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Remarks
1 All ideal theoretic codes are MDS

codes

2 Unique decoding
to half distance

A la Berlekamp Welch

3 List decoding opto Johnson radius

A la Garaswami Sudan
Bhandari Harsha Kumar Sudan 2
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Univariate Multiplicity Codes
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Multiplicity Schwartz Eppel Lemma
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List decoding
Univariate Multiplicity

Codes

Kopparty 12 Guruswami Wang

Problem Given a received a β IF

find all deg
d polynomials P

such that

i P a β
t

i

Goal Make as small as possible



List decoding
Univariate Multiplicity

Codes

Kopparty 12 Guruswami Wang

Theorem R E e Co there is a

multiplicity parameter
s such that

the univariate multiplicity
code with

degree
d blocklength n multiplicity s

and rate R In over felds of

chamachtemistic max d n is

Tist decodable from C R e fraction

of
errors

Univariate Mull codes of large enough
malt are list decodable opto capacity
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Guruswami Wang Linear Algebraic
Framewo

Conditions are such that

if polynomial PEEP satsfes

Gs

pas α β

then RX QCX.PE P Cx P G

has a roof at α with

multiplicity
s m

Many If P x ̅ agree
on point

then RX has s m t roofs

cal multiplicities
Cor de R G my RIO



Guraswami Wang
Linear Hebraic Framewor

Input a β
c IF

Step Find an algebraic explanation

for a

Find Q X Y Y Ym AG BG

satisfying
A

Step 2 Solve the differential equation

to find all polynomials
Pst

Q X Pal P x P A O



Guruswami Wang
Linear Algebraic Framework

Remarks
Deterministc Algorithm

that list

decodes to capacity and outputs

lists of size 9m

2 Pruning
Kopparty Ron Zewi

Samaf Wooters'is

Randomized procedure
to reduce list

size
to constant 1

3 O n polylogn
time algorithm

Goyal Harsha
Kumar Shankar 243
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Local Decoding
of Multivariate

Multiplicity
Codes

Kopparty Saraf
Yekhanini

Theorem For every
E c oil and keko

there are multiplicity codes of
dimension k rate 1 α and

locally decodable
from constant

fraction of errors in Qα
k time

Alternate Constructions Goo Kopparty Sudanis
Go 13

Hemenway Ostrovsky Wooten 3
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Local Decoding Kopparty Samaf Yekhan
77

Kopparty 14

1 Let SEF be a set

of size
1082

Pick a b b E
m

B a Ʃribi ries

2 For each βEB
run univariate decoder

along
4 α tβ to

obtain P α β
more precisely get the

univariate
polynomial

QB T



Local Decoding Kopparty Samaf Yekhan
77

Kopparty 14

A For most a b bm

at least of
lines

satisfy
QB.ec

P tβT

A Look at coefficient

of
T in above polynoma

degree
s m variate multiplicity

enood

on set B

Do global decoding
to recover

p x e coffers



Open Questions

F Decoding
Univariate What is list decoding

radius

current algorithms
work only

for large
s a characteristic

Multivariate
Unique decoding

Bhandari Harsha
Kumar Shankar

23

List decoding
on guids

Bhandari Harsha
Kumar Sudan II



Open Questions

I Testing
Are multiplicity

codes testable

Karliner Salama
Tashma 22

Kanliner Tashma 22

TI Applications
Unbalanced Expanders

kalev Tashma 22



Multiplicity Codes

Koppanfy Some Remarks
on Multiplicity

Codes 2014
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Speed Talks!  Thursday/Friday!

• Tell us what you are excited about!
• Open Problems!
• Cool Results!
• Fun Techniques!
• “Hi my name is _____ and here’s a 

quick summary of what I work on!”

• Submit a talk title here!
• Link also on Zulip and in your inbox.

Please submit by Tuesday evening!


