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Quadratic Forms

e A quadratic form is a function f: R" — R
f(z) = 2" Ax

for some A € R"™*"
e Can take A to be symmetric, since

o Ar = (2T Ax) = 2T AT2 = :CT%(A + ANz



e A € R"™" is positive definite (positive
semidefinite) if 27 Ax > 0 (27 Az > 0) for all
reR"#£0

e A € R"" is negative definite (negative
semidefinite) if 27 Az < 0 (27 Az < 0) for all
re€R"#£0

e A is indefinite if neither positive nor negative
semidefinite



Definiteness is characterized by eigenvalues of A

A positive definite < \; > 0, Vi

A positive semidefinite < \; > 0, Vi

A negative definite < \; < 0, Vi

A negative semidefinite & \; <0, Vi



