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Last Week

- If GOl but 6+ H, then w6 xH)<a6xh):|V(5)]
T e st A(DPK) < s® bt a(QPK)=2".
 Lyl6) g is possible, eg. L{Py()ELILI,)).
* ouq(26) > 2q(6) is passible.

- 6vH > O(6)<OH) ie. &

Remarks

° Vqriam‘)'g O « U+ due fo Schr{)'ver d-jzejel)/ V‘t’s/?.

A wil6)2 wpl6) 2T(6) £ T(6)2016) <8, (5) X, (6)x6)
(6

* FW Q few Years the fhefas were %(&)
the onl v Known cff/ciwf// com/ou/q ble uF/?ﬂ///owﬂ/
bounds on Ko, Ky ehe.

. Recenf/y, E//o/w'c/( F Wacjan [am/ 9-vm(7‘/;n€9 ﬂl‘h(’r‘s) hqvc
shown That many fCnown 9/7a7‘m/ bounds on ¢lassical

Faramef(wg are ﬂ/40 baqn/é o Then tlumﬂ‘w»- c'oun?lt’rpavfs.
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Let Mel ™ be a Hermitian matvix.
= pumber rP Erpfﬂvﬁl/we; cn‘ M

17 I
(R 1] " n

= jnertia