
Definition: let A be an n x n matrix. A k x k submatrix of A formed by deleting n - k columns, 
say columns i_1, i_2, … i_{n - k} and the same n - k rows from A is called a k-th order principal 
submatrix of A. The determinant of a k x k principal submatrix is called a k - th order principal 
minor of A.
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Let A be an n x n matrix. The k-th order principal submatrix of A obtained by deleting the last
n - k rows and the last n - k columns from A is called the k-th order leading principal submatrix of 
A. Its determinant is called the k-th order leading principal minor of A. 
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To summarize, if a > 0 and ac - b^2 > o then, independently of x1 and x2, we will have 
that Q(x1, x2) will be always positive provided that x1 and x2 are not zero. But this 
means that Q(x1, x2) is positive definite.

Theorem: let A be an n x n symmetric matrix. Then,

A is positive definite if and only if all its n leading principal minors are strictly positivea)
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A is positive definite if and only if all its n leading principal minors are strictly positivea)
A is negative definite if and only if its n leading principal minors alternate in sign as 
follows:

|A1| < 0, |A2| > 0, |A3| < 0, etc.
that is the k-th order leading principal minor should have the sign of (-1)^k

b)

If some k-th order leading principal minor of A (or some pair of them) is nonzero but does 
not fit either of the above two sign patterns, then A is indefinite.

c)
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