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Global convergence of
gradient descent
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Gradient descent finds global minima

Practice: gradient descent
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Thousand steps
Zhang Bengio Hardt Recht Vinyals 2017

Understanding DL Requires Rethinking Generalization



Global convergence of gradlent descent
(YuVEy &Jj
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.

< — 9%1 o Ely s £& /é Yy,
7L" 4 %C/{Of/cq-ﬁ‘ (




Gradient Flow: a Kernel Point of View

L) = %/@ (f/é’/m),%)
7=

N

(¢, %)
IR T TR
00 T V=
> L(EY
_ . dee) 0=
(o 28 250

*
T—f L (@) }mu%7 (oK =) UnigC @7’&/ t)=>0
Jor v, + J‘f’ ()muawﬁﬁ// Jw (&) =2 V)
we  ant slpy €999 /ﬁ(ﬁ(”/X\‘) ) Y



Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View X
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Gradient FIow 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 v
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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

[[ V/VH Wi (d) [(

\gg du/y(// /
Jf ‘ du/VM/“

_ Us (1 /— Uy X5 1?"/“’”)(7 /J/
j\ “ 7 ( / )/\//—)5

L gy O ((/s
£ C So )"vd)

C- €
< -
N M“



Gradient Flow: a Kernel Point of View
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Gradient Flow: a Kernel Point of View [/J, | )
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Gradient Flow: a Kernel Point of View
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