance asegnann vilduasiumanuiananiiiaty
Funounsvinau Idun (1) msieiendoua (2) v Feature

scaling (3) n1s1donA1 Lambda laedn Lambda dadu 0 9y
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nanellu MIrsgvinisanneBadu @i Lambda daunn 9 @1
Fuusyansazivundnas Tneisidenldun (3.1) Cross-validation
wax(3.2) Grid search (4) ¥m1seamAduUsEans (5) vnisasa
Tuwaa

dmdumsvihuneawadng azviudloldlunauds Insazlddoya
191l %39 Xoe, LLazqméﬂ’agaﬂ“Uﬂ'ﬂfmﬂ'ﬂ n39 Weight: w lag
Yoew = Ynew * W 3887080 WA y = 3 + 0.6x, + 1.4x, lnsindeya
Tl GAndux, = 6 uaz x, = 5 9leny = 3 + 0.6(6) + 1.4(5) = 13.6

AMSUAANYBI N1TIATIBNNITONNBELULTY baln (1) ¥
an Overfitting (2) ¥1euiiile fauusdaszdsruauuin (3) ¥ae

uiitlym Multicollinearity (5) vhlilunaiadiosiu
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import pandas as pd

from sklearn.model_selection import train_test_split

from sklearn.linear_model import Ridge

from sklearn.metrics import mean_squared_error, r2_score

def main():
# 1. Tnaadoyasnlld CSV
try:
# ew'lvid re_3inp_data.csv (feseglulvlamefidentuiuaniyd)

df = pd.read_csv('/content/re_3inp_data.csv')
except FileNotFoundError:
print("defianaia: hinuvd 're_3inp_data.csv' Tusansanasulinileilidiiegesa")

return

# asnaeuinedninudiuniola

required_columns = ['v1', 'v2', 'v3', 'output']

if not all(col in df.columns for col in required_columns):
print(f"feiiawaia: s CSV desiinedini {required_columns}")
return

# 2. uendoya Input (X) uaz Output (y)
X =df.locl:, 0:3]
y =df.iloc[:, 3]

# 3. misfoyailu Train Set (80%) uaz Test Set (20%) dmsuianiumind
X_train, X_test, y_train, y_test = train_test_split (X, y, test_size=0.2,
random_state=42)
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# 4. adauaginaou (Train) Tuaa Ridge Regression

# dmua alpha = 1.0 @umidudu (awmsolfuudadions Overfitting 19)
model = Ridge(alpha=4)

model.fit(X_train, y_train)

# 5. dsziliuanuuindwesluea (Evaluation)
y_pred = model.predict(X_test)

mse = mean_squared_error(y_test, y_pred)
12 = r2_score(y_test, y_pred)

print("="*40)

print(" swauarmiudweslmaa (Model Evaluation)")

print("="*40)

print(f"Mean Squared Error (MSE): {mse:.4f} (3sfoutd)")

print(f"R-squared (R2 Score):  {r2:.4f} (eFvwarmmislsmls {r2*100:.2f} %,
Balnd 1 Bausiudn)")

print("="*40)

print()

# 6. innedeyadiedia 1 ya ldun s1, s2, s3

# fmuamdeyadaede (Ruannsandlum s1, s2, s3 asilld)

print('Pleased enter integer number from O to 15, Not exceed 15 ')
varl = float(input('Enter value varl: "))

var2 = float(input('Enter value var2: "))

var3 = float(input('Enter value var3: "))

sl =varl
s2 = var2
s3 = var3

# ahaflu DataFrame rite1dish 1 uTuaa (Jeafusudeunn sklearn)
sample_data = pd.DataFrame([[s1, s2, s3]], columns=['v1’, 'v2', 'v3'])
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# imsinnonadnt

predicted_output = model.predict(sample_data)[0]

