Foundation of Al and ML (4351601) - Summer 2025 Solution (Gujarati) by Milav Dabgar

yed 1(1) [3 d1e1]
ds w521 2s(ds 2j 67 [Alda s viilSd1 dslsi] A ci-idl.

¥dIGL:

AEAY

\

ds VG214 id] dsls © < 216€i4 AHissIS|A vectors Hi 3uidRd $2 & 44 216€] g2i-1 semantic Acidid snd] v

AAY

. 311 216€i4 high-dimensional space Hi dense vectors d?l5 €elid ©.

261d: [Afdy as 26ilS1 dsHlsi

dsls qeid

Term Frequency-Inverse Document

TF-IDF
Frequency
Bag of Words a
(BoW) Aldd4-A181Rd %Id
Word2Vec Neural network-21¢1Rd embedding
GloVe Global Vectors for word representation
Yy vig2a:

TF-IDF; £2d1d%iHi 216€4] Héddl HIU ©

BoW: Vocabulary-iigiiRd vectors 6iHid €

Word2Vec: CBOW 44 Skip-gram models diu2 ©

GloVe: Global context 18l pre-trained embeddings

q443l gls: "TB-WG" (TF-IDF, BoW, Word2Vec, GloVe)

yed 1(al) [4 d1e1]
IRIERIAd g2(Gx-I [Aldy usiRiq doilseel s 214 dd siaM ds
FdIG:

Al 4 eHdId] 244 siRigidl 21812 adilsd s3] eisi .

SIRII2AIN:

Artificial

HwI d&el

AHissISIA HIUES

0 d1e1dz] ugld
Semantic Acigl SWwIR 52

Global 44 local s1iss|
i

€ N
eAldl.

— I

eMdIRAl AHIEIR

S\d&inl AIER

s o S

‘ Narrow Al/Weak Al ‘ ‘ General Al/Strong Al Super ‘ Reactive

Limited Memory ‘ ‘ Theory of Mind Self-Awareness ‘
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26id: Al usRidl da-l

adf usiR qeid Gelerel
aiudiIdl Narrow Al si-f[afeie offg Siri, Chess programs
General Al Hi-d-2d2-] offg e Ui 2]
Super Al Hi9 offgell ay Agilds wiig
siRigiMdl Reactive sid Alggled el Deep Blue
Limited Memory o{dsiaFI s2idi Guidl Self-driving cars

443l gls: "NGS-RLT" (Narrow-General-Super, Reactive-Limited-Theory)

yed 1(s) [7 31el]
dsidd inild NLU 244 NLG 44di.

¥AdIGL:

Natural Language Understanding (NLU) 214 Natural Language Generation (NLG) Natural Language

Processing -1 6i yud €l2si ©.

26id: NLU vs NLG dd-l

vy NLU
éq Hi4d] eI 41
f€an Input processing
c C - C
SI A2 Ag2A
ulsa CECNERIRENITS
Geleell Intent recognition, sentiment analysis
ussIRl vHauwed! [aiRel

[Ga1ddIR yHMY2:

NLU (Natural Language Understanding):

c

e Unstructured text 4 structured data Hi 542 53 &
e Semantic analysis 244 intent extraction s2 &

o AHywdl A4 context 4l 44w 3-5d 52 ©

NLG (Natural Language Generation):

AUAY

e Structured data 4 natural language Hi $-42 52 ©
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NLG

HI-d] eIl ¥-22 59

Output generation

2522 U

2iedv Rl A A

Chatbot responses, report generation

Natural text generation
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o Jaidld ¥4 contextually A2y 2522 6iHId &

o yis2eidl Yaddi 44 UdifEdi Yffgd s2 &

443l gls: "UI-OG" (Understanding Input, Output Generation)

yed 1(s) OR [7 ﬂl!I]
AIRIERIAA J2[A%A41 GUAIdI A1y & ddl [Gfdy Gaidiidl A1€] Gi1d] 244 siguel Gid 4Hdl.

¥dIGL:

26id: Gaidnidi Al vif@seld

Gdld| Al Jif@seid dieli

HIRIY [Hel, €ql 2nig YddHi JEIR]
Slgd1d ©9d=Us] 2ng, 2(Sal SUHH RIU2 Y
Geuled seigdi [Hzisiel siigiHdl
uRded 2414d dledl 28l

Rza Yduid [Rieeu @fsddlds2el
[Rigier fsdoid [Rigdel iqsa- [Rigdel

6l Gaidli-] [Go1ddIR dHMU2:
1. VIRIdA GidI:

deileil [dgid: Al doiloil e96ilA] 244 €€lH1 Seiq [Gedvel s2 &

€41 2ld: Aei(dd diAI-] 35Ul AU

o fsddld AIRUIR: £€]-1 genetics HIelR GUIR

dieii: 35\l [Qei, el gaisdl, uReiHiHi yeiR]
2. s1g1- Gaidr:

o 9dUs] 2lier: Real-time Hi 2isiaue IgsiRl AHinuidl
e Algorithmic Trading: ¢ix1241 patterns 41612 automated trading
e Credit Scoring: dlid [Ssice siuiHd Uiss Yeis

o diaii: geicll ¥yreadl, 35Ul Ulsl, dg AR BuH g

443l gls: "HF-MR-TE" (Healthcare-Finance, Manufacturing-Retail-Transportation-Education)

yed 2(4) [3 dpel]
Heild afo1 216ed civAIRid s2i. 4eild dlda1q adilsaer 2uisld €ial.

