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def softmax(x): Pcoblem: tnece Con be_
# assumes x is a vector wnettabilide§ due <0 lm ¢ fs
return np.exp(x) / np.sum(np.exp(x)) Q
of ep

X = np.array([1.2, 2000, -4000, 0.0])

softmax(x)

0.0s

/tmp/ipykernel 1217769/580451730.py:3: RuntimeWarning: overflow encountered in exp
return np.exp(x) / np.sum(np.exp(x))
/tmp/ipykernel 1217769/580451730.py:3: RuntimeWarning: invalid value encountered in divide

return np.exp(x) / np.sum(np.exp(x))

array([ 0., nan, 0., 0.])
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~FURTHER REFERENCES:

CS229s Lecture 5 on hardware aware algorithm design (where this lecture came from):https://
docs.google.com/presentation/d/1kY5MOOJfWny7SvV4D7YeSAulOTMnNnVJTKKGS5DQYLid0/
edit#slide=id.g24c4f25c1b8_0_2

Efficient Transformers, A Survey: https://arxiv.org/pdf/2009.06732 (has notes on sparsity)
Linformer (low rank approximation of transformers): https://arxiv.org/pdf/2006.04768.

Linear Transformers (Kernel Based): https://arxiv.org/pdf/2006.16236

Flash Attention: https://arxiv.org/pdf/2205.14135

Flash attention version 2: https://arxiv.org/pdf/2307.08691



