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Interactionism
A →B : Please explain Proof of Fermat 's theorem

B.→ Pt : Group theory , Galois Groups , Modular forms

Semi - stable Rep restorations (4 kdnres ) . . .

A -' B : Er
.. .

I meant Fermat 's little theorem . . .

Moral : Few undetected errors only completely derail
interaction .



T-omallyanintoraction.subgraph of rooted binary
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Alice 's Input = Blue Edges

• o -

• To od o
One child for every node
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One child for every node

at odd depth
Goal of interaction : Alice , Bob output

leaf obtained by following unique
path from root to hat .



Formally : (Binary) Protocol of length K

• Stage : ✓ = {0,15k = VA UVB
t t

Alice Bob

speaks speaks

o E -
- {(x.xo) , (x , xD ) x c- do , B

"}
O

= EA EB Lt

T t
← thy

source in source K¥111
Va in VB LIKE . .

• Input ( messages) : . ITA E EA : One edge out of
every vortex in VA

• ITB E EB : "
.

• Goal : Output valid transcript ie . path from
root (d) to bat me so,Bh set .

① m is Anvalid ( path E ITA u EB)
② m is Bd ( path E ITB u EA ) .

• Obvious : I unique valid transcript . Can be

determined (by Alice &Bob) with R- bits of Comm .



Interactive Coding
-

o EA : ITAt TA EB : TTB→TB

(Th ,MB ) : Edges on Eo ,
Bok Fa v FB

° functions fa
,
FB : So , 1313 {0,13k The FA

• Correct e- errors if t a. be go . Bh sit .
TB⇐FB

① a iA⇒ae path in

② b is B- valid
p v F

③ D la , b) E e
A B

we have fa (a) = ↳Cb) -- m which is valid
for Hail) .
-x-

History
⇐man

'

90) : Introduced problem ,

' '

Tree bodes
"

,

IGI - Rate protocol cometing Rli) - traction errors .

[Braverman- Rao
'

il) : rt) - rate protocol correcting I - fraction
errors .

"

optimal
"

.

ooo ( many works since ) .



Tree Codes
-

:

• T : do ,B*→ Eo ,Bt sit .

- t x. y 1×1=181 ⇒ IT G) I = IT ly) )
- Fx 1- (x) prefix of Tko)

& Thx l)

( " online code " )
• Rate : tf k , XEEQBK

IT Cx) ) s tf [today R -- Is for
integer n ]

⇒ each bit maps toITG? ) = EH ¥, Io s bits .

• distance 8 if t x.ye Eo ,Bk , iefk]
if Xi# Yi then

often.TW) > 8Ck .

• Question : is S
,
R -- Ali ) possible ?

• Question : Is this useful ? sehntmananswen.TL/aeYesI
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Proof of Existence-

Take T to be a linear code hilt
"

upper
"

triangular generator :

* * A * * *
.

Pick AAA 's

1! ! ! . . . . . . :/ a.±÷¥÷m
.

ooo * ** Rate = I
O O O O O O O 00 - - - - ee

ooo ooo ooo f - ele) ?
^

. .
-

-
-

- -

[with prob > O)
Exercise
- build Gat inductively y

random
.

a.i. I
- Prove Pr (Gen does not work ) Gr works]= exptk)
- Conclude G exist .

Exercise : over large alphabets
,
codes

with £1 exist with Rao



Usingtreelodes
o Schulman : Local moves on ITA

,
ITB

( roughly .. . start proof of FLT . . . .

realize mistake
,
erase board e restart)

• Braverman- Rao : Global moves

( roughly . . .
Start proof of FLT . . . .

realize mistake
,
don't apologize ,

continue as if everything we discussed
was still useful .)
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Bravermc.nl#: Fix tree codes TA
,

TB

Alice 's Protocol
(don't have to be same:)

-

:

• State = Sequence Sa = (e, - - - ei) E ITA

• jth round of communication

• Revives message M} ; Combines with past
Bto get Maj

• Decodes to sequence

RB
,
;
(one that minimizes ftp.TBCRB,;D

e

• if successorsto path in RB
,
;
U SA not in Sa

then add @ = @it, to SA .

( if RB,j looks invalid or successor belongs

to EB ,
do nothing]

• Send Litt)
"
bit of TA ( Sa) to Bob .

• Repeat for n- steps .

• if pathiideiiiimnied output it .
KRB.nu Sa
-

if it has a unique
path to leaf . output .



Crux : Measure progress byAnalysis ( Highlights ) sa e SB

3Ddns_ EIIH¥⇒⇒¥ }
① Ali

,
j) = # errors during transmissions i loj

in# T
② mli) = length of prefix n agreed upon

j
after i transmissions in T

③ tf = first time that- jib
"

edge enters

SA land is announced)
-x-

keytemmas

① m (n) > Elk) ⇒ Done !

② mftlk) - 2) L tha- D .

③ NC multi , i ) 3 8. ( i - mliD.la .

① + ② +③ ⇒ Protocol Corrals 812
fraction errors .



Compression

- Can't afford to send SE de. . . .ei3 at all times
.

- Must compress .
.

- Idea ① :

@i = Ej followed by two bits -

e,=Cj ,
= express als ( j , b.be) .

- Compresses i down to login bits .

- Idea ② i

.

Usually i - j should be small

⇒ express Ci as ( i- i , bib ) !



I :EnwdingtDewdiy6m
7 It

Braverman Rho Protocol - constructive .

comtmtive? 19 T
-

Ideas using randomness ?

- No del. . efficient pmtocals ?

- Explicit tree - code ? Decoding ?


