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Correcting only phose errors :

Note HEH = X .
Phone errors one

bit flip cros in a different basis.
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So correction circuit is

easy
to concoct.
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Note ifme encode in phase flip code but X
,

occus Jan
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New state will have syndrome (0,
0) for phone Plip code and

correspondsdo applying E
on underlying logical information.

Same with phae Plip for bit Plip encoding
.

How dome combine to get both error corrections?

Ans : Encode in one code and then in te other.
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Could have also done in the other order

-
But has different correction

operators
.

Encoding:
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Correction + Decoding
-

&·
This corrects

any
1 bit flip cror per triple and

- phase flip error. To correct bit + phone Plip
door in the sane qubit , both syndromes check.

Fact
. Every Hermitian He

**

equal

n = <1 + pX + u(Xz) + 57.



Next lectures :

① What about infinite family of errors
?

(Rough answer : Pauli erron form a basis Pur
all errors)

② Can we correct without decoding? (Yes]

② How do we encode more than 1 qubit of

logical information?

Is there a general theory of why this
is working?

& general theory of go err correction.

(Slides as thre are a lot of drawings)



Mart2 (of Len (7)

Anabridged) theory of classical error correction.

A subset CE50 ,
13" is a code encoding k bits into

n bits if IC) = 2"

The distance of the code is domin dry
X + Y

the min number of bits required required toPlip smax-C
to yeC .

A code of distance d can correct (
errors.
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Typically,
when people talk about classical error correction

they are talking about liners codes.

k = din C and C-Ker A t check matrix.

Notation : C = (n ,
k

, dy code with locality e if
C = Ker A with A being C-rowk-column spoe.

Ex
. a = (ii)

.

Ax = 0

equels
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, 3] code .

d = mir du(x , y) =mir 1xx + Y
X

,YEC


