Installation of Python
Step 1: Search for Python

Type "Python download® in the Google search bar and press Enter key. In the list of links shown, select
the

very link or click on the official website link: hMtps:/Swwwipython.org/downloads’
Step 2: Select Version to Install Python
Choose the correct link for your device from the options provided: either Windaows installer [84-hbit) or

Windows installer {32-bit] and proceed to download the executable file.
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Step 3: Downloading the Python Installer

Once yvou have downloaded the installer, open the .exe file, such as python-3.12. 3-amdéd.exe, by
doubleclicking it ta launch the Python installer, Choose the opfion to install the launcher for all users by
checking the corresponding checkbox, so that all users of the computer can access the Python launcher
application,
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Enable users to run Python from the command line by checking the "Add python.exe to PATH" checkbo,



After Clicking the "Install Mow™ Bubtton the setup will start installing Python on your Windows sysbem.
Step & Verlfy the Python Installation in Windows

After successful installation of Python, close the installation window, You can check if the installation of
Python was successtul by using either the command line or the Integrated Development Enviranment
[IDLE), which you may hawe installed. To access the command line, click on the Start menu and type
“cmd” in the search bar.

Then click on Command Prompt, type the command "python =" or “python -version®. You can see
installed version of Python on yvour system,

:\Users\Admin>py --version
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G fo Python Integrated Development Enwvironment (IDLEL In Windows search bar, type IDLE and vou
can see "IDLE (Python 2.12.3- bit)", Open IDLE on the IDLE screen itself you can see version. This gives

the conformation of successful installabon of python.

a} Imstall numpy package.

MumPy is an open-source Python library that facilitates efficient numerical operabions on large quantifes
of data. There are a few functions that exist in MumPy that we use on pandas DataFrames. The most
important part about MumPy is that pandas is built on top of it which means Mumpy s required for
operanng the Pandas,

It iz dehined as a Python package used for performing the various numerical computations and
processing of the multidimensicnal and single-dimensional array elements. The calculations using
Mumpy arrays are faster than the normal Python array, It is also capable of handling 2 vast amount of

data and convenient with Matrix multiplication and data reshaping. Steps to install Humpy is,
Step 1. Open command prompt, CMD.

Step 2: Type the command,

CAUsershAdmin> py =m pip install numpy

Cr



ChUsershAdmin=pip3 install numpy

Step 3: Upgrade the software by the command
ChlUsershAdmine py -m pip install - -upgrade pip
Cr

ChUsers\Admin= pip3 install - -upgrade pip

b) Install pandas package.

Pandas is a very popular library for working with data {its goal is to be the most powerful and flexible
opensource tool, and in our opinion, it has reached that goal). DataFrames are at the center of pandas. &
DataFrarme is strectured like a table or spreadshest, The rows and the columns both have indexes, and
you can perform operations on rows or columns separately, It can perform fve significant steps required
for processing and analysis of data irrespective of the origin of the data, e, load, manipulate, prepare,
mwxdel, and analvze.

Steps to install pandas is,

Step 1: Cpen command prompt, CME

Step 2: Type the command,

ChUsershAdmin® py -m pip install pandas

Or

CAlsershAdmin=pip3 install pandas

Step 3: Upgrade the software by the command
CAUsershAdmin= py -m pip ingtall - -upgrade pip
Or

ChUsers\Admin> pip3 install - -upgrade pip

Upan successful installation, the version installed can be verified using the below program.



File Edit Formmat Bun  Opbions Window Help

import ‘numpy

import pandas

print ("Numpy verzion: ")
print (numpy. wversion )
print ("Pandas version: ")
print {pandas. veraion |

Dutput:

Ty "Eelp“, "eopyright", "eor

=== RESTART: C:/Users/Admin/ A
Humpy versioni
L.24.1
Pandas veraion:
L b
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scikit-learn is a widely-uzed Python library that provides a comprehensive suite of tools and

functionalities for machine leaming tasks.

