




















































































RepimathBacround

avector 10 f 117 9

14 g clog ap

two dimensional Hilbertspace
describes the stateofa get

Frohabilities

E
Fordimensionde 43 101 t 1 Id is

d 101 111 1 as 1

M i tail

1 10 1 01 9
For a Lector fi 1

1010

Probabilityoffindingthequality in state 1k

Inti is an
It iftiti























































































For 147 cnin net columnvector

1 1 oral EG can bra row vector

Improduct 414 141

p
4

44147 g at am
tacit ad.cat ac

Note 414 m
Proof 14143 ae It at E.gg

ician

Butalso 1414 55 ca.it

ff Ecian 7 a

bmatrices unit matrices
9

10501

f f
10111

used for describing

p g
likes

9general quantumStates

and quantumgates























































































M Mm Mm melevel Mototal molkel maliki

Mke KIM e

eg helmies 11 01
mm mm

me mail me

For a dxd matrix M É Mae kkel Mae kMle

Identiymatrix a f l inkhl Eilenkent

Lampese m mm mm

Mt Moo mi

Mo mi

mitiarmatix int m m
ftp.mmiffmoTo mi

Me Too me isreal mootIR

Mo Mio My My MyER

my mi























































































it
pso non negative eigenvalues

the Bloch
sphere faced

sumofthediagonalelements

T.IM
d
Ckimin

a tenduct g
142
8

For describing

multiplequbits a p.to Bilk
entanglement

For
dimensionality anini.ie heEpi2 2

41
1 man.se i ams oli ates

10,910,01
t 0

Also written as lines



Entanglement

Statevectors of two qubits belongs tothe tensorproductspace at

la A prenatal has theform

Statevector 14251412014 14,7Eddi 147Ed

Densityoperator By a Is oneD d It
d setofmotility

A stare at theform Pas Ela t to

Also called classicallycorrelated probabilities



Example Par 10161Aa loxels 1174a0 1 ilp X 0,1 plotplit

f 101 11

Aidefthisstate is diagonal inthe tensorproduct basis
107A 10713 107A 1113 117A 10 117A 1B

ppm 9075010AB

tinklas Pas

00 01 10 11

All States of two probabilitic bits canbe expressed in thisway

Pan

or
0

p P
p plesser palikiIfiii an Imranstate onebit

Anysystem whoseStates arealwaysdiagonalin a fixedbasis
is referredto as a classical

An endelstate is Not a separablestate



b Eml
0,0 10 010

1 TheBettstates 11,11 1110111

It I kett 1 10,01111117

E I Ken intranet

ⁿʰÉ

ᵗᵗ

2 1 9 E 1,21 2 go It
1 X X 9 It

lets E

Indderin let trafflates 10,0 thisat I

see laterfortheotherddimensionalBellStates

f f E f
xoalienylktlble.es this 10

lymsn.mn iiii fiEiii
Translates ftp.gttm

10,0 11.1



14,2 2,1074β112 14 date Balls

14 0 4 2,210,07 4921917 β4211107 βPa11.12

Theredoesnot exist valuesof 21.22Pup Suchthat14,10147 It

10,0 0,01011
lez.in take0,13 is an ONBforQ e 10,1 010 011

Iii to
Ulz a Ezn

q f ai
a uat ut.at

lancet

EzmkEznl t.azx'esai is an ONBforL e e Y 0 o o o

Pan

iiiifeng.fm
mlas

Ea th Hab BellStates form a meet Pom fffer
Important ingredient

in teleportation

d
tenkent 11


