Title: Lecture - Machine Learning, PHYS 777

Speakers: Mohamed Hibat Allah

Collection/Series: Machine Learning (Elective), PHYS 777, February 24 - March 28, 2025
Subject: Condensed Matter, Other

Date: March 05, 2025 - 9:00 AM

URL: https://pirsa.org/25030036

Pirsa: 25030036 Page 1/20



AR \ (
e 3\— _\#1/ ‘. J~/H

fa I |
- ! 5 { i,—
j—->- \/C«f‘ic"‘vﬁﬁ; O V‘Cixf?v\\ PeECnl
(‘: /
i
L) @30‘5 K: \oY Qg‘f"\i’ﬂ‘f\

/

Pirsa: 25030036 Page 2/20




+ | [
R iy AR
L/ () j

A
ks B | : L
Loll o 22 42 Naunwre |
-l |\ A oatel L /
/}\_).'/\_i = _\C."i‘- \ ) ‘\ ;

/

Pirsa: 25030036 Page 3/20




Pirsa: 25030036 Page 4/20




™

N .\ I._II { J 1 e 0 ; # A\ ¢
LA \ "-\.f'.= Lt) VO \ IU\ \\{‘/C’ _.z\ ]
VR P m_@*/\;\ Tf/“ t
View Con@'C

M .\ - { \ 0

|

0 deendal B g et
\!\[\f GJ»kV‘VZ/-‘, /\"\JON VA hd‘\( \ \

i

N2 -
L b

( ) :::\ | |
€)3< ) \\—\V\F WAV AR -
/

N \-'/

i
\ r

VOO - O
DYme. hefveln v (WA
N

Pirsa: 25030036 Page 5/20




& Firefox File Edit

[ ON ] 3 | ©© Polynomials_fitting_illustration. X A Neural Network Playground X A Neural Network Playground X ANeural Network Playground X ANeural Network Playground X [ Deeper Playground - Deep Lear X

View History Bookmarks Tools Window Help

O B 52 https://colab.research.google.com/drive/1d8019_xyNKakm8axGp8_8RnDLBJ59_ux#scrollTo=4p.

CO & Polynomials_fitting_illustration.ipynb ¥ &

File Edit View Insert Runtime Tools Help

—
—

4

Pirsa: 25030036

+ Code + Text

ACU7q6m8Hf

e T L e

@ samples
—— model

v 0s completed at 7:17 AM

MBE0=208"aQ@@CTM2 A C

FEEEREREED

B @

150% 7 A4

2. Share L @

Reconnect

Page 6/20

hd

A



& Firefox File Edit View History

Bookmarks Tools Window Help

{x}

E] €O Polynomials_fitting_illustration. X A Meural Network Playground X

A Neural Network Playground X

A Neural Network Playground X

(&) QO B =2 https:f/colab.research google.com/drive/1d8019_xyNKakm8axGp8_8RnDLBJ59_ux#scrollTo=4p4ACU7q6m8Hf

& Polynomials_fitting_illustration.ipynb  ¥¢ &

File Edit View

+ Code + Text

Insert Runtime Tools Help

A Neural Network Playground X

B Deeper Playground - Deep Lear X

E]

150% oY L

2. Share L @

Reconnect

vV o B 272 0@

The following notebook plots the result of using gradient descent to learn a degree 'd' Legendre polynomial on training samples. The default

configuration uses training samples which are essentially a cubic with noise (feel free to change this below).

Note that the output of gradient descent starting from 0 initialization of the objective
N 2
min X6 -yl

is equivalent to f} = Xty

[] import
import
import
import

import

SOV s WNR

numpy as np
numpy.random as rand
numpy.linalg as la
pylab as plt
ipywidgets as widgets

from ipywidgets import interact

[] 1 rseed = 1932
2 rand.seed(rseed)

[ ] 1n =20

2 sigma = 0.3 # stdev of noise
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Learning rate
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Activation

Tanh

=reg-plane&learningRate
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Regularization

v None

3 HIDDEN LAYERS

+ -

4 neurons

Click anywhere to edit
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weights,
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OUTPUT
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