¥AdIGi:
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yeild @ld1 Al Hi Guldicidr & & sinjeaid auwe 3d Wi st [G-1 vi4eidell 2iluidl 44 Ya1Rdl yaM 6iHId 8. 241 S21
[Gedvel s2dl, patterns Ainuid] A4 predictions sdl algorithms i Guaiiol s2 ©.

SIRIIAINM:
Machine
/ \»
Supervised Learning Unsupervised Learning Reinforcement Learning
Classification Regression Clustering Association Model-based Model-
Yy vigda:

* Supervised: Labeled training data diu &
e Unsupervised: Unlabeled data Hi patterns eligl &

e Reinforcement: Rewards 314 penalties gl 2ilui &

43 gls: "SUR" (Supervised-Unsupervised-Reinforcement)

Med 2(ci) [4 dyel]
Positive reinforcement 214 Negative reinforcement i dsidd g2iial.

¥AdIGi:

26id: Positive vs Negative Reinforcement

vy Positive Reinforcement Negative Reinforcement
Qv AR ddH HI2 RalS GHrg iU stimulus €2 529
ED] Sgs HIHEERIS AHIUG sds vy €2 529
éq gRBd ad- ggiRg gRid ad- ggiRg
Gelcrel 121 UERTH HI2 Gl 121 ugsl alarm Gigl 529
AR Rewards gl21 Y2l 21ed gl21 YRell
Agent ulde [$21 YyR1dd s2dl 4sRIcHs uReimi 21nd
Yy vigd-e:

* Positive Reinforcement: Positive stimulus G421 ddH HGid GiHId &
 Negative Reinforcement: Negative stimulus €2 s3I dd- H¥Gid 6119 &
o Gid UsI?: gRHd ddHl iclia-l dgidld dad ©

* dsldd: Yicdiled-l ugld (GHq vs €2 s29)
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443 gls: "AR-RN" (Add Reward, Remove Negative)

Med 2(s) [7 dgel]
Supervised ¥4 Unsupervised learning 1 d@-i s2i.

¥dIGL:

26id: Supervised vs Unsupervised Learning

ynilz? Supervised Learning
S21 UsIR Labeled data (input-output pairs)
eiluialqd .
yReimHi-l 210118
dgd
Feedback 11 SIGH €
. SVM, Decision Trees, Neural
Algorithms
Networks
dfasel Classification, Regression
disaAld widl e1si &
sadi A s[2a
Geleell Email spam detection, [SHd 241211

[GorddiR dar:
Supervised Learning:

o eildi uRenHi A1 training data -l %32

o el yeisA aradlel s2l 2Isia &

o BHRIEHI SIATHIZ duId &
Unsupervised Learning:

e yd-[HailRd labels [d-1 S21 12l s 52 ©
e S2Mi gUIRIEI structures eld &

o H-AYRIHS S2I [dedyel HIZ2 quRIY ©

43 gls: "LP-PF" (Labeled Prediction, Pattern Finding)

U 2(41) OR [3 dei]

lvifRid s?i: Classification, Regression 44 clustering.

¥YAdIGL:
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Unsupervised Learning

Unlabeled data (M1~ inputs)

©uI patterns 2ligdl

A1 FIGH] el

K-means, Hierarchical clustering

Clustering, Association rules
Hiud] yesd
ag ¥ld

Customer segmentation, Market basket
analysis
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26id: ML sili] caivaiAi

skl @Il HiGay2 usi2
Classification Discrete categories/classes | 211211 Categorical
Regression Add HissIsIy YeuiH] A1 dissisly
Clustering HI4 521 points A %l Gi-lddl ¥@ii/Clusters

[Ga1ddIR cuIvAIAI:

e Classification: eflvidl patterns 11g1R input data 4 yd-[HaiRd aoiimi 21 &

e Regression: didd ycil 412118 541 variables dRi- 2icigliHi HeIY s1é &

\

. AY < pS H \ NN
e Clustering: %] yd meisi?l (A1 Seii geadl g2l 2iid ©

43l gls: "CRC" (Categories, Real numbers, Clusters)

Med 2(61) OR [4 3]el]
Artificial Neural Network i Biological Neural Network 1 @1 s2i.

