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PyTorch Implementation of Approach I for ReLU MLP

The PyTorch implementation of the slice SGD for bias-free ReLU MLP under the GTK of Approach I is
attached as follows, indeed, quite simple:

import torch
import torch . nn as nn
from torch . optim . opt imize r import Optimizer , r equ i r ed
import copy
import math

class SliceSGD ( Optimizer ) :
" " " S l i c e SGD Optimizer . " " "

def __init__( s e l f , params , l r=requ i red ,
momentum=0, weight_decay =0):

d e f a u l t s = dict ( l r=l r , momentum=momentum, weight_decay=weight_decay )
super ( ) . __init__( params , d e f a u l t s )

group = s e l f . param_groups [ 0 ]
params = group [ ’ params ’ ]
s e l f . _depth = len ( params )

norm_prod = 1 .
for idx , param in enumerate( params ) :

norm = param . data . norm ( )
param . data . div_ (norm)
norm_prod ∗= norm

norm_prod = norm_prod ∗∗ (1/ s e l f . _depth )
for param in params :

param . data . mul_( norm_prod )

def s tep ( s e l f ) :
group = s e l f . param_groups [ 0 ]
params = group [ ’ params ’ ]
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pdata = [ p . data / p . data . norm ( ) for p in params ]
layer_sum = [

( data ∗ p . grad . data ) .sum( ) for ( data , p) in zip ( pdata , params ) ]
layer_sum = torch . s tack ( layer_sum , dim=0)
c o e f f = ( layer_sum . mean ( ) − layer_sum )

norm_prod = 1 .
for idx , param in enumerate( params ) :

grad = param . grad . data + c o e f f [ idx ] ∗ pdata [ idx ]
param . data . add_( grad , alpha=−group [ ’ l r ’ ] )
norm = param . data . norm ( )
param . data . div_ (norm)
norm_prod ∗= norm

norm_prod = norm_prod ∗∗ (1/ s e l f . _depth )
for param in params :

param . data . mul_( norm_prod )
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