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 13, 2025 - 9:00 AM

URL: https://pirsa.org/25030039

Pirsa: 25030039 Page 1/22



\

T P, AT
YO N MAA X‘\,’\ ¢

)

Pirsa: 25030039 Page 2/22




VD
l y

arreel e
U\ }i\\ {/_\gil\,k e

~—

j

\ (N |

| ' ) ) fo7 C/\ A L =
Q 1 /&;@Uﬂ Sb“ C‘\-w”\ch {)ﬂ;a w _;,C/\\L% i’f}‘é o UmL CLU(/Q,.OZC'X n C\a)szi

l

. \ i
; \ GNE
- Cam L:/t &X \}*Wﬁf/\ B A 5

< I;‘b’K

Dy

( Ty
W T

K=

Pirsa: 25030039 Page 3/22




3\
i\

t ]
\ J P
{ :“”7/\ \.'{ .'!}:-'
soucly

."".' ) \
L W Ay AA TN
.__/’\fﬂf'f\'.ﬂ\i \‘AN\" 3

no\ .
W -,{

{1 §
\ g
\f‘
h.‘ﬂ Vv
7 C/V'"J,v/ y

rede e dinen

- .I\ Aon 6| L,,"ﬁc’i‘ﬁ'cﬁ\q\fm‘\ VR
Ca Ay, X

Pirsa: 25030039 Page 4/22




. 7 - P
QN ANV

Pirsa: 25030039 Page 5/22




\ b

N

A fy
J 2o o = @ ' e
B G e \U'\\{/ {')\':.3\\(7\_/\ T1£4 )\// X .,.\ \\ \AJl
;( A /

e W g 7, s Py s
I e L OV

\

P

\ | :
[ ’ [ \ ‘,’( Nl __“\‘Ir-)
'\.\(. | '\\ ““(_\\.r-"" T 7 k‘:\ N ¥

|\
\

Pirsa: 25030039 Page 6/22




. Firefox File Edit View History Bookmarks Tools Window Help

[ XN | (31 | Principal Component Analysis expla X+

= c O B nttps:/jsetosa.iofev/principal-component-analysis/

B 113%
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variation.

Drag the points around in the following visualization to see PC coordinate system adjusts.

original data set
104

PCA is useful for eliminating dimensions. Below, we've
plotted the data along a pair of lines: one composed of the x-
values and another of the y-values.
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output from PCA
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If we're going to only see the data along one dimension,
though, it might be better to make that dimension the
principal component with most variation. We don't lose
much by dropping PCZ since it contributes the least to the
variationin the data set.
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. Firefox File Edit View History Bookmarks Tools Window Help

[ XN ] (5] | Principal Component Analysis expla X+

O B nttps:/jsetosa.iofev/principal-component-analysis/

original data set
10+

PCA is useful for eliminating dimensions. Below, we've
plotted the data along a pair of lines: one composed of the x-
values and another of the y-values.
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output from PCA
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If we're going to only see the data along one dimension,
though, it might be better to make that dimension the
principal component with most variation. We don't lose
much by dropping P2 since it contributes the least to the
variation in the data set.

(ST S ]
B
o~ oo

T bd
2 0
I ®
2 0

Pirsa: 25030039

Page 8/22



‘ Firefox File Edit View History Bookmarks Tools Window Help

[ XN ] (3] | Principal Component Analysis expla X +
= c O B https://setosa.iofeviprincipal-component-analysis/ B % L @ O =
3D example

With three dimensions, PCA is more useful, because it's hard to see through a cloud of data. In the example below, the original data
are plotted in 3D, but you can project the datainto 2D through a transformation no different than finding a camera angle: rotate the
axes to find the best angle. To see the "official" PCA transformation, click the "Show PCA" button. The PCA transformation ensures
that the horizontal axis PC1 has the most variation, the vertical axis PC2 the second-most, and a third axis PC3 the least. Obviously,
PC3is the one we drop.
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Eating in the UK (a 17D example)
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