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But first, how to read my drawings of high-dimensional spaces

3. qubit = 2"dim Hilbert space 1110)
&

↑ T

- -DIn
my drawings, corners 1100] ⑨9 11017

represent orthogonal rections I1010) -1011)/IS⑨

denoting that 1000)
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100 17%-both go" angles
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Direct sum of Hilbert spaces
①

↑

·-- ⑨-
·OST

1

any
two points in different
shapes are orthogonal .

tocorrecting errors
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If 1 . > 1 10) ,
then

=>
span &Ej. Enc(10)) 3 to spanGEj . Enc(10)3

=> correcting against errors E
, ..., Ey implies

correcting against unitary cross in their span.
&

·. Suppics to prove my
cro-correction properties for a "basis"

of theerrors. Read follows directly necessarily.

Why prev talks only discussed correcting bit-flip (X) and

phae-flip (E) errors
.
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A basis for the set of errors.

>
T

Exercise :
&↓I-

DI /X

--
Er Enc

"
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> #7/ =lay
19,7

T
&

lac

Show that(a , 192) = Hiz ,
an invariant that only depends on

El , E2 and not the state (a)
.

Hint : Use the property thaterrors
E
,
E
,
are

unibery

.
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Ok
,
but does the decoding channel/algorithm look like for

the set of continuous errors ?

&
t

I &·E#-
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=- a measurement perfectly distinguishing the X I& II

errors
. If we measure I error using this,

Iit collapses to either or # Plus
,
we know

sin"D Cos O

which one !

Gives decoding procedure fr a continuous space of
crows from a decoding procedure for discrete set.
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Quantum picture
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But
, (4

, /ElYi)

=YilTFT) nameN
= YE .

P2) If reduced density matrices for d-sized region
varied dependent on encoded state,

this violates the no cloning theorem.
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Ifme are encoding qubits into n qubits , there

is a basis of size -k .

Label the different
crows by bit strings of length In-k =: m.

The label is the syndrome.
F F
10 11

-------
- -------- -----

Enc
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