Symmetric Matrices and Quadratic Forms

Positive Definite Matrix

If S is positive definite S = AT A (A must have
independent columns): AT A is positive definite iff
the columns of A are linearly independent.
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Eigenvalues & Positive Definite Matrices

POSITIVE DEFINITE = POSITIVE EIGENVALUES

POSITIVE EIGENVALUES = POSITIVE DEFINITE
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Left determinants & Positive Definite Matrix

All upper left determinants must be >0
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Sylvester’s Criterion

Suppose A € M,, is self-adjoint. Then A is positive definite if and only if,
for all 1 <k < n, the determinant of the top-left k x k block of A is strictly

positive. Y/
I Cle‘\' /;\

ool pd e 5le Al oo e Bl s 11805 B b
Ol Ols 55 0590 e 5 ol 38 SO &S sl ) X\ el a0l (..,.i:.a sl | el )
ol 03 45 Pd a2 yd 5 548 33 05 9 Sl Jolae

C"":":"" Anxn LSLA k.)L“::"oj:"> )f‘ r':"i:‘q C"‘ft} S C""‘"")‘jéj'.’ ‘4(71—\)X(n—\) Ls‘j'.’ (’g’. r'::‘s e g}aj'e
RGIUW o Yo RSO PPN Lot

:(':""’d’)‘f; ko gas 0 b 5 93 4 93 Aglacig sl
-I':Z/\i‘“i
.L)\.})‘}@?}DL&OE})‘Jﬂ)J\JﬁJ&

(Z /\iui)TA(Z Aiv;) = Z /\;uin’h'i = Z /\fl'IT/\(..’,; = Z /\f'lviT(*,» = Z /\}’H‘l*,-HY > o

Ldd o) Gl W osag s dels s @ & 03 Vi) SMer

o 5 OLes 55 g3 ool oo A yyximnay) 5 Ansn 25 Olws 33 48T sl ol 51 S0 3T (sl
S IVLwl can wlie L ASL Gl WL ol N, & O 90 ol sl ol s o5y Hldas
}:;LagTwa:u..gx,\c,._:aL?‘;f\L:LM;_,},\@<:LQ3M.L_¢4>&:JLAA,-X,UL;‘_;Lau_jby
o2 W el sl 4w 0I5 ea g el e 05 (690 018 o e YL 6010 ol et
.w\g;aéax}g@?



Pivots & Positive Definite Matrix

POSITIVE PIVOTS = POSITIVE DEFINITE
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Properties

Suppose A, B € M,, are positive (semi)definite, P € M, ,, is any matrix,
and ¢ > 0 is a real scalar. Then
a) A+ B is positive (semi)definite,
b) cA is positive (semi)definite,
¢) AT is positive (semi)definite, and
d) P*AP is positive semidefinite. Furthermore, if A is positive definite
then P*AP is positive definite if and only if rank(P) = m.
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