¥AdIGi:

26id: ANN vs Biological Neural Network

Gelsrel
Email: Spam/Not Spam
g1 [Sud A1

Customer segmentation

Biological Neural Network

(Geno parallel processing

vy Artificial Neural Network
widR>&o1 Digital/Binary Analog
sy syl wiaifial el vidi ol
eiluq Backpropagation algorithm Synaptic plasticity
auzl HA2| 221 sAsel-Hi [AdlRd
RSAR 2dRdIR 5252 (2 3D structure
ui2 ded Ik ag
Qi d¢f ulgR consumption Al Q1 duRiel
AMidR ulsl yi(ed parallel processing

Yyl dsladi:

e ANN: Ho1%2] ¥lRd 2nfeilds Hisd

e Biological: di2d(ds Ho1%41 neural networks

e &g: ANN computation 12, Biological cognition 12

* UqsddaHdi: Biological networks dg flexible

4u3l gls: "DSML-CFEP" (Digital-Speed-Memory-Layer vs Complex-Fault-Energy-Parallel)
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Med 2(s) OR [7 3jel]
Supervised, unsupervised ¥ reinforcement learning  [dfdg applications 1 3[R Gididi.

¥AdIGi:

26id: [dfde Learning usiRil Applications

Learning usi? Applications didlds %21d1 Gels2el
Suvervised Email classification, dailoil [Ql, Stock Gmail spam filter, X-ray analysis,
P prediction, Credit scoring Trading algorithms
) Customer segmentation, Anomaly Market research, Fraud detection,
Unsupervised ) ] )
detection, Data compression Image compression
) Game playing, Robotics, Autonomous AlphaGo, Robot navigation, Self-
Reinforcement _ , -
vehicles, Resource allocation driving cars

[da1dd12 Applications:
Supervised Learning:

e Classification: Spam detection, sentiment analysis, image recognition
e Regression: [SHd 1211, SdIMI- 1211, GUIRI HEIY
Unsupervised Learning:

¢ Clustering: Market segmentation, gene sequencing, recommendation systems

e Association: Market basket analysis, web usage patterns
Reinforcement Learning:

* Control Systems: Robot control, traffic management

e Optimization: Resource scheduling, portfolio management

43 gls: "SCR-CRO" (Supervised-Classification-Regression, Unsupervised-Clustering-Association,
Reinforcement-Control-Optimization)

yed 3() [3 dyel]
[Fo16 dAR §ikAUS d2dSH AU SIARIY A1 AHwd].
SUIGH:

<

[R@Id1d daR gikaS 424S (Perceptron) 4 aiell 4201 neural network € <Hi input 44 output 92l weights i 2is
AR ¢IY O,

SIRAIAIH:
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Input X1 —Wi1

Input X2 —W?2
2 Activation Output
Input X3 —WS3
Bias

e2si:
e Inputs: X1, X2, X3 (feature values)
e Weights: W1, W2, W3 (connection strengths)
e Bias: Threshold adjustment 412 ggli2i4 parameter
e Summation: Inputs i weighted sum

e Activation: Output cididdi Hi24 function

anfeilds yi:
Y = f(Z(Wi x Xi) + b)

Hu2l gls: "IWSA" (Input-Weight-Sum-Activation)

yed 3(cl) [4 2pel]
Backpropagation uz sl dig avil.
FdIGi:

Backpropagation i supervised learning algorithm & < error calculation 211¢12 weights adjust s2l4 neural
networks A train s2dl HI2 Ui .

26id: Backpropagation ufsai
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dcissi CTE

Forward Pass Input network gi21 241210 g€l €

Error Calculation Output A target d12l compare s29

Backward Pass Error uien] [€21Hi gl

Weight Update Gradient d1ugld weights adjust s2d
Yy @giel:

Gradient Descent: Optimal weights 2ligidl 412 calculus dIuR &

Chain Rule: €25 weight -1 error contribution -l 21@1d?3]

* Iterative Process: Convergence ¢l y-2idd-

Learning Rate: Weight updates 1 sy [42if5id s2 ©
waidi:

1. Random weights initialize s2dI

2. Output Hngdl forward propagation

3. Actual 314 predicted g2 error -1 d1eId?]

4. Weights update s2di backward propagation

443 gls: "FCBU" (Forward-Calculate-Backward-Update)

yed 3(s) [7 afel]
gls gidsS *J2l4 42ds-1 1[S2sU21 components 34¥dl.

¥dIGL:

(s

Output -l 211d?]
Error/loss 2lgdi
Weights update s2dI

Error g121Sd

gls glRuS *Jrd 4248 Vids 2d?l €1d © i HIldd] input &l output el Vis [Eaimi 4é ©.