1. Versatility: Scikit-learn offers a wide range of tools a2nd funchionalities for varicus machine learning

tasks, Including but not lmited o

= Supervised Leamning: Classification, Regression, Almost all the popular supervised learning
algorithms, like Linear Regression, Support Vector Machine (SWM], Decision Tree etc., are the part of

seikit-learn

* Unsupervised Learning: Clustering, Dimensionality Reduction. It supports all the popular unsupervised
learning algorithms from clustering, factor analysis, PCA (Principal Component Analysis) to unsupervised

neural netwarks



s Podel Selection and Evaluation: Cross-validation, Hyperparameter Tuning
s Preprocessing: Data cleaning, Feature Engineering

2. Consistent Interface: It provides a consistent and user-friendly APl, making it easy to experiment with
different algorithms and techniques without needing to learn new syritax for each,

3. Integration with Other Libraries; scikit-learn seamlessly integrates with other Python libraries like
MumPy, pandas, and Matplotlib, allowing smooth data manipulation, preprocessing, and visualization

4. Ease of Learning: [ts well-documented and straightforward interface makes it suitable for both
beginners and experlenced machine learning practiffoners. it's often recommended for educational
purposes dise to its simplicity,

5. Performance and Scalability: While focusing on simplicity, scikit-learn alzo emphasizes performance.
It's optimized for efficiency and scalability, making it suitable for handling large datasets and complex
madels,

&, Community and Development: As an open-source project, scikit-learn benehits from a vibrant
community of developers and contributors, Regular updates, bug fises, and enhancements ensure it
stays relevant and up-to-date with the fatest advancements in machine learning.

7. Application in Industry and Academia: Scikit-learn’s robustress and ease of use have made it a po-to
choose in various domains, including finance, healthcare, natural language processing, and more, It's
widely used in research and production environments.

To access the command line, click on the Start menu and type “tmd” in the search bar. To install the
scikit-learn module type the below command:

Cutput: dir command can be used to find out all the methods supported by sklearn

aklearn
» print {dir {akleorn) )
[' SBEHLEARN SETE Vg T 1] e ' boiltins " pached ', " checsk build',
< A L L8 T ¢ T lnadess .'_, . |-.—.rr--_',. '_-|h">.d|'..-_ LY L3P |'-1II.“ i
P _ _waraton ', " eonfig', '_diatributor dnit', "kase’, 'clome'; 'confilg_
cantex ERCEption 'grternals yat config ‘*logger", 'legging®, "o3%,. 'z
andom"', "set config', '‘setop moduls', 'show versiona', "aya', "utila']

Example: linear_example. py

from sklearn linear_model import LinearRegression
# Sample dataset

¥_train = [[1], [2], [3], |4], [5]] # Features

y_train=[2, 4, & 8, 10] # Labels



# Initialize the linear regression model
model = LinearRegression()

# Train the model on the training data
madel ft(X_train, y_train}

# Predict using the trained model

¥_test = [[8], [9], [10]] & Mew data to predict
predictions = model predict{X_test)

# Print predictions

printl"Predicbions:", predicbons)

= BEESTARRT: TiiUsersiAcnlniwDownloadsisupervissdandunstpervlisediearnlngaupervised
| Y
| Predictionsr. [L&. LB. 20.]
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& Seikit-bearn (Sklearn) is the most useful and robust library for machine learning in Python.

# i provides a selection of efficient tools for machine learning and statistical modeling including
classification, regression, clustering and dimensionality reduction via a consistence interface in
Python.

®  This library, which is largely written in Python, is built upon BoemPy, pandas,5ciPy and Matplotlil,
Pip upgrade:
Using pip:
# Pip is Python's package manager.
# [t usually comes installed with Python,
= Open a terminal/command prompt,
Py -m install pip - -upgrade pip
Procedure to install scikit-learn and other libraries:
alinstall MumPy ;-



pip Install numpy

press Enter. This command will download and install MumiPy.
biinstall pandas:-

pip install pandas

press Enter. This command will download and install pandas.
clinstall matplotlib:-

pip install matplotlib

press Enter, This command will download and install matplotlib,
d)install scipy;-

pip install scipy

press Enter, This command will download and install scipy
e}install scikit-learnisklearn):-

plp Install scikit-learn

press Enter, This command will download and install scikit-learn
Verify installations:

Open a IDLE:

impork Aurmpy
import pandas
import scipy
import sklearn
import matplotlib

printl"Mumpy version: "]
print{numpy.__version__]

priotl"Mumpy library is successfully installed ")
printl"Pandas version: ")

print{pandas.__ version__}

printl"Pandas library is successfully installed ™)
print("scipy version: *)
print{scipy.,__wersion__}

printl"scipy library s successfully installed )
print("sklearn version: ")
printiskiearn,__version__|



printl"sklearm lbrary is successfully installed ")
printl"matplotlib version: "]
printimatplotlib,__ wersion__}

printl"matplotlib library is successfully installed ")

Output:

MUY version:

1.26.3

Mumpy library is successfully installed
Pandas version:

220

Pandas library is successfully installed
scipy version:

