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desirébe manybody quantum

states But the toolbox

is applicable far and wide Here
I will describe

2 different problems
where a TN perspective

is

useful

Graphcoloring
Given a graph G

and an integer k

how many
different

colorings
are
allowed

no 2 vertices
have

the same
color

Chromatic polynomial

P G k k a kTask
2

n G1

The answer is veryhard
to compute forgeneral

graph



Is a 4 regular planar graph
3 colorable

NP hard

What is the number of q coloring for a

planar graph for q 3 Phard

Related to TN contraction

In fact for any graph G P G k can

be represented on the answer of a TN contraction

EE
ondp

dimension

on thevertex
1 if all the indices are

equal
0 otherwise

alongtheedge
1 if the 2indicesdon't

match

always a rank 2
0 otherwise

tensor

TN contraction forgeneric planargraphs
is very very

hard
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IE II
1 Alice and Bob share a Bell pair AB

125
EL

Bell Basis
States 100711

10111

4 Eel t.EE ktu

yz
Paulimatrices

2 Alice has a
quantum

state Q

3 Alice measures Q and A
in Bellbasis

and informs Bob of their_measurement



4 Bob applies a Pauli correction
based

on Alice's
information Bob's qubit

B is now in state 147
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Bob
Alice

How do we know this
correct

How can I model
measurement

contraction with one of the
eigenstates

of my
measurement operator
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that
1147

This trajectory
happens with probability 1

as we expect from teleportation