SIRAIAIH:
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Input

X2

X3

j}
il

\

|
\H'd / :

N3

utput Layer
Y1

Y2

g2si:
1. Input Layer:

e Raw data Hod ©
e sid processing 4el, Hini [ddzel
¢ Neurons -l 2ivl = features -l v
2. Hidden Layer(s):
e Computation 44 transformation s2 &

A AY

e Activation functions gR19 €

* i4s hidden layers ¢id 215 ©
3. Output Layer:

o ildH uReIHi G 52 ©
e Neurons -l 2iual = outputs -l vl

e Task UsI2 HI2 »i2y activation diu? &
4. Weights i Biases:

* Weights: Neurons di4l connection strengths

e Biases: Threshold adjustment parameters

No. 10 / 26




Foundation of Al and ML (4351601) - Summer 2025 Solution (Gujarati) by Milav Dabgar

5. Activation Functions:

e Non-linearity /uid s2 &

e I UsRi: RelLU, Sigmoid, Tanh

Hu2l gls: "IHO-WA" (Input-Hidden-Output, Weights-Activation)
yed 3(4) OR [3 djel]
Hl@du? gls sias ANN 4 SIAI2A1H 412 4H¥dl.

¥AdIGi:

Hldaz gls gias ANN Hi input 244 output layers d22l »44s hidden layers sia 8, % %[2d pattern recognition

A&H Gi1d ©.
SIAIAIN:
i Hidden2
Input Hidden1 idden BN
— 1 HA1
/
X1 H1
— /_/ Y
~— R
X2
H2
daieli:

e Deep Architecture: 2i4s hidden layers
o <[2d Patterns: Non-linear relationships 2iluil 215 &

* Universal Approximator: siguel 2dd function i il @2iidl 21s &

4u3l Zls: "MDC" (Multiple layers, Deep learning, Complex patterns)

yed 3(61) OR [4 3el]

¥Hdl 'ReLU i el ag Gualai ddig Activation function ©.'

SdIGH:

ReLU (Rectified Linear Unit) d-l 2ikndl 14 deep networks Hi 242125125d 4 S1R01 clus 2ld dui ©.

26id: ReLU 54 dishia &
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SIAEI

Computational Efficiency

Gradient Flow
Sparsity

Non-linearity

anfeilds carvar:
f(x) = max(0, x)

¥ Functions 212 @l

(3
qeid

01 max(0,x) operation

Positive values Hi2 vanishing gradient 2l

Negative inputs HI2 zero output

Non-linear dd- €uid s2 &

e vs Sigmoid: Saturation a4 -eil, 35yl computation

e vs Tanh: 201 212idz], dg 11 gradient flow

o yaieli: Negative inputs 412 dead neurons a2

A2l A1y 54:

 Vanishing gradient M2l ¢d S2 &

e Computationally si2igi

o UYSIRHi AIZ SM 52 O

e Hidden layers 12 default uaieail

42l 2ls: "CGSN" (Computational, Gradient, Sparsity, Non-linear)

yed 3(s) OR [7 3]

Artificial Neural Network -l 22y i1 22u d@ld21 ulSa1 244¥di.

¥AdIGi:

dlai
%sul processing

ag AR learning

siigiH representation

%[2d pattern learning

ANN Learning Process Hi prediction error gi2isdi Hi2 iterative weight adjustment iiHd .

261d: 22U-Gi1a-224 dl421 ulsal

Ry

1. Initialization

2. Forward Propagation
3. Error Calculation

4. Backward Propagation
5. Weight Update

6. Iteration

ulsl

Random weights a2 s2d
Output -l 2121d3]

Target /12 2uiH ]
Gradients -l 21eid?]
Parameters adjust s?dl

ulSA1 Y21ddH
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4l4I random values

Input — Hidden — Output
Loss function computation
Error — Hidden « Input
Gradient descent

Convergence ¥l
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[dorddiR 22w
224 1: Weights Initialize s2di

* Gigl weights ¥4 biases 4 i1 random values /iyd

e Symmetry breaking i1 12519 ©
224 2: Forward Propagation

* Input data network layers gi21 2412101 4& €

e €235 neuron weighted sum + activation -l 212id?] s2 ©
22U 3: Error l a1eid?l

e Network output 4 desired output /12l compare s29

e MSE 44| Cross-entropy ¥di loss functions diu:d
224 4: Backward Propagation

e €35 weight HI2 error gradient -l 21id?]

e Error yin4l [€21Mi propagate s2di chain rule diuq
224 5: Weights Update s2dl

e Gradient descent diuzl4 weights adjust s2dl

* New_weight = Old_weight - (learning_rate x gradient)
224 6: ulSA1 y-r1adA

e Error converge 21 42di maximum epochs el aig 2muig

¢ Overfitting 21:nai validation performance monitor s29

43l gls: "IFEBWI" (Initialize-Forward-Error-Backward-Weight-Iterate)

yed 4(4) [3 del]
du2d d2d% WidRd141 [GlGe g1l 244 dlgIAEIH] A1€] GiIdl.

