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Gradient descent finds global minima



Global convergence of gradient descent

Theorem (Du et al. ’18, Allen-Zhu et al. ’18, Zou et al ’19) If the 
width of each layer is poly(n) where n is the number of data. 
Using random initialization with a particular scaling, gradient 
descent finds an approximate global minimum in polynomial time.



Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View
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Hoefding inequality
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ReLU smoothness
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Gaussian Anti concentration
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