1.12.0

scipy library is successfully installed
sklearn version:

1.4.0

sklearn library is successfully installed
matpotlib version:

382

matplothb library is successfully installed

import pandas as pd
def explore_datasetifile_path]:
if Hie_path.endswith(’.cav'):
df = pd.read_csvi"C:/Prabha/BCA/Machine Learning/ML_LAB/iris.csv")
elif file_path.endswith(' xisx'):
df = pd.read _excell"C:/Prabha/BCA /Machine Learning/ML_LAB/iris xlsx")
else:
printl"Unsupported file format.")
return
print["Dataset information:")
print{df.infol))
pring{™\n first few rows of the data are")
print{df.head())
print["Summary statistics:")
print(df.describe(})



prink["Unigue values are: ")
for column in df. sefect_dtypes{inciudes'object”).columns:
print(F[column]: [dffcolumnl.unigue{)}"]

file_path = ‘iris.csy’
exploredataset]"FAMHRNIMS.cov™)

Cutput:
Dataset infarmation:

zclass 'pandas.core frame. DataFrame's
Rangelndex: 150 entries, 0to 149

Data columns (total & columns):

& Column Mon-Mull Count Diype
id 150 nore-null  intéd
sepallengthCm 150 non-null  floatés
SepalfWidthCm 150 non=null  floatéd
PetallengthCm 150 non-null - floatss
PetalWidthCm 150 non-null  floatéd
Species 150 non-null - object
dtypes: floaté4(4), intéa(1), abject(1)
memory usage: 7.2+ KB

(M B T L

Pcrwe
tirst few rows of the data are
Id SepalLengthCm SepalwidthCm PetallengthCm PetalwidthCm  Species
o1 5.1 a5 1.4 0.2 Iris-setosa
1.2 4.9 2.0 1.4 0.2 Iris-setosa
23 4.7 3.2 1.3 0.2 Iris-setosa
3 4 4.4 3.1 1.5 0,2 Iris-setosa
4 5 5.0 ab 1.4 0.2 Iris-setosa
summary statisbics:

Id SepallengthCm SepalWidthCm PetallengthCmn PetabwidthCm

count 150.000000 150000000  150.000000 150000000 150.000000
mean  75.500000 5843333 3.054000 3758867  119BOAT

std 43445348 0828066 0433594 1764420 0763161

min 1000000 4300000 2000000 1000000 0100000

25% 38250000 5100000 2A00000  LA00000  0.300000

50% 75500000 5800000 3000000 43530000  1.300000

TEH 112 750000 SA400000 3300000 5100000 1800000

max 150000000 7200000 4400000 4900000 2500000

Unique values are:
Species: [Iris-setosa’ 'Iris-versicolor' 'lris-virginica'|



import pandas as pd
import matplotlib. pyplot as plt
impart seaborn a8 sns

def visualize_datasetible_path}:
of = pd_read_cavi"Co/Prabha/BCA/Machine Learning/ML_LAR/iris.cav")
sns. pairplot{df)
plt.title["Pairplot of the Dataset”)
plt.show()
if df.iloc:, 0].dtype =="ohject":
sns.countplot{x=df.columns[0], data=df)
plt.title("Bar chart of categorical column®)

plt.xlabel{df.calumns[0])
plt ylabell"count”)
plt.show()
plsa;
print("de categorical column found to plot bar chart™)
file_path = "iris.csy’
visualire_dataset("C:/Prabha/BCA/Machine Learning/ML_LAB/iris.c5v”)
Output;
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import pandas as pd

from sklearn.datasets import load_iris

from sklearndmpute import Simplelmputer

from sklearn, preprocessing import OneHotEncoder, StandardScaler

# Load Iris dataset

iris = load_iris(}

iris_df = pd.DataFrame[data=iris.data, columns=iris feature_names)
iris_df['target'] = iris.target

def preprocess_dataset{df}:

diloc(::10, 0] = float('NaN')

imputer = Simplelmputer(strategy="mean’)

df{df.columns] = imputerfit_transform(dff df columns])
scaler = StandardScaler()

df{df.colummns(:-1]] = scalerfit_transform{dffdf columns[:-1]])
return df

preprocessed_df = preprocess_dataset[inis_df]
print{"Preprocessed dataset:")
printipreprocessed _dfhead())

Output:
Preprocesiod datamel: -
sapal length [(om) sepal width [cm) ... petal

0 1,12276d2-15 1.019004 ...
1 =1,15602%a+00 =0.,131879 ...
& =1 451 058e+00 (4 10 B ) I
3 -1.570636e+00 0.098217 ...
1 -1.0684042=00 1.24%201

