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Solving differential equations with deep 
neural networks 

= - +g(x)

Xc [0 , 8)

g(x) = 90exp( -x)
90 = g(x =0



Population growth

y= g(t)(A -g(t)
230

, growth late A >o
max population

g(c) = go
analytica ( soh Floss,

g(t)=90)(exp(ant)



Exponential decay

- (- rgx)) = o

= f(x , g() , g()) = 0
In geneal

f(x , g(x) , g((x) , g"(x) --

g()(x)) = 0



Finite difference schemes
Taylor expand
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Two-point boundary value
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Neural Networks

f(x , gx) , g'(x) , - .
. g(x)) = o

Trial solution

g((x) = h
, (x) + hy(x , N(x,+)
t
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Boundary
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Exponential decay
g+ (x) = 90 + XN(x , t)



Two-point boundary value

g + (x) = x( -x)N(x, t)
X=0 g+(c) = c

X = 1 St() = 0
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