print("="*40)
print(" wansvinedeyadiedis (Prediction)")
print("="*40)
print(f"deyarini (Inputs):")
print(f" v1 (s1) = {s1}")
print(f" v2 (s2) = {s2}")
print(f" v3 (s3) = {s3}")
print("-" * 40)
print(f"wadwifinneld (Predicted Output): {predicted_output:.4f}")
print("="*40)
if _name__=="__main__":
main()

dnuaizvestoyaiiliiuiiogne 3.1 Ind re_3inp data.csv
v1,v2,v3,output
0,0,0,0

1,1,1,4

1,2,3,7

1,3,4,9

1,5,6,13

2,1,1,5

2,4,6,13

2,137

3,4,3,11



3,4,5,13
3,1,3,8

41,1,7

4,2,411
4,2,6,13
51,29

533,12
5,2,4,12
55,4,13
6,4,1,12
6,4,3,14
6,3,5,15
6,4,6,17
6,5,7,19
6,7,8,22
7,1,1,9

7,3,4,15
7,5,5,18
7,6,7,21
8,5,1,15
8,7,3,19
8,4,3,16
8,8,3,20
8,3,6,18
9,1,2,13
9,3,4,17

40



9,5,5,20
9,6,3,19
9,7,5,22
9,8,3,21
9,10,2,22
10,1,3,15
10,3,5,19
10,5,7,23
10,6,9,26
10,9,10,30
11,1,3,16
11,2,4,18
11,4,6,22
11,7,8,27
11,9,5,26
11,10,6,28
11,10,9,31
11,12,13,37
12,14,3,30
12,5,3,21
12,8,6,27
12,19,7,39
12,4,10,27
12,10,5,28
12,11,7,31
13,1,4,19
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13,3,6,23
13,5,7,26
13,7,9,30
13,9,11,34
13,11,13,38
14,1,2,18
14,3,4,22
14,5,6,26
14,7,8,30
14,9,10,34
14,12,13,40
15,1,2,19
15,3,4,23
15,5,6,27
15,7,8,31
15,9,9,34
15,11,12,39
15,13,14,42
15,15,15,46

a2



NAANSNNSYNANAIUAIDEN9N 3.1

Mean Squared Error (MSE): 0.0586 (Batlordad)

R-squared (R2 Score): 0.9990 (a3unenauUsusauls 99.90%, elnd 1 Bausiugh)

Pleased enter integer number from 0 to 15, Not exceed 15
Enter value varl: 2
Enter value var2: 4

Enter value var3: 6

Foyaridn (Inputs):
vl(s1) =20
v2(s2) = 4.0
V3 (s3) = 6.0
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o a L 4 ¥V ¥ (% aQcf
unn 4. NILYUZULUUNREDU MILDANDITN

Logistic regression

13 =

UNI5ILATILIINITOANBEWUUABAAAN (Logistic

=10}

9ano3
regression) Ao 8ane3sudl a1 UNIITIMUNUTZLAN WD
Classification fiudgymiifinadnsidunuulineiionsu lovdelly I
n3oldle 0 w3e1 Wun1svihueauiraziiuveslssianvsenand
viaidulunaild 1dunse saudu faddu Sigmoid wWevhuiea
vhanidu lngazulamadnsliiiaogszning 0 fu 1 wdlde Tadu
\Wasuw3e Threshold Tunsdnduuszianuienana AiSeusiiiean
ANUAANAIARIY Gradient Descent ©ANAISUDINITILATIERNT
annesuuvaeiafn Wun1siuwiAnes nsiasginisannaeids
Eunuulimngiumssuuntssiavlaenislilsidufivmefigonn
Herdu Sigmoid wse Weanduasiafn

ASYINUIBINITIATIERNITORNDELUUABIARN lawn (1) SU
Toyald laun Teyadiuusdase (2) AMuinAmasudadu Inglden
Ymiin (Weights) maufiu fauUsdaszudazss waitunsuiu (3) v
mswdasafumanutiandu Tneld flasdu Siemoid eusualy
ogflurag 0 fa 1 (@) insadulanadng Tnesedn Tnduidoumu
0.4 oy 81dA1u1nn71 0.4 Tiviunedndudseinn 1 dudrilandes
A7 0.4 Tivihunedndudseinn 0

nsiBguinsensinasuvedlueg linisSeuimenisusuan
dmidnlimnzaniian drensevaunisidun (1) dedduandens

