Projection-Valued Measure & YROXECT (VE HEA SO B MENTS

A PVM measurement is obtained through a projector system !, which is defined as a set of operators
{P;,i € M} of Hilbert space H, where M is an alphabet set of all possible outcomes of the measurement, if

these operators have properties: 1) P; is Hermitian: P; = P;T; 2) P; is positive semi-definite: P; > 0; 3) P;
is idempotent: P;> = P;; 4) P; is pairwise orthogonal: PP; = 6;; =0, fori # j; 5) {P;,i € M} forms a
resolution of the identity on H: Y. ;cp P; = Iy.

The probability of obtaining outcome i for a given state s = [1p) is specified by

Pm(ilY) = P(m =i|s = ) = W|P[) (1)
And the post-measurement state is given by
POSLE [GpIPifp)
For mixed state, specified by the density matrix p, the probability of obtaining outcome i is given by
Pm(ilp) = tr(P;p) 3)
where tr(+) is the trace operation. And the post-measurement state is specified by the following density
matrix:
® _ PipPi <}
Ppost = tr(Pip) £~ MM (4)
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NAUHARY DILATATION THEOREN ¢

e POVMs, also called generalized measurements, can be understood as projective
measurements on a larger system.
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