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Abstract Linear Algebra — Part
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Example: 1In H_— .
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~———=> check 3 vules of inner product A

L_> <X,X> = <X1 AX> > O for X#O

standard

hxn
Definition: A€ F is called a positive definite matrix if:

X
° A = A (selfadjoint/symmetric)

* <X,AX> > 0 for all X€n:h\§_0k
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Fact: 1f A€ ﬂ: is a positive definite matrix, then

<Y' X> = <Y' Ax> defines an inner product in ﬂ:h
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Example: %, (| %>x>* LT R R X o §x.x,
sltandar

1
= |x, + xZ\L + 3-x,| >0

1
1f |x1+ XL\L+.3'|XL| =0 => |X1+ XL\L:() and |X,.| = 0
L/Y\/
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Proposition:  For a selfadjoint matrix AC_: H: , the following claims are equivalent:

(a) A positive definite

(b) Al eigenvalues of A are positive <> O>

(c) After Gaussian elimination (without scaling and exchanging rows)
OV\\% with row opeya‘\'ions ZL+7\J ) (see part 37 of Linear Algebra)
all pivots in the row echelon form are positive,

(d)  The determinants of the so—called leading principal minors of A

are positive,
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det(H,) > 0, det(H,)> 0,..., def(H,) >0

(Sylvester's criterion)

Example: ) _ (‘1 L) (d) det(1) =1 >0
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(c) Gaussian elimination: L EJ>I <|I| @
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