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Lost \Week

O(,o[é‘)-e n"{/ﬂ) 7 VW"W{V’*{M), M'[/M)} 1[9)" avy u/f’f}h‘lnl
aJJ'a:en&/v rie M.

Inerfr‘a bound is nat a/Wq/9 7‘71775
wp(L(Feled?) = 4.5

l) L97L Cn be 7Lh(’ C;rcfe 07A/€Vl9ﬂ7 n. Sl)aw th?"
C,oHe C,—H for any 9rqph 4

2) Let G be o connecfed qu,;h. Show Thot i GYH
then tTheve is a connected cvm/ﬂﬂrlei??L # of H such
that GPH'



An from a 7ralplv G to ﬂyrﬂfll Hlis
a function 'F-' VIG)—=VIH) such that

1) £ is a bijecffon,
2) 9'\'7'@—‘7 1‘:[3)”7&‘[7')

E;X.B_W‘_g_!_i: 'F(f'):2¢' mod 5 for the Fwo 9rqph9 abave_
WNote: £ iv an isomorphism from & to Y o and
P

On/y i 10—’ 16 an }sawmr/ahf'gm from Y fo &

I‘F av r'samor/?hr'em 'IAV‘DM 6 o H eXisfs/ ﬁi?n weé .cay
ﬂmf G'OMJ H aré anc’ WW"ILZ G'a'}'/



_@m‘um Lsom DV;PMM

(6, H)’Ieomwpk;m Game

 Assume  V(6) v VIH) ave disjont

* Vcends A B vertices x,xeV(6) U VIH)
+ A + B vespond with y,yeVlE) U VIH)

* As u&uql A ¢B cannot communicate

Jurr'wy the gayme

) er(G—)é—@)féV[H), same For X1y!
Thus fx,y3=§q,h5 tor some 7€V{5), )75\/[”)
Define 7’, h' similar! 5.

2) rel[g,y’)=re[[h,h') e gzg'eh=h, 7~7'¢>h~h;9¢3$@bﬂr'

The (6’, H), (—6'_,-/:/-), and [H,é)-r'svmorfllism 7:2»’765

are <ll the same.



le?ré’ i a fﬂ’f‘ecf c/aésfm/ 57L ra+€77 for
the (G,H)'r'samarp})iym 9am€ i and on/y if 63"/71

“(h
FVOIVIH) o vespond 4o § with 25)

We 92y 'H‘la‘f G’d-/-/ ave
dewo')lé’c{ 5 if theve is q ,Dt’r'fec][ Tuqvn‘um 57‘rﬂ7l€9y
'f\oV f‘he (6—, //)—r'samor/oh/sm qué.

)

A czqufwm drﬁf'ejy '/‘w’ the [5, /7//'1'904'"4’/7/[9/*)
game counsiste st (let V=V(6) |/ Vf//))

() wnit vecfor [V’}é(td'@([:d fov some aIEA/}
1) POV fﬁ fExyeﬁdﬂ: 7’5\/2 VeV 4o Alice;
NPOVMs Y= { Fpe £ yeV3 YV o Bob.

Thfé Pv‘ozjuq’é ‘/’h.? Corre/ﬂfr'ow
Ayl xx) =LY EKY“’E'V' 1>,



To wia they need F( v, x') =0 wunless there ave
9.9'€V(§) + hW'eVlH) s fxy3=19,h3, fx.y3=59'h%3
and re//a,j’}=r6/(h,h').

If G:'-\-'iH then theve is a Wr'nm'nj
tzwﬂvr/um S‘fm‘feyy 5.7,
NIk E (> (! for some dedlf
2)Evy + £, are projections Y,y € V(6) VVIH);
?) Fy=Ex, Vxy€V(6)VVIH).

Furthermore,
4 Exy=0 it xyeVl6) ov x,yeVIH),
h) Eh7=E7h VgéV[&) & heVlf)
thic s anlogous to saying that the
drafeyy tfor in/?lrf/ﬁ from V(6) is "inverse”
to the 47%47‘?97 for inpu/; From VIH).
T¢ A gof 9 ¢ responded wl h, o Dost h, Theu he
wast  yegpond  with 9



G‘E.([/ if and only if There exist
ded/ and projections EgneL™ Vaey/(6), heVly)
9£\+f§‘Pyiwji
NZEw=L1 VqeVl6),
2)%Eﬂh=I Y he V(H),

%) EgnEgi =0 if rellg,g)# vellh, b7

Eq, corvesponds in some sense to
mapping 9 fo b, ie. Ejh:D weans 9 Is never
mapped 1o b aud E?h:I means 9 is always
mapped to h.

Mmﬂ»;{ I:ormu/q 7Lrbn£

Igomavphiﬁfm
GEH e 7 a Pevmufq{iow matrix P s.t FTA5P= A
/46 P:PAH

RP“'H; (AG)MV = ? | u~v

UV ow.