¥dIGi:

26id: NLP SI4El 244 dIRSIJEl
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SIAEI

Automation of text processing

24/7 Gudedi customer service Hi2

Glgaindly Ui efHdiA]
25dlGila2] vizl datasets Hi2
}RidlddI responses Hi

diRId gi2isdl operations Hi

Yy vig2:

JIRSIAEI

YHuwedl in human language

Context Understanding ussii

Aieglds ygudidil yo5d

G Computational %3[3idl

S21 dliudladi RidiA

HAifEd AFIMSdI responses Hi

o SIAEL SIRIgiHdI, JAaidl, Yidddl

o JiSIAEL; F[2ddl, resource ¥3Rld], HATERAI

e Ridd: aieil applications Hi 1€l USSIRI Sdli dg &

443l gls: "AMS-ACC" (Automation-Multilingual-Scalability vs Ambiguity-Context-Computational)

yed 4(6l) [4 o]

NLP #i 3il-uidi(321 ds-lsi+l R cid1d] 244 vI2i4 Hi2AM dS siguel visd demonstrate sz.

¥dIGL:

26id: NLP yluidifd21 dslsi

dsls

Tokenization

Stop Words Removal
Stemming
Lemmatization

POS Tagging

Named Entity Recognition

Python Wi2H - Tokenization:

(Y

4

2se24 words/sentences Hi (i1
M1 2IGEl €2 SRl

216€l4 root form Hi g21sdl
Dictionary form Hi s s2q
Parts of speech 210wl

Entities AHAiuwa]

No. 14 / 26

Gelsrel

"Hello world" — ["Hello", "world"]
"the", "is", "and" g2 s:dl
"running" — "run"

"better" — "good"

"run" — verb

"Apple" — Organization
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import nltk

from nltk.tokenize import word tokenize, sent_tokenize

# Sample text

text = "Natural Language Processing ¥gd ©. d sn22id Hi4d] &Ml A4diHi HEE S ©."

# Word tokenization
words = word_tokenize(text)

print("Words:", words)

# Sentence tokenization

sentences = sent_tokenize(text)

print("Sentences:", sentences)

442l gls: "TSSL-PN" (Tokenization-Stop-Stemming-Lemmatization, POS-NER)

ved 4(s) [7 Jel]

NLP i phases A4di.

¥dIGi:

NLP Phases natural language 4 process 314 4xd| Hi2-1 cid(2eid 4[eio1H4 €2l

26id: NLP Phases

deissi

Lexical Analysis

Syntactic Analysis

Semantic Analysis

Discourse
Integration

Pragmatic
Analysis

[Go1ddIR qHMY2:

1. Lexical Analysis:

<
qeid

Tokenization 244 word
identification

IS0 A4 dIs structure

2] extraction

qIs] Uzl context

Intent 44 context
understanding

e NLP pipeline i Y2iM deiss]

AEAY

e Character stream 4 tokens Hi 52 s2 &

e Punctuation i special characters €2 s2 &

2. Syntactic Analysis:

o is?elq structure [dedvel s2 &

c
I

ulsal

25224 tokens Hi A1
Parse trees, POS tagging

Word sense disambiguation

Pronouns, references resolve
S2d|

Situation/culture consider
s2q

No. 15/ 26

de.

Gelcel
ué .Ldel g'?n N [ngul "ldeluy
|I§,9Il]

Noun, verb, adjective

AHinwd|

"6is" — financial vs A€l
(S4120

"d" refers to "i4"

@jol, idioms interpretation
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e Parse trees 6i41d €

AN

o ISl g2si HiOUW &
3. Semantic Analysis:

o 2seeuiel] el extract s2 &

e 2i6e4] Auredl handle 52 ©

e 2I6€id concepts Al map S2 ©
4. Discourse Integration:

o dISY R UIR 2522 [dedvLl 52 &

e JISUI UIR context ¥1Nd &

e References 4 connections resolve s2 &
5. Pragmatic Analysis:

e diad[ds ¥2Id-l context consider s2 &

e Speaker Al intent 44% ©

e 3ys ¢yl handle s2 &

ANES SIAIA:

Raw Text —> Lexical Analysis —> Syntactic Analysis — Semantic Analysis [ — Discourse —> Pragmatic —> Understanding

4u3 Zls: "LSSDP" (Lexical-Syntactic-Semantic-Discourse-Pragmatic)

W2 4(1) OR [3 del]
dud @ad W21 2] 67 d-l applications -l 21€] Gi-idl.
FdIGi:

duRd @dd Wi (NLP) Al H s 211uil © § sivjeriq Hidd] eiiid ieiyel 2d aHeal, siefeizd s:dl 244 generate
S| A&H GHId ©.

