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2. Minimization in several variables
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(1st order) necessary condition:
*
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(2nd order) sufficienct condition: 
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qudratic form

x H x  


H is positive 
definite 

All Eigen 
values are 
positive

All principal 
minors are 
positive

Pivots are positive in 
the row‐echelon form

p
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Quadratic form 
Eigen values of  Nature of 
All l

* * *Tx H x  H H *x
Positive PD All are positive  Local min
Negative ND All are negative Local max

Non‐negative PSD Some zero, others  Probably valley 
positive with flats.

Non‐positive NSD Some zero, others 
negative

Probably ridge 
or

Any sign Indefinite Mixed signs Saddle point
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