\What is_a 'Lermuqu/on matvixl
Péfmm (5 2 FEVMM?Lq?Lion matvie /¥
: P,—jffﬁj/} Vi,/éfn], and

° t’ach row o Ca/mMV\ cavnlain; erqc‘l(ly one /

Lef DeC™ T#
» [) is veal «+ Dgéfoﬂl and
Z0471F 0, Vikel],

then D is

The set of doubly
ofochastic watrices s the convex hull of the

VEV‘Mqufr'an Mﬂ'/’r‘icfi

From our relaxafion of Fermm‘afion matrices we obfain

a rela;(a‘l'r'an o?c rsowioy phisy ;
p



G oand M are

) C/QMD%EJ

by it there exists Joub// stochastic D s
AGD:DAH- - [(neav
DTA(,D= /4" 7:’#7 /';amw/oﬁ/;m

GEfH ilc qm/ on// r"lC G‘ é—H kave e!tw")l«é/e ,qufr"fr'onj
(C,,...)fr) +([rr,...,[’r) recpecff\/fly ¢. 7. /C,-/:/C;’/
for all €[] and Fhese fqrfr'zlims have the

sameg ? MOf‘feVﬂt ma‘lLr‘f'/(.

Qua'h'enf /I/Ier‘fX = (d’f)

Alaarf‘{hm 'ICDI/ 'FI-MJI-hi
Codvsest etuifab/e Farf:'h'oni

[)Label vevtices by Jeymes

2) R?fl-}"e I abe//"w b q nd i
mw/rLfﬁc’?" of /a%dsyﬂ‘f FfetijhboZS

77) preq‘_" ( L) until pw?L 11ion

S‘{‘q L;/’269.



G?—:.fH & 3 a ngn-s:'gnﬂ[[’[u9 corre/n*,'m P:(V[HUV[H))A’—'?[O,’]
that wins tThe [G’, H)’/’Samvrp}u'sm game.

Recq// This means ﬁq?‘
g F(y,y’ l r,x') does not Jepm/ ) x,’
)’i P(y,y’[(,x') Joes m‘f' a’e/oem/ on X, aua'
P(y,y"x.xl)‘—‘o on /osl'nj tlwesf;on answer Far’vs.

Proof: Exevcise.
G':‘:[H = G2 H.

AWD'HM’V‘ r@l‘?)(ﬂ%r-on £

Av\y Pf’rm«fa?"/vn matvix P satistees /D TP"'/D /) T—’L re. ;s um"’-(!n')’.

GvH areé cvspecfrq/®> ] um"/’ary U sf. M*AC.(IF /4“.



P ed:dn{

A motrix p’(P)éM (C““’) ["K @6#4 ]
[W‘ ) f?c

2 X | _ 1
)) }?J:Py:/old_ Vljjé[b’)]j ?___)ﬁ/]?k =¥ rfjfk
YE=T=3he Vikelnl ) P p=0 ifiss

Suppose =(0;) e M (C™) 54 B=B PV,
Then &9 5 mm';‘ar/ i‘l" am/ ﬂnly i7£ r'/ 59 ztudwfwm Fer‘m m?ﬁc_

EY‘ao'F: Exevcise.

6‘2 H@ 3 | Zudnfum

Permufaf con mq‘/’wx (99 /Fﬂh) é'/VI ([M) mf:e‘fym9
P (A.2L.) - A, oL,

& (A1) P=P(A,%L,)

(q,h)'b/ocksf 927,;;, LZL %



B:_?ﬁf-' Reca” fha‘f 6'2'1/'/@ Thf’ré K€ prgecfr'ws
Bre€™ Voe/(6), heViY) satisfying

Sy =L VY qeVl&
,)h gh 75V ) g 67 ([79,,) ;gq s
2)%})9): =I Y he \/[/11) permufafmn mq‘/nx
%) Pon gy =0 if' rell9,9)# rellh, b

% it suftices fo show that for g Q«aw/uw)
pevmatation matvic P=(Fp), Condition (3) is
ezlwv«/en% to (As91) V= P(A,oL)

i.e 2,,79 ;Z;.'?" Vy,h.

9"/9/”” (3) holJc. Then for avy 96\//(7) he V(H):

Z..,g g’h%,;b':;’g'hg/;h Zghzhyh ZPJ-

Conver;e/y, suppose that ,,2~’ f;';, =%@h’ Y 9,}1.
Note that these sums ave fra'er ons. | hus

~,9"H7 (r:?") 9ZF"'92~79 ZP"



Theretore,
ik =0 > if grgr hth, then
RTINS
Cim:lavr fov other cases of re//g,j)ﬂﬁre/[h,ﬂ). -

I-F Gg‘lﬂ’ thew G ¢ H oave cos;yec?lra/,

C= D GoH ¢ HY6 + GYH ¢ FPE
T)-0(H) &) B(H)

ey vp, g, 5