26id: NLP Applications
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adf
sir|[d5el
vdIE
[dedvel
214

duid

(Giasd

Yuw Applications:

Applications

Chatbots, Virtual assistants
NI AdIE

Sentiment analysis, Text mining
Hil&d] y4:uifa

@IS0l duld, Auto-complete

£adId% processing, Spam detection

o Heild BqalE: ciNRAT g 2522 574 5

o Al sl gieil4 2seeMi 542 524

o 2522 AHAYBRU: il dIRi2l Gi4Idd]

o Yod BAIGL; Y2Hidl FYIGH| AHIud|
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Geleell

Siri, Alexa, ChatGPT
Google Translate

Social media monitoring
Search engines
Grammarly, predictive text

Email filtering

43 gls: "CTAS-WB" (Communication-Translation-Analysis-Search, Writing-Business)

Y2 4(ci) OR [4 d)el]

NLTK 4i WordNet 112l s2d1Hi di1dd] sii] 3[R 6i-1d] 214 python code dS siguul ¥is4 demonstrate s2i.

¥dIGL:

26id: NLTK Hi WordNet siai

siRl
Synsets
Definitions
Examples
Hyponyms
Hypernyms

Antonyms

qei

i1l 216l 2nigal
216€1 el HOgg|
GuidI-1 Gelerell
Specific terms 2ligidl
M1 terms 2l

[Aigl 216€] 2ligal

Python sis - Synsets i Definitions:

No. 17/ 26

(o

4

21GE ¥HId

Context A44¥d|
@ig¢ifRs application
delddi icigl

Category identification

Contrast analysis
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from nltk.corpus import wordnet

# '™IR' RAGE HMI2 synsets HNgd]
synsets = wordnet.synsets('good')

print("Synsets:", synsets)
# vl Hogd
definition = synsets[0].definition()

print("Definition:", definition)

# GelgRell Haga
examples = synsets[0].examples()

print ("Examples:", examples)

4u3l 2ls: "SDEHA" (Synsets-Definitions-Examples-Hyponyms-Antonyms)

yed 4(s) OR [7 d)ei]
NLP Hi ambiguities I Usii Aaudl.

¥dIGi:

NLP Ambiguities c1? 2112l © 212 25224 s 2ld veleie- ad 21 ©, ¥ automated understanding HI2 USsIR

G141 .

26id: Ambiguities 1 usIRi

usIR qeid Gelrel

Lexical US 216EA] US A "ais" (financial/4€li S4121)
Syntactic s @IS0l g2 "Gsdl [AHI-] WdrAIS ¢ld 1S ©"
Semantic dIS 2dl2 S el "AHY dle] %M GS ©"
Pragmatic Context-2A181Rd v2leie "2j oM Hl§ 1] 21seli?"
Referential {2y pronoun references "%5id Gl sgj d w2l edl”

[dorddiR aug2:
1. Lexical Ambiguity:
o s ¥ 2l0€, [Alde el
e Homonyms 14 polysemes
o Gels0l: "ci2" (M1Lil/2Md A1e-)
2. Syntactic Ambiguity:
e s yIs2Wl structures

e [dfda parse trees 2is
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\Ill

o Geleel: "W g2o{l4 212 vis Wi %l
3. Semantic Ambiguity:

o disy-adR el dfuqel

o s elge 2Is

o Gels20l: "dcidlRAIH] Ydisid s2lnix-s sid s 8"
4. Pragmatic Ambiguity:

e Context 4 intent AHi&liRd

e izglds 24 uRRald21d uReia

o GeleRel: @idl 44 indirect requests
5. Referential Ambiguity:

e Entities 41 AHuw references
e Pronoun resolution ussi?i

o Gels20l: A4S 215U antecedents
[FdiRer @qeu-1il:

e Context analysis 14 machine learning
e Aissisly disambiguation ugldi

e Knowledge bases ¥4 ontologies

43 gls: "LSSPR" (Lexical-Syntactic-Semantic-Pragmatic-Referential)

yed 5(1) [3 dLel]
Gidl g s Gelgel A1 AHAdl.
FUIGH:

Gidl g dSA (BoW) i 2se2 uldlfEict ugld © % 21oe-] A1dd- 4181 2522 4HisSISIU vectors Hi 5+ $2 8, IS0l
U 216E $HA AR,

26id: BoW Mlsal

24 ulsa qeid
1. Tokenization 2522 GEIMI [dat i Vocabulary cidigd]
2. Vocabulary Creation B 2GEIH] A Terms -l 2lc€siel
3. Vector Creation 216€ BHI9dA d1eld] issisly uld[law
Gelsrel:
gadIds:
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e Docl: "¢ Heil4 dlo1 urie 53 &"

o Doc2: "Heild @lo1 gd &"
Vocabulary: [¢, uig, Heil, a1, 2igd, 8, 53, €]
BoW Vectors:

e Doc1:[1,1,1,1,0,0,1, 1]

e Doc2:[0,0,1,1,1,1,0,0]
daiell:

* SH UdN: 2AGE SH AAIRIYMHI AI] &

o Ulddd AHILIRd: 216€ occurrences 210 ©

* Sparse Representation: gl 2=l @i

43l gls: "TVC" (Tokenize-Vocabulary-Count)

yed 5(6l) [4 d1el]
Word2Vec 2j §? d-l steps 21u1dl.

