



































































































































Formalism of Q InformationTheory
Complexvectorspace
w innerproductcompleteTo every system we associate a Hilbert space H w.at keu c T

This course dim 7 Koo dual
Spac

Dirac notation 40147 Fact KEITH 6 1 201 E H
bra Lef r bra sends 147 to Locke

Head IITki CE Fa Ti p p

anti linearTEXCLASSIAIf 11411 1 1447641 orthogonal projection onto Ql4

14 41147 14K 47 147 while 14 4403 0 if 44070

finite set 7K
2
ONB 1 3 2

standardbasis
computationalbasis

e.g qubit F QB 7K w Std basis to f ID f
7 bit

Qperatorson Hibetspacei
LCH Ai 71 0 At linear LCH K 1A H K linear

Adjoint of AE LCH K Att ELEK H s.TL 541 147 401747
ND Canthinkof cockloft in Coor.dinates At AT AT
AELCH Hermitian A At teal eigenvalues

SPECTRAL THA A Fai 144 ikki I otd.ge 5 s

A positidine CPSDI Hermitian all eigenvalues so

equi A Dt B equi 541A147 20 the EH

Notation AE B Iff A B is PSD PSD t AELEH PSD






































































































































A G stale on 71 is an element of DEH LSEPSDEH HIST I
densityoperator

Spare 5 14 41 for some 147 Ese 444 1

maximally mixed State T Ed D dim 2 Tes
S classical on 7 1 52 g p Ix axl f Poo f qubit

probdist

SPECTRACTHM VSFOND Kid prob dish pit 5 pi Kei Kei lt
DEH is cons pj Sj's ensemble S Ip Sj State
extreme points pureStates

What does DEX look like for a qubit 0 LT

Qubits Pauli matrices E Cf f X Ff ji E fi
are basis of 2 2 Herm matrices Ctedvectorspace

5 ELLIE I Hermitian tr i r E Bloch vector

eigenvalues p l ps for PER z
s

pCtp def 4C I y E 4C Urk 1001 ay

S State pctp 20 Urkel Bloch ball

c c

c

ya 11 4simplex classical
useful X trTX's y trTyg Z trFEST IEXCLASSI

How do we get information about a g stale



A measurement C Pour on 7 1 with outcomes in RCfinite set is

µ R a PSDCH S th plut Ise
WERE povnelement

Rule Lf measure in state S obtain outcome
g werWIIwith probability pCw tr pass probdist N

NB Thisdoes NOTspecify chat happens to the g stale LATER

µ projective µ w orthogonal projection to
basismeasurement flu Hokku 1 for OND 140 Joes of Dl

e.g Standardbasismeasurement for ft EI
µ I a PosGtl to kXx1

Qubits can measure in standard basis 107 1175 but also in

Hadamard basis HS I B where I If lo D

e.g S C i s Pstd to 10X01 Jcannot 00THPleader HEtexts If L BE g
HOMEWORLIT

Discriminating g States

Isarce I s So OR Sc f T 011
50 each

WIANTMeasurement µ Lois POSCH that maximizes

Buccess I tr 4067So c Etr Epcc s

How to find it Next week


