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Machine learning (ML) iS one of the most popular topics of nowadays tesearch This particular topic is having applications in all the areas of engineering ond 

sciences Various tools of machine learnang are having a rich mathematical theory Therefore, in order to develap new algorithis of machine/deep learning 

it is necessary to have knowledge of all such mathematical concepts In this course. we will introduce these basic mathematical concepts related to the 

machne/doep learning, In particula, we wll focus on topics fro natr1x algebta, calculus, optimization, and probabilty theory those are thoving strong 

lnkuge with machune learning Applications of these topics wil be introduced in ML with help of some real-ife exanples 

INDUSTAIES SUPPORT :Microsoft/Amazon/intel 

Course Type 

Duration: 

Essental Wabemalca fot Machine Leanng- Course 

INTENDED AUDIENCE: UNDERGRADUATE ANO POsTGRAUATE STUDENrs OF COMPUTER SCIENCE/MATHEMATICs/DATA SCIENCE 

PREREQUISITES: None 
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12 weeks 
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Note This exam date is subjected to change based on seat availabilty voucan check fnal esarn date on your hal tic 
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Week 7: Basics concepts of Calculus, gtadient, Jacob 

Week 8 : Calculus n Python, Convex 
Nurmencal Optinizati 
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Week 10:opim2anon uayy 
Discrete 

Essental Mathemalics for Machne Learnng- Course 

Undergraduate/Postgradualu 

Week Vectors in Mach1ne Learning. Basics of Mattix Algebra,Vector Space, Sutbspace, Basis and Dimension 

Week 2: Linear Transformations, Norms and Spaces, Orthogonal Complement and Projection Mapping, Eigenvalues and Eigenvectors, Spectal Mattices and 

Books and references 

15 Oct 2021 

Week 3: Spectral Decompas1tion, Srngular Value Decompostion,t ow Rank Approximations, Python Implementation of SVO and Low rank Approximatian 
Week 4: Princ1pal Camponent Analysis,Python Implementation of PCA, Linear Discriminant Analysis, Python Implementatian of LDA 

09 Aug 2021 

Week 5 :Least Square Approximation and Minimum Normed Solution, Linear and Multiple Regression, Logistic Regression 

Week 6:Classification Metrics, Gram Schmidi Process, Polar Decompos1tion, Minurnal Polynomial and Jordan Canonical Form, Some mote Matrices 
Applications in Machine Leaning. 

24 Oct 2021 IST 
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sfistribution fuoctions ioint orohability and cowatiance ottorf uction to SVM Error 
Week 12:Lagrangan Multiplier method, concepts of duality, hard and soft margin classit1er, SVM in Python 

uGhange of variables 
nctons, Introduction to Dptimization 

1. W Cheney, Analysis for Applied Mathematics. New York: Springer Science"Business Medias, 2001 
Axletr, Linear Algebra Done Right (Third Edition) Springer International Publishung. 2015 

3 J. Nocedal and S. J. Wright, Nurmerical Optirnization New York Springer Science+Business Media, 2006 

e learnng 

4 JS Ro senthal, A First Look at Rigorous Probability Theory (Second Edition) Sirgapore. World Scientific Publisthing. 2006 

VM, Error miimizing LPP 

214 



Swavaim (https://swayam gn/ 
About Swayam (https //swayam gov in/ albo) ACoures 

Course certificate 

Dr Sanjeev Kunva 
ai is work1ng as an associate professor with Department of tMathenatcs T R*ee Department of Mathematics and Cormputer Science, Universily 

Latler, ie worked as a postde al felltyn th 

research n the area of cornputational algorithms, inverse problerns and image 
of Udine, italy and assist arit totess wthh T Rotkee He is acteifit treted teactg atd 

journals conterences of repute He has completed a couple ol sponsored researc 
processig He has published rnore than 55 papers in varous tetnaten 

Springer and CF 

Prof. Sanjeev Kurmar 

Dr. S. K Gupta is an Associate Professor in the Depattment of Mathematics, I|T Roorkee His area of expertise includes nonlinear, nonconvex aerY optimization. He has quided three PhD thesis and have published more than 40 papers in various internalional journals of repute 

The exam is optional for a fee of Rs 1000/- (Rupees one thousand only) 

IIT Roorkee 

Prof, S. K. Gupta 

The course is ftee to enroll and learn from But if vou want a certficate. vou have to register and wtite the proctored exam conducted by us in person at any of the des1gnated exam centres 

Date and Time of Exains. 24 October 2021 Morning session 9am to 12 noon, Afternoon Session 2pn to Spm, 
Reqistration url Announcements will be rnade when the registration form is open for registrations 

CRITERIA TO GETACERTIFICATE 

The online registtation forn has to be filled and the certification exarn fee needs to be paid More details will be made available when the exan req1stration 
form is published If there are any changes, it will be mentioned then. 

Final score = Average assignment score + Exam scote 

Please check the form for more details on the cities where the exams will be held, the cond1tions you agree to when you fill the form etc 

) 

Average assignment s T score = 25% of a 

YOU WILL BE ELIGIBLE FOR A CERTIFICATE ONLY IF AVERAGE ASSIGNMENT SCORE >=10/25 AND EXAM SCORE > 30/75. If one of the 2 
criteria is not met, you will not get the certificate even if the Final score >= 40/100. 

https//onlinecourses.nptel.ac in/noc21_ma38/preview 

Certificate will have your name, photograph and the score in the final exam with the breakup It will have the logos of NPTEL and |T Roorkee it wll he e 
verifiable at nptel. ac.in/noc (http://nptel ac.In/noc) 

Only the ecertificate will be made available. Hard copies will not be dispatched 

Once agan, thanks for your interest in our online courses and certilication Happy learning 

34 

CRC press rch ptoects and witten sevetal chapters in teputed teck s putlhed tti 

of average of best 8 assignments out of the total 12 assignments gven in the course. 
Exam score 75% of the proctored certification exam score out of 100 
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Department of Humanities and Mathematics 

Date of program: July to October 2022 

About the Program: 

Resource person: Prof. S.K. Gupta 

FDP on "Essential Mathematics for Machine Learning" 

2022-23 

REPORT 

Prof. Sanjeev Kumar, Department of Mathematics, IIT, Roorkee. 

PRINCIPaL 

Machine learming (ML) is one of the most popular topics of nowadays rescarch. This particular 

topic is having applications in all the arecas of engineering and sciences. Various tools of machine 
leaming are having a rich mathematical theory. Therefore, in order to develop new algorithms of 
machine/deep learning, it is necessary to have knowledge of all such mathematical concepts. In 
this course, I have been introduced these basic mathematical concepts related to the 
machine/deep learning. In particular, I have been focused on topics from matrix algebra, 
calculus, optimization, and probability theory those are having strong linkage with machine 

learming, Applications of these topics have been introduced in ML with help of some real-Iife 
examples in this 12 weeks course. 

G.Nareyani Iacitutn of 
TechnolocySce vman 
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