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RS codes and secretsharing Recallthe problem statementforsharing a

secret from Lecture 1 Supposethat the secretis anelement α EIF

Now one can consider
sharingthissecret as follows let

1 f n e a fin not apt to it withao x

and pick f ing Encode f using RS n K with S

to yield a codeword co Cn i and distribute Ci oken 1

to the n different parties

Via a property ofthe Vandermonde matrix it followsthatevery collection

of t coordinates is an information set allowing for thepolynomial

f to be resonstructed exactly and no tobe recovered when t

parties get together Moreover the property thatany
collectionof

t 1 parties can also make a uniformly randomguessaboutα also

holds

Parity checkmatrix of RS n k

To obtain a parity checkmatrix of Rs n k thefollowing lemmas

will be useful Let IF gand S IF



Lemma3 For any
i j suchthato itj q 2 wehave

Σxix0αE11

α EF
Proof Note that Exist sum_alpha1Falphaijfracleftbetaijrightq11betaij10

forβprimitive since gammaq11 for all gammainF the lastequality above

holds.Asan immediate corollary of Lemma3 we obtain the following

claim.Corollary

1 For all fleftxrightgleftxrightinFleftxright sit degleftfleftxrightrightdegleftgleftxrightrightleqq2
we have

sumfleftalpharightcdotgleftalpharight0
α

EIFProofFollows by

linearity.Equivalently
we have that leftRSleftnkrightrightfrac1supseteqRSleftnqkrightRSleftnnkright

However dimleftleftRSleftnkrightrightfrac1rightdimleftRSleftnnkrightright giving riseto the

following theorem

leftRSleftnkrightrightbotRSleftnnkrightTheoum1

Hence a parity checkmatrixof RS leftnkright is simply the Vandermonde

generator matrixof Rs leftnnkright



Codesofgood distance via concatenation

Although RS codes have excellent enor correction property highest

minimumdistance possible they suffer fromthe drawbackthat

the field size necessary to construct such
codes

growswiththe

blocklength n In what follows let IF Em and S IF

An immediate resolution to this issue is via code concatenation

concatenate a RS n k code with the simple map thattakes α E to

its m tuple representation Clearly thedistance ofthe resultantnode
is at least n K 1 why and its dimension over 112 is K.m

seethe picture below
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Outercode to InnercodeCil
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The linear concatenated code is an nm Km n k i code


