
recap
I

we're sending a message as points on
a polynomial .

? Oz ,6 ? § !
corresponds with the 5 - deg poi . that

goes through { ( 1,7) , (2,0) , . . . ( 6,1) }

What could go wrong ?
Call this polynomial plus .

① erasure errors (up to k erasures) we need at least n points to decode Plus

7 7 6 9 7 I and get message back

I
•

3 4
°

6 Send htk points so for eek erasures ,

htk - e z n v

Bob : just interpolate with
the points that come

thru -

CORRECT !
② general errors (up to k corruptions) we need at least u N points to decode Plus
7 5 6 6 8 I and get message back

I 2 3 4 5 6
if Bob just interpolated with all the points he

got , he
' could get a corrupted pot . b/c

how do we deal with this ? he doesn't know which points are bad .

-*



recap BerleKamp -Welch get back original pot . AND where the

errors are !

Work in mod q (q large enough Sf . all characters you want to encode one unique)

Message : ! Sender will find Pln) ! Recipient gets all 6
/

t

i that goes thru ( I ,2) , (
211) , c

, packets but up to 1 is

we know channel has . .

" (3,3) , and (4, 6) and
i corrupted .

I corruption , i i

'

. they know at least 5sends PCI) . . . P(6) thru .

< (htk) points are correct
"

! the channel (6 = 4 t 24)) i

n

' but don't know which ones
. plus is still deg 3 :

Error locator Polynomial : E(us = (n-e,) (n- ez)
' r

' (n- en) ← deg K polynomial
ei = index of error .

Consider the expression Pci) Eci) = ri Eli) , where ri is the received uae .

↳ if Pti) = ri so no corruption @ index i

this is true b/c same terms on both sides

↳ if Pci) Fri so index i was corrupted t there's
error there

Eli) = O on both sides
,
o e o .

Idea ! Set up system of ht 2K equations like above and solve .



recap What are we sowing for ? coefficients of Qcus whet Else)

for an n- length message we wanna send - n .

Polynomial Degree # of coefficients Unknown
- -

Pcn) n- i n

+
just k b/c in (n- e.)Cn- ez) . . -

Eln) k ht , c- actually
the uk coefficient will

+

④Ln) surely be 1 .

teth- l Kth

T -%Ln) Elm)
multiplying

- ht2K T
'

l l

pols =

summing
up degrees

kth

Write Et Q generally ;
Gcn) = arm. ,

N
"""

t aan
N t . . . t

a , a
t ao

E (n) = Ink t be. , U
"

t .
. . .
b
,
n t bo

Set up Q Cn) = Ecn) , for I z n E ht 2K .

After finding Q t E ,
plus = Queen)



things to remember

thanks for coming! help me help you → https://www.tinyurl.com/aishani-sp21-fb 
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Unknown n

• reason through why we need ht 2k points 1 Polynomial Degree coefficients n

i pcn) n- I
+
n I

• if you get multiple Sol
'
hs for Q Ca) a Eln) k htt ← one win

' Q'la) ht n- , the+n always
I

and Efa) , dividing the respective ones should we 1

\ - I

still give the same Pln)
-

-

e
.
.
.

-

T.tk! -

.
-

-

www
• erasure errors - simplest , just send more points for is

thereupon• deg of Pln) is ten( original-message) - I I

• the hypothetical polynomial that jon get by interpolating over the
received points in case of general errors

is not relevant to us

polynomial so we do not"www.T.ratnsiiiwnsitiinsiimeisasibwadsoweeor #Finnian:. :iY!