(Loss function) lagla Cross entropy Fsininluinavinunsidanain
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WnuAlMLIINA93e Tnediaidslosuansdslunad i d1andenn
wansislanadaug (2) Usurtmidn #1ensleis Gradient Descent Tog
fae o USurhminli Loss anas fensyhenans 9 seu
ASYNUNEHAGNS LﬁﬂmmagﬂﬂﬂaauLLﬁa szshiuneuldun (1)
innsladeyadlulvl (2) Auimen z (3) 1iaddu Sigmoid e
anud1azidu waz (@) Mnsieudisudu Adasuldeu wie
Threshold Lﬁﬂﬁléfﬁmauqmﬁw
A5 UUTELANVDINITIATIERNITON0DULUUADIARAN AL
(1) MsisIziinsanaesuuasdafn wuuluun3 (Binary Logistic
Regression) fivuneldaasUszuanldun 1%3e 0 (2) nsiasgainis
anneyuuvandafn wuuladlutdea (Multinomial Logistic
Regression) Fviwgldunnninaesuseian wag (3) N13IATIeRnIs
anneELUUADIadn LuueeAuea (Ordinal Logistic Regression)

PvueUseLnnkuuilianfu 1wy Yee viseUIunane wsaunn
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from sklearn.linear_model import LogisticRegression

model = LogisticRegression()

x=[[2,3,2],[3,3, 1], [1, 2, 2], [3, 4, 3], [5,4, 4], [8, 8, 8], [8,9,9], [7, 7, 8],
[6,7,7],[10,9, 8]]

y = ['Honda', 'Honda', 'Honda', 'Honda', 'Honda', 'Toyota', 'Toyota', "Toyota',
"Toyota', "Toyota']

model.fit(x, y)

print('Enter your values are want to predict !')
print('Values are 1, 10, or integer between 1 and 10")
x1 = float(input('Enter value x1: "))

x2 = float(input('Enter value x2: "))

x3 = float(input('Enter value x3: "))

x_predict = [[x1, x2, x3]]

y_predict = model.predict(x_predict)

print('Predict group is:',y_predict[0])
print()
print()




HadNSISIAIdanusiegad 4.1

Enter your values are want to predict !
Values are 1, 10, or integer between 1 and 10
Enter value x1: 1

Enter value x2: 2

Enter value x3: 3

Predict group is: Honda

ar
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unn 5. NILYUZULUUNREDU MIYDANDITN

K-nearest neighbors
dmiudaneisy ioutulndiAafiqa K #2 (K-Nearest
Neighbors) hamilagendouuaniii deyaiioglndiu sinazildnumy
findnendsiu Taoiledifeyatinantn dane3su azvinnsléun (1)
swovvinsszmrindeyalwilifudeyaiameluysiln v3e Training data
Mntuazdon weuthuilndfian S1umu K 90 udlideyavesdiou
Srumantu dmsunisvuneamadng lasen K uiie Srunuiteutiu

15198500 Begau K = 3 agldanlnaiian 91uiu 3 90 du

=p.

1 K = 5 agldyanlndiian 91uau 5 9 e a1 K = 7 agldanilng

De

fian 311 7 90 Neldmsunisinseeeying (Distance Metrics) agld

351eun (1) Euclidean distance (Szogui1adunss) 9u1baann

d=(x1—x)%+ (¥, — ¥2)* (2) Manhattan distance wag (3)
Minkowski distance 191} 815vgvsunnasiinnuiioutos uavén
szozintorazinnuniounin wieseRuanumiouaziUasuulas
muszezing slunisiedulamnadnsuiaduasnsalaud (1) nsdl
s munUszian 981438 mmdesdneann wu nsdidieudud 5
90 o 3 gaidunsiiu was 2 ﬁ;mﬂumﬁq gyiungIndu nsiau
viazTouifisuanumilouvesiumistoyaiiasviruneiudums
foyaflogseu q eglndiudeyalaunniign szfoiniumisivinng
NaLﬂ‘u‘UixLm/lLﬁﬂ?ﬁUﬁ?LLﬂﬁﬁﬂﬁ@ﬂIﬂﬁyﬁQ(ﬁﬁfu (2) nSANITYIUILAN
FiaunadnsigBnsngsinsonnes arlinmsmeiadeves K 90