'S rows X 5 columngl

a -

width {cm)
-1.315444
=1.315444
=] .3154443
-1.315444
-1.315444
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target
¥, 0
s
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import numpy as np

import pandas as pd

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split

from sklearn.neighbors import KNeighborsClassifier

from sklearn,metrics import accuracy_score, classification_report



# Load Iris dataset
iris = load_iris|)

¥ =jris.cdata

¥ = iris.target

# Split the dataset into training and testing sets

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2 random_state=42)

# Initialize the k-MN classifier
k=3 # Mumber of neighbors
knn_classifier = KMeighborsClassifierin_neighbors=k}

# Train the classifier

knn_classifierfit{X_train, y_train)

# Make predichions on the tesbng set

y_pred = knn_classifierpredict{X_test)

# Evaluate the classifier's performance

accuracy = accuracy_scorely_test, v _pred)

print("Accuracy:", accuracy)

# Display classification report

primt("Classification Report:")

print{classification_report[y_test, y_pred, tanget_names=iris.target_names)}

Dutput:

LR e we wmei rrEErrmeTr] W wwaw

Accuracy: 1.0
Classification Report:

precision recall fl-score

satosa 1.00 1.00 1.00
versicolor 1.00 1.00 1.00
virginica 1.00 1.00 1.00
accuracy 1.00
Mmacro avg 1.00 1.00 1.00
weighted avg 1.00 1.00 1.00

support
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9
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B. Write a program to implement a linear regression model for regression tasks

and Train the model on a dataset with continuous target variables

import numpy as np

impart pandas as pd

from sklearn.datasets import fetch_california_housing
from sklearn.model_selection import train_test_split

from sklearndinear_model import LinearRegression

from sklearn.metrics import mean_squared_ermror, r2_score



# Load California Housing dataset
california = fetch_califomia_housing{)
¥ = california.data

y = california.target

# Convert the data to a pandas DataFrame for easier manipulabion
california_df = pd.DataFrameldata=X, columns=california.feature_names)
california_dff'target’] = v

# Split the dataset into training and testing sets
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_stabe=42)

# Initialize Linear Regression model
linear_regression = LinearRegressiont)

# Train the moded
linear_regression, fitlX_traim, y_train)

# Make predictions on the testing set
y_pred = [inear_regression, predict(¥_test)

# Evaluate the model's performance

mse = mean_squared _errorly_test, v_pred)
r2 = r2_scorely _test, v_pred)

print("Mean Squared Error:”, mse)
print{"R-squared Score:"”, r2)

Output:

Mean Squared Error: 0.5558915986952425
R-squared Score: 0.575TBT 080324521

2. Write a program to implement a decision tree classitier using scikit-learn and

visualize the decision tree and understand its splits,

import numpy as np

impart pandas as pd

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split
from sklearntres import DeclsionTreeClassifier, plot_tree
import matplotlib,pyplot as pit

# Load Iris dataset



iris = load _iris()
= jris.clata
¥ = iris.target

# Split the dataset into training and testing sets
¥_train, X_best, v _braim, y_best = train_best splitiX, v, test size=0.2, random_state=42)

# Initialize Decision Tree classitier
decision_tree = DecisionTreellassifier)

# Train the classitier
decision_tree.fit{d_train, y_train)

# visualize the decision tree

pltfigureifigsize={12, 8)]

plot_tresldecision_tree, feature_names=iris feature_names,
class_names=iristarget_names, filled=True)

plt.show()

Qutput;

10. Write a program to Implement K-Means clustering and Visualize clusters.

import numpy as np

import matplotlib. pyplot as plt

from sklearn.datasets import make_blobs
from sklearn.cluster import KMeans



# Generate sample data
X, y = make_blobs(n_samples=300, centers=4, cluster_std=0.8, random_state=42}

# Create a K-Means clusterer with 4 clusters
kmeans = KMeansin_clusters=4, random_state=42}

# Fit the data
kreveans fit{x)

# Get cluster labels
labels = kmeans labels_

# Plot the data wiath cluster labels

plt.figure(figsize={8, &})

plt.scatter{X]:, O], ¥[:, 1], c=labels, cnap="viridis")
plt.scatter{kmeans.cluster_centers_[:, 0], kmeans.cluster_centers_[:, 1], s=100,
c='red’, label='Centroids’)

plt.titlel'-Means Clustering')

pltslabelx')

plt.ylabel{'y")

plt.legend(}

plt.show()

Dutput:
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