
L18/91



Contents

1. Density madrices
2. Bounds on Toliques







A complex square mabrix M is

positive semidefinite if

(a) M = M#

(b) u
*Muze

,
Yu.

If
,

in addition,

1) u*Muse - use ,
then M is positive definite.

We write MEN t denote that M. N is psd.







16 A = [a, . . ., am] & 8= [b,.,but ,

both nym,

then

AB
*

- a b t ....ab matrix multiplication
using outer products

16 follows that

(e) A+* 3, 8





Lemme If M is positive definite, it is invertible

Proof If My =o
,
then My -o and so you .

Hence her (m) = <3) . #

Show that if M30 and No
,

then

M+N30.



Lemma A convex combination of density matrices

is a density matrix. G

Lemma. Any pod matrix is a sum of positive

semidefinite matrices of rank one. Any density matrix

is a convex combination of pare states. E











A quantum state is a density matrix.

Physicists will say that the state space of a

quantum system is a separable Hilberd space
lour state spaces will be finite and a state is

a unit rector .
In fact the state is a t-dim subspace

of". The projection ento this subspace is a

rank-one density madriy,
that is

,
a pure state.

















o coclique in a graph/ is a set S of vertices

such that no two vertises ins are adjacent.

The maximum sizeof Caba . independent, stable

a coclique in X is denoted by ((X).








