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Abstract: The theory of polynomia optimisation considers a polynomial objective function subject to countable many polynomial constraints. In a
seminal contribution Navascués, Pironio and Acin (NPA) generalised a previous result from Lassere, alowing for its application in quantum
information theory by considering its non-commutative variant. Non-commutative variables are represented as bounded operators on potentially
infinite dimensional Hilbert spaces. These infinite-dimensional non-commutative polynomials optimisation (NPO) problems are recast as a complete
hierarchy of semidefinite programming (SDP) relaxations by a suitable partitioning of the underlying spaces.

The reformulation into convex optimisation problems allows for numerical analysis. We focus on an operator theoretical approach to the NPA
hierarchy and show its equiv-

alence to the origina NPA hierarchy. To do so, we introduce the necessary mathematical preliminaries from operator algebra theory and
semidefinite programming. We conclude by showing how certain relations on operators trandate to SDP relaxations yielding drastically reduced
problem sizes.

Zoom Link: https://pitp.zoom.us/j/985832956942pwd=SIcvNG90RzFrODBK SHNaUi84bG9DZz09

Pirsa: 23020049 Page 1/39



~

- a e P
Dimensiondl OPLumwsa’ﬁon W oblems in Gluatum 0o

.I‘_ WA ."I:‘ \ Y 'Hs G

A ‘pru'\'-ar Aiat la¥ e \.A{'P'l’r:rx(_\l,\ To L,"V'\( N'{";’--\

Prow,
_,__-----__

Pirsa: 23020049 Page 2/39




e —

t T e

e = X

\gé > o A N < N v e o N ;
’A (o ?:‘;! A ()(IA\ é tu ﬂném

A o

Pirsa: 23020049 Page 3/39




irsa: 23020049

Page 4/39




ﬂ-. { Lver (7 /:'M-“ r,}u.] e 4 -T’ Y ANS |

i
Jﬂ | ()(IE}\) v f@\ﬂf\d et
s C Ol WL -((254 > 'k o Siber € . g

( - Vedhor spece Toghler

; Ik '*.-, Ca,
\ 2oy &y

et A

R Noma \\ V

A Kl \f}\ \\7\ ; 3\\ J

irsa: 23020049 Page 5/39







M.T.T_‘
(UW‘rﬂ{-(_ e

\\IJ V;!S\WE)—\ | ) ﬂ/w\ﬂmr Y
L \oauwtfq/\ g n H




irsa: 23020049 Page 8/39




L“P_,I,f,,';m%\\lj s (V\-e;. -) J'V;./\L»J-/ ?r oMt n~ AMA LS &

K -\ s
M \/ |‘ o ( \/I' V > V/\f -l |
s 1 A \/{;,.r (’)h’_') Y v'_:-]N— )c‘}{ e 0, ([ U\ .l. ..'.._;.-. ﬁ |

\“1-._

' Y / < M [ t/\

A
I

> R MG j\ > Y24«

=

irsa: 23020049 Page 9/39




irsa: 23020049

LS (o O g e

— R e ey

/\ '\ OV g\ [ A

. : 4
Covw lu\JMfJT f“\ >< \;\, / fek.\“ﬁ." AY guw :.X'r VLY Q own X
a

= dea e Soeal oy SR an

\ bW we ‘IUL? - ¥ \Lupz)sooﬂv)] B )(i’ }m )( Ve
i \ \{ ( rf)(ﬁ(v":a_w)A ':‘TJ()-‘.J[(':’ B/-B \ L

*

\_f, > )< S \\/< ! ..-\_u“
{{h N M;J - (|r{a(.._)

\ "\_)\f\\ \WJoL;

Page 10/39




.
gr o e ,()c:u-—x’(wl pe (t'ﬁl"'ltf‘f\%-«f.jx

. \
Cooslalislpse =) warr produc

} 0
SONAA OTh \./j, 2 H 3 “ e

Pirsa: 23020049 Page 11/39




i

\ Y'iam & (\)) ¢ \0O ()7 '_:_,,].-;14 co

- & s [ ”___4 J
e L,m.“ \ i \( % AL n‘,l‘( ¥ (ow \Ji (

Pirsa: 23020049 Page 12/39




Pirsa: 23020049 Page 13/39







A H‘"?r' G'QD @ C‘*&(é&br"‘ A -

') - \«omommo\»'wu— b

A — f(@{)
la ) =\ ()]

A B(X)










Pirsa: 23020049 Page 18/39










t'(fu{Al —

irsa: 23020049 Page 21/39




Pi Page 22/39







Pirsa: 23020049 Page 24/39




irsa: 23020049 Page 25/39




Pirsa: 23020049 Page 26/39




Pirsa: 23020049 Page 27/39













g;‘%_‘:}i 0 'i '

Yoverehbed ‘v;) Je 2; %mu

v “—J e ‘LE EA\N\]—L [O‘V\qﬁ";ﬁe.x

L G b, "’"K WervAn W

Pirsa: 23020049 Page 31/39




Pirsa: 23020049

Se /Q CL‘ (‘;">

C on g\’ﬂ»m “\ ¥ 4

(
3

FO= F C 3

Page 32/39







irsa: 23020049 Page 34/39




iy Ci;ﬁ('if') Pr Lf>3(

irsa: 23020049 Page 35/39










(v
(il ;{¢<>w

(’ Mo + L

\AAA ( \ﬂ

\ VY \\\D L&







