


• classical convergence analysis for newton method

III'ful - fifty ill. E L IH-y th affine transformation changes the norm
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classical convergence analysis :
depends on unknown constants

bound is not affine -invariant

convergence analysis via self - concordance
does not depend on unknown analysis
gives affine - invariant bound

applies to special class of convex functions I self - concordant )
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* self - concordant calculus

preserved by positive scaling asf , and sum .
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° Convergence analysis via self -concordance
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• implementation
Main effort in each iteration ..
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g. sparse hessian

full = Eexplxi - hit )
the hessian is tri diagonal

ey . Diagonal - plus - low-rank
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' Equality constrained minimization
min . full
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f- convex , twice continuously differentiable
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with rank It =p
pet is finite and attained

optimality condition : it is optimal iff there is a U ' sit
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g- equally constrained quadratic minimization ( Peste )
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Eliminating equality constraints
represent EHAx=b3 as
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• Newton step with equality constraint

newton stop off at feasible x is given by
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oxnt solves the second -order Taylor approximation
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• Newton's method with equality constraints

given starting point xedomf with Reb

repeat f
compute the newton step and newton decrement Nne . NH

stopping criterion : quit if Mr EE
Line search : chose step size t
x : = Xt t 'dint

}
Affine invariance

• Newton's method and elimination
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• Newton step at infeasible point
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