
COMP 545: Advanced topics in optimization 
From simple to complex ML systems

Lecture 4
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•There are problems though that lead conditions that do not have closed-form 
     solutions, neither there is an easy augmented Lagrangian formulation.

•One can model problems with barriers into the objective to model the constraints.



Line of thought towards IPMs

•Constrained problems though often have optimal solutions on the boundary 
     of the constraint set.
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Line of thought towards IPMs

•Constrained problems though often have optimal solutions on the boundary 
     of the constraint set.

•So, solving these problems using powerful routines, like Newton’s method,  
     gets us into “trouble”, as the barrier terms explode (this is reflected into the 
     condition number of the problem).
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•Constrained problems though often have optimal solutions on the boundary 
     of the constraint set.

•So, solving these problems using powerful routines, like Newton’s method,  
     gets us into “trouble”, as the barrier terms explode (this is reflected into the 
     condition number of the problem).

•Newton’s method (at least the analysis) heavily depends on the condition number. 
     We need analysis that takes into account this singularity.
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•We need to define a different distance norm that takes into account this.

khkx ⌘
q

h>r2f(x)h
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•This norm depends on the Hessian; so if the Hessian changes quickly, 
     we might not be able to bound using 
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•Thus, the rate of change of the Hessian should be bounded.
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•This reasoning leads us to impose a bound on the third derivative in terms of the 
     Hessian:
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