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Abstract: This course is designed to introduce modern machine learning techniques for studying classical and quantum many-body problems
encountered in condensed matter, quantum information, and related fields of physics. Lectures will focus on introducing machine learning
algorithms and discussing how they can be applied to solve problem in statistical physics. Tutorials and homework assignments will concentrate on
developing programming skills to study the problems presented in lecture.
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Tutorial 2, Problem 2

Accuracy vs. the number of neurons in the hidden layer
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Tutorial 2, Problem 2

Accuracy vs. the magnitude of noise in the data
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- learning_rate = 0.1
- cost_func = torch.nn.MSELoss()
- activation_function = sigmoid
- number_of_layer and neurons: 1, 4
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Tutorial 2, Problem 2
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Tutorial 2, Problem 2

Accuracy vs. the number of different labels (branches)

CrossEntropyloss CrossEntropyLoss MSE
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- first layer uses sigmoid

- outer layer uses softmax

PERIMETER
SCHOLARS
INTERNATIONAL

Pirsa: 22040069

Page 5/21



Overfitting

mag_noise
hidden_size

=
(=]
L

=
(o2
1

L
w
o
o
o

15

=
©
o

[

&
[=)]
1

5000 10000 15000 20000
Epoch

=
(=]
1

=
e+
1

=
[=)]
1

Training accuracy

5000 10000 15000 20000

Epoch
PERIMETER
SCHOLARS
INTERNATIONAL

Pirsa: 22040069 Page 6/21



5

{ ) ;
e e, o
J

ok P

Pirsa: 22040069 Page 7/21




Pirsa: 22040069 Page 8/21




Pirsa: 22040069 Page 9/21




/ b

Pirsa: 22040069 Page 10/21




Pirsa: 22040069 Page 11/21




Pirsa: 22040069 Page 12/21




\’(‘-H:\;\""“q ('}{H(l r]é\jtf (ASe A Jf”: ’;U Mf}

)}*I 2\ Par LY S
A]

J

Pirsa: 22040069 Page 13/21




(\‘{1\\ lihhl',\i “‘;ll r'l { eV 1|l| ORIAl ]n (li\hf

Pirsa: 22040069 Page 14/21




Pirsa: 22040069 Page 15/21




Pirsa: 22040069 Page 16/21




Pirsa: 22040069 Page 17/21




Pirsa: 22040069 Page 18/21




“‘ 1
I )\M ( } QY AYNLTE

Pirsa: 22040069 Page 19/21




Pirsa: 22040069 Page 20/21




Pirsa: 22040069 Page 21/21




