Machine Learning Course 2024 Spring: Homework 3

April 28, 2024

1 Problem 1
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Solution:

The loss function is
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The derivative of the loss function w.r.t g; (1 <i <gq) is
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The derivative of the soft-max function w.r.t z; (1 <j <gq) is
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So, the derivative of the soft-max function w.r.t z; is
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According to Eq.(2) and Eq.(6), the derivative of the loss function w.r.t z; is
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The derivative of z; w.r.t way; (1 <k <n,1<j<gq)is
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According to Eq.(7) and Eq.(8), we have
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The derivative of z; w.r.t by; (1 <j <gq)is
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According to Eq.(7) and Eq.(11), we have
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The derivative of z; w.r.t a, (1 <p <mn)is
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The derivative of the ReLU activation function w.r.t h, (1 <p < n)is

0, if hi <0,
F(h) = da, _ OReLU(h,) _ if hi < (15)

Ohy Ohy 1, otherwise.
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According to Eq.(7), Eq.(14), Eq.(15) and Eq.(16) we have
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The derivative of h, w.r.t by, (1 <p <mn)is
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2 Problem 2

First, we consider the feed-forward process:
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Then, we compute the back-propagation using Eq.(10), Eq.(13), Eq.(18) and Eq.(21):
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Given the gradients above, we update the parameters as follows:
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