¥dIGL:

Word2Vec i neural network-211¢12d ds-ls £ % Hial text corpora Hi dM-1 context il 2luild 2ic€i-1 dense
vector representations Gi-1d .

26id: Word2Vec Models

Hisd [ [CRET A1
CBOW Continuous Bag of Words 2igef — @8 2I6E
Skip-gram Skip-gram with Negative Sampling de 216€ — deef

Word2Vec i 22w

1. S21 duiRl:
* Hi2l text corpus As3 Sl
o 2522 21ls 59 Vi1 preprocess 529
e Training pairs cididdl

2. Hisd AiIlS2su2:

e Input layer (one-hot encoded words)
® Hidden layer (embedding layer)

e Output layer (prediction Hi2 softmax)

3. Training ufsa:
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e CBOW: context @il target word 1 211211¢

e Skip-gram: target word @il context -l 21211

* Weights update s2di backpropagation g9
4. Vector Extraction:

e Hidden layer 2/l weight matrix extract s2q

[N

e 25 row word embedding €2i1id &

e H|d: 100-300 dimensions
diaii:

e Semantic relationships 5wi2 52 ©

® Y|4 2IGEI4l ¥HI4 vectors ¢y &
\

e Arithmetic operations 2iuié s2 & (A1 - Y2 + il = 210))

42l Zls: "DMAT" (Data-Model-Architecture-Training)
yed 5(s) [7 2yel]
NLP Al applications -l 1€l Gididi 244 siguel visd [Aa1ddiR a4dl.

¥AdIGi:

26id: NLP Applications

Application qeid Gdlidl GuldI

ueild viqdie Yl 3uidRel dfas siryldsel
Sentiment Analysis IRUEE! Social media monitoring
Chatbots didild Al Customer service

2522 ¥IRiel 2144 g AHIUIR, ielle

aly sl s el 2se2 Virtual assistants

Hi&d] [Avsiel eseeMiell s2i Higlal Business intelligence
yed ¥dIGi 29 I(dd uldiel Search engines

I 2y Email filtering Cybersecurity

[do1ddIR Aud2: Sentiment Analysis
Sentiment Analysis i 2522 S2IHi QRISd S21Jd CH1dHIHS tone 4 Hdeall 4ss] salH] ulsal o,
el2si:

o 2s22 MluidAfRAd1: 2is1¢f 44 tokenization

* Feature Extraction: TF-IDF, word embeddings
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o aoilszer: HSIRIHS, 4ASIRIHS, deR

o [Gan1d 2siRa1: Sentiment Al HeGid g

ulSal 2w:

N

. 821 2iue: Reviews, social media 2/l 2522 i3 529
. WMIRIfRE21: Noise g2 s2dl, 2522 normalize s2q

. Feature Engineering: 2s22- ¥1issisly features Hi s s2q

2
3
4. Hisd 2[[21: goilszwl w12 ML algorithms diuzdl
5. APl 44l 252241 sentiment -l ddils2e

6

. Y&isd: AisAlF A4 s Hiyd]
Applications:
* aiies Hil[d2[Rd1: vlss HaclH 2s s2al
o Miss2 Rey; ulss uldaiied [Gedvel
o ilRiad HlfSal: %182 sentiment 4 monitor s2q

o GI¥IR Aelidd: Ales yaieailH] ]

443 gls: "MSCTSIQ-S" (Machine-Sentiment-Chatbot-Text-Speech-Information-Question-Spam)

Y 5(44) OR [3 dei]

Gels2el A12l TFIDF 24udi.

SdIG:

TF-IDF (Term Frequency-Inverse Document Frequency) £didsiHl 2i2¢ aual eadideHi 216eH] Hewdd HIU 9,

you:
TF-IDF = TF(t,d) x IDF(t)

>l
o TF(t,d) = (€adId% d Hi term t s2cfl quid 2A41d ) / (€2dId% d Hi g6 terms)
e IDF(t) = log(sd €2dIdi / term t gR1ddl €2d1d%1)

Gelseer:

£2dIdesi:
o Doct: "Heild alar 113 &"

e Doc2: "d[421 algorithms a2l &"

 Doc3: "4eil4 algorithms /I3 SIH 52 &"

26id: "H2il4" H12 TF-IDF d1eidzl

No. 22 / 26



Foundation of Al and ML (4351601) - Summer 2025 Solution (Gujarati) by Milav Dabgar

g2d1dy TF

Doc1 1/4=0.25

Doc2 0/4=0

Doc3 1/4=0.25
Yy vig2a:

IDF

log(3/2)=0.18
log(3/2)=0.18

log(3/2)=0.18

o G TF-IDF: (AR €adIdasHi Hecaypl 21E

o Al TF-IDF: €2d1d% UIR AHI-= 21GE

* Applications: Hi3d] y-:uifd, text mining

TF-IDF

0.25x0.18 =0.045

0x0.18=0

0.25x 0.18 = 0.045

43l Zls: "TI-FD" (Term frequency, Inverse Document frequency)

yed 5(ci) OR [4 del]

TFIDF 314 BOW 121 challenges [d2l 214di.

