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2 group actions
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homogeneous space

7 1 defs and 5 0 Theorem

7 2 practise with terminologies




























































































3 Sun cuts on a qubitspace Q

We know SESUKI
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stabilizer orbit theorem
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7.3centra ersubgpsandcountingconj.cls.CI
Moone

G acts on G by conjugation

Oachi 84ft LEG Ch conjugacyclass
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For a finite group

CH stabilizer orbit

orbits partition groupie

fissasm
I Gt 1T class equation

Nowonsiderthenter
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Theorem If IG P p prime Then

center is nontrivial i e Z G 913

Pef 02f Cash G 7841 triwal

Stabat

Lagrange theorem 1 Calf ph nician
P I P 12g i e 12Gt

p miso

Example 1Gt 8 2

Abelian 28 28 28

non abelian Q Z Q 82

Theorem Cauchy

p 1Gt p prime SEG of orderp
gP 1

HW Lemma G abelian PI 1Gt p prime

SEG of order p




















































prime I get of order p

Proof IGI PM

the Lemma holds for M 1 since if GI p

G is cyclic as a result of Lagrange thrower

then any element SEG has order p 81 1

Now suppose for a general msl the G S.t h has order t

i e Int 1

if Plt then P is of order p

else cho is a normal subgroup G is abelian

G ch is an abeliangroup of order

1At Pmt Chol t

then m t is an integer smaller than m

by induction Glch has an element

of order p

homomorphism G Atchs a surjection

g is gchs



if Schs has order P then

p g l SchsP 1am
the

gP h E ch

if h 1 88 1

else Zy 4 4 1 814 1 8 1

Proof by induction

1 GI Im holds for me

If 842Gt then Cabot then
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irreps of little group at k determine the

band degeneracy etc

2 Stabilizer code in Quantum information

for details and more general error correcting

code see QC and Q2 by Nielsen

chapter 10.5 Chuang
103 b

X Y Z gates Pauli matrices 17 p

107 b 9 112

110 101 bit flip

2 07 107 phase flip
2 1 13 112



Consider the Pauli group P P

P 12 III IX ix Y ix Z Iiz

and its group action on the vector space
spanned by n qubit states G P

ez 4

Define Us 11 51 140 USES

where SCP a subgroup

Us is the vector space stabilized by S

S is the stabilizer of space Us

For us to be nontrivial
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Toric code encodes two qubits
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local noise error IZIX Suppressed

Bit operations via string operators across

the lattice
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