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4 Qé \\/ C we Ao ahaud\ng
Qan Send two it n{’ O\JU(/ '\C\D/ Y ARYS moda
Tadormation Tn thin sxample ( aeY ™
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is anu&l-\ t  achieve “the oﬂ,\ima\ Cate dor }wm(ﬁmsﬁnj).

Tn Dineoe nefwork Cod\‘m\g, the data Sent on an Qoﬁ&t ¢

o\\wws o lineac  combination of it Predecassors .
Xl X
3
N/
Lncadin
o, ¥+A1y1+n2,¥3 \\3 X, t+ba V;*b ¥y &
B reciver Con decode \\-{~ what Tt Yewes ara ‘.‘\v\uw\\a "\d‘Q?EI\A_Er\X.

Wy thiv abaxy T by
TR et ML ALK Oy Gy Xy

= >
> . -
\//W\L:Q\X\%CL)@*(‘EYE ma s X bl 4 by m=hx
©

M= OLX (3050 £ By

My >0 Xy X & %y

;2 can ba wﬁqgwkxg dafarmined, M A s a{» Lull vank.
Deterministic a\go(‘d\nm_? gu\:sz%unﬂﬂJ Aetecministic \Fol\Ann»ﬂ\m\ “£ime O\L&u('\t\wg are  obtained o f?n& an
QPHMM Cu&‘mg Schema o muﬁrmsﬁng Ve the coeffdamte of  Ahe  Linear  Combinationc -
Rowavac ,  these a\gof?ﬂwg Wil be \ruvé d\\‘,g%;wﬁ 4o be wsed Tn ?TD\(_HE—Q, os 3t r&q(u\ra_g @\\\an\t“(m\ &M%L\N}n)
to Lok ot the whele

g(RPL\ O\V\C’\/ C,D\UL%M (',L»bbSE, Ll COG_’H’I\CTJZW%S Ano 't?_\\ P,VJZ,rBOV\JL l'\ﬁ\\) h

encode .

L08 Page 2



MD_W%QEV\.' We quo{% Q \mhdm\sd Pb\\amm‘\m\ time algoc\tkm + find an ol)ﬁmml coo{‘m(j scheme qﬁw w\mlﬁustihj.
The Pﬁmf also Prov"\ms on alternate PYoof ‘fn\, the mayﬂTn-chvwd{m-{{m min-cnt  thesvem ond the linear CoE)W\J thm.
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Think u% 2otk  (ocal vacozt“\hj Loefficieat  as  a vartable  (fhe dedsion  variable D).

Tack ev\ﬁa of o global zmnd‘m& vechw 18 & wmultivariate polynemial ‘muo\\mj the lowa| encnzxny\g coefficients

Cloim For vertex vy in the %?olag‘\u\ b(o\ec?hg i -%a( eoch Dm{—go\r\g Lrig( e o’f V3 each Qrﬁv% 3 o'g
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Thie ’\m?\ks “hof  dotCC) s o mulbvariate Pe\\amm\a\ o{\ the  local CnLH{cjlv\‘\s 0/% total Dkzgwa ob mest kn
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Consider  tla \xub\zm a§ ‘ymﬂflgmenﬁwi the J@V\Lod‘w\g a?zmﬁm al o nwde V

Supprsz gach veckor ¢ of  d-dimensional.  There afe n mcw‘mg veckor omd  n owtgoing vectors .

Then  aoadh om&mg vador  can be computed in OCdn) fime , ond all oﬂ&u’m{g Vectoys con be
Computed in OLdn") Hime

Con we oo 3t \Cms\‘L( U Observe thot the zvxuodﬂ\(lj Can  ba done %uﬁc\dé % Tv\o}\l\iru & Small

Co, 7t wouwld be &anﬂk o there ¢ a Tronsformation To veduce the d&&\'u while Pw_uuv’.nd; Qvnhegﬂuifa

( oo nak lecture J{o( its cms&mdfw\ﬁ

R N PR IAC\SW\“S va (s

— Qadn wvertex u{ Constant rkzg(u

A Sipu_cmm Comes o {eSwe
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=) %

\‘\ . / n ?Mw‘m& vecters
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Q SWFU»
// \ n OMEDN& va ctor s Concentratyd
1\ N}

Vi L

uv\lz\ O(n) verticas

n tmtgo‘m& vectoss

A Quperconcentrater js & directed OLCLQc(Tc g(th with  n '(r\?vﬁ( nodes and n ou&?ut nodes , wth 0On)

ntenal nodes  2ach  with  congtont indegree and outdegree.
An Tm?wﬁv\* Pcoylr*\a o ket ““3 \¢ ‘um\s Can  Connect  to ané k oWt puts \oa vertex o&‘lg‘Jo‘w\t paths, for any k.
Thus , the CMM&\\,‘\% f\rom he Qourw o o Ceceiver would net decreace.

Theefore, we  Con first opply the transformation  befere clomj Network godmg.

After tha tvancformation, fach vertex in  +he stutﬁné Brafl\ hae ConStont ‘\f\d\o_gru.

Qo the ev\uo{‘m% in each vertex (Call the ou\t&u\\/\& Q&\S¢g> cwon  be done Thn O(d) time.

A the verBees in o Swpesemeentrator can be dine in OCd-n) +Fme . ac a vectex with Tndagres
nooic QT&NQ& bé o S‘m?&(cor\mnﬂﬁter With  n ums) and 3t hos oh\\a O)  vertiees

Hence , tho wvectorc of the oM&o‘mg Rdgu eiy o vertex in the orig?nq\ grmPk Can  be
Computed n Oldn) time \Cmsfw than  tha gbm\&wtfmwam\ OLdn) 1ime ql&or‘,t%m.

Note hot this ic o\f[‘«mq\ , Since onl \m]t‘mg down  n output vactore fQ%u\r‘eS O Cdn)  time

kaerehceg and  digcusSions There oare  severol gurvzt&x obout network Cooking.

One cowld toke a (ook at the ook h Tnformation T)\zorg and  network cw?r@}/ bg Yew\f.
There are more gnd  More  (esulls mSTnS mgwmc -ﬁechnﬁ%mg 4o o{aﬁgn fp\ﬁ oLlS;o(IH\mg;
174
Dah:]womm] Td\en‘ﬁfa Mst‘mj 7s also very wseful  In oﬁu?ﬁh‘mg edfraent ™ intecactive Proo{s (see ﬂMR])_
More Qenecally, Yandomness 35 Very uceful tn “checking " things effictently - A Tomous  example s the

celebrated  Pcp Qwobcbmsﬁm\% Checkable Proo{;) theorem.
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