¥dIGi:

26id: TF-IDF ¥4 BOW ¥12i1 USSIRI

Yyssi

Semantic
Understanding

RIGE SH

Sparsity

Vocabulary Hiv

Out-of-Vocabulary

Polysemy

[Ga1ddIR ussIA:

TF-IDF

C N\ .
v SR 53 2usd el

[ald AHu210] &

G-dimensional
vectors

yi2l feature space

AV 2AGE] HU2IVI &

A4S AUl

1. Semantic Understanding i 1eiid:

o 2/6€] 2ad> features d2S 21011y &

e Synonyms 2d| iGi[€&id concepts ¥4 2isd| el

o YU A "GaM" A2l 2d ey &

2. 216€ SH vidId ¥di:

BOW

216€ AGIL] AHU2IVI €

sH Widld 219 €

el 2L Y

AN

Corpus 12 del &
Ad] 2i6€l handle s2d el

[Afde senses Hi2 AHI4
g
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o "sd2l HILIRH S8 ©" Vs "HILIY §dIH 525 8" AHI4 representation
o Context A4 iselH] Hildd] viald %1 &
* qIs¥y structure HU2IRIYIHI HId €
3. G Dimensionality:
e Vector size vocabulary size -l 6121612
e Hi2Iai19] @[l /18 sparse matrices
e Storage ¥4 computation 44 IA
4. Context Insensitivity:
o s % 216€ [d[del contexts Hi AHIH 2111 ©

e "Apple" sudl vs s0 I representation

e Polysemy 44 homonymy {42214
G5dl:

e Word Embeddings: Word2Vec, GloVe

e Contextual Models: BERT, GPT

e N-grams: 520lIs 2I6€ $H4 SWIR 54|

e Dimensionality Reduction: PCA, SVD

43 gls: "SSVO-CP" (Semantic-Sequence-Vocabulary-O0V, Context-Polysemy)

yed 5(s) OR [7 del]
GloVe Al siMaild] aual.

¥YAdIGi:

GloVe (Global Vectors for Word Representation) word embeddings ci-19di Hi2 global AHissisla Hil&dlA
local context windows 12l IS ©.

26id: GloVe vs A ugldii

uRj Glove Word2Vec yduid ugldi
P[[ORTE Global + Local statistics Local context windows BHIgd--A181fRd
Training Matrix factorization Neural networks de1d?] UgldAl

c o . o .
siRigiHdI xsul training el training et 2354
ueeld G sl 1R sl HAifEd yeei

s1H2i12] ulsal:

1. Co-occurrence Matrix Construction:
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e Context windows Hi 2IG€ co-occurrences 21R(d|
e Global statistics matrix Gididdi
e Xij=word j, word i 41 context i s2dl quid A1d &
2. Ratio d1eid?l:
e icilgAI ratios -l d1e1d?]
e P(k|i) = Xik / Xi (word i AdMi 441d dl word k 1 2iai1a41)
o 2Aaiidd1A] g1 AelYel ratios U2 eI
3. Objective Function:
e Weighted least squares objective minimize s29
e | =X f(Xij)(wirT wj + bi + bj - log Xij)?
o i f(x) weighting function &
4. Vector Learning:

* Objective optimize s2di gradient descent diu:q
e Word vectors wi %14 context vectors wj 2iluidi

e ildH representation Gid vectors combine $2 ©
Yy dgiell:
Global Statistics:

e 4 corpus Hifddl diuz &
e Global word relationships swi2 s2 &

e Local ugldal s2di ag 2R
siRigiHdI:

e Co-occurrence statistics Uz train s2 €
e Neural network Ugld+i s2di 2ssul

* M2l corpora Hi2 scalable
c
veid:
e Analogy tasks U2 I3 yeel
e Semantic ¥4 syntactic Gid dcigl SWI 52 ©
e Similarity tasks u2 12l s3]

anfeilds vHidiR:

J = 2(i,j=1 to V) f£(Xij)(wi"T wj + bi + bj - log Xij):?
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e V =vocabulary size
e Xij = co-occurrence count
* wi, wj = word vectors
e bi, bj =bias terms
e f(x) = weighting function
SIAEL
e dlail dAI¥: Global statistics + local context
o AUY 2AsIA dg; 2uw 211fEifds A1ER
e sIRlgiM: Word2Vec sadi 255yl training

e AAYRsIS: [dldy tasks u A1l siHil3
Applications:

* QIGE AHIAdI: ici[eld 26l eligal
e Analogy Tasks: 21%1 - Y2u + 2ol = 210l
o 252 goils?el: Feature representation

e Heild 2Aqdie: Cross-lingual mappings

43l gls: "CROF-PGAE" (Co-occurrence-Ratio-Objective-Function, Performance-Global-Advantage-Efficiency)
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