
1

Numerical Computation

Alexander G. Ororbia II  

Introduction to Machine Learning  

CSCI-635

9/8/2023





Overflow and Underflow

• Problems caused by representing real numbers w/ finite bit 
patterns
• For almost all real numbers, we resort to / encounter 

approximations

• Rounding error(s) might compound across many operations; 
lead to algorithm failure
• Numerical errors

• Underflow = when numbers close to zero are rounded to zero, 
e.g., log(0) = −∞ (becomes NaN, nont-a-number, in later ops)

• Overflow = when numbers w/ large magnitude are approximated as −∞ 
or ∞ (again, become NaN)





Dealing with Numerical 

Considerations

Libraries such as Tensorflow, Pytorch, Theano 
detect and safeguard against this (automatically)



y = A * x, we want to (pseudo-)invert A, yielding x = A^(-1) * y (e.g., dim reduction)
→ Uninvertible means we do not have enough data but…
→A^(-1) is “almost uninvertible” with high condition number

→Projection/reduction is inaccurate or “garbage”
→Use eigendecomposition to find condition numbers



QUESTIONS?

Deep questions?!

Deep robots!
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