wu Jeyadunusiraufesiiaglndfign 3 90 lawn 3, 6,9 aleien
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f98199 5.1 AEINITIHATIEMNBILUNUTLANAIETD

dieuthulndlAesian k 73 (K-Nearest Neighbors)

import pandas as pd

from sklearn.neighbors import KNeighborsClassifier
import warnings

warnings.filterwarnings('ignore')

df = pd.read_csv('/content/object_size2.csv')
x = df.loc[: ,[0, 1]]
y = df[['object_size']]

k=5
model = KNeighborsClassifier(n_neighbors=k)
model.fit(x,y)

x_pred = [[10, 9]]
y_pred = model.predict(x_pred)

h = x_pred[0][0]
w = x_pred[0][1]
p = y_pred[0]

print(K =", k)

print(fHeight: {h}, Width: {w}")

print('Predict Object size is: ',p)

print('Accuracy: ', '{:.4f}' format(model.score(x,y)))
print()
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dnuaizvedeyalifiudogns 5.1 1nd object size2.csv
X_para,y_para ,object size
55,5
30,20,L
30,30,L
78,5
8,9,5
12,13,M
14,15M
22,241
10,10,S
20,20,M
18,17,M
6,6,S
99,5
1,1,S
2,2,S
15,15M
19,18,M
16,16,M
1L1LM
11,13,M
3,35
7,7,5



25,25L
27,27,L
29,29,L
21,21L
23,23,M
13,13,M
19,19.M

HadNEN1sY A Inusegned 5.1
K=5

Height: 10, Width: 9

Predict Object size is: S
Accuracy: 0.9310
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wieuthulndlAesian k 73 (K-Nearest Neighbors)

52

import pandas as pd

from sklearn.neighbors import KNeighborsClassifier
import warnings

warnings.filterwarnings('ignore')

df = pd.read_csv('/content/object_sizel.csv')

x = df.loc[: ,[0, 1, 2]]
y = df[['object_size']]

k=5
model = KNeighborsClassifier(n_neighbors=k)
model.fit(x,y)

x_predict = [[12, 13, 11]]
y_predict = model.predict(x_predict)

h = x_predict[0][0]
w = x_predict[0][1]
d =x_predict[0][2]
p =y_predict[0]

print(K =', k)

print(fHeight: {h}, Width: {w}, Depth: {d}")
print('Predict Object Size is:', p)

print('Accuracy: ', '{:.4f}".format(model.score(x,y)))
print()

print()




dnuazveadeyalifiudogns 5.2 1nd object sizel.csv
height ob,width_ob ,depth _ob,object size
5,5,5,Small
30,20,25,Large
30,30,30,Large
7,8,9,Small
8,9,10,Small
12,13,12,Medium
14,15,16,Medium
22,24,21 L arge
10,10,10,Small
20,20,20,Medium
18,17,17,Medium
6,6,6,Small
9,9,9,Small
1,1,1,Small
2,2,1,Small
15,15,14,Medium
19,18,18,Medium
16,16,15,Medium
11,11,11,Medium
11,13,12,Medium
3,3,3,Small
7,7,7,Small



25,2525 L arge
27,27,25,Large
29,29,28 Large
21,2121 Large
23,23,23,Medium
13,13,13,Medium
19,19,19,Medium

HadNSNSIAIdInusaegnad 5.2
K=5

Height: 12, Width: 13, Depth: 11
Predict Object Size is: Medium
Accuracy: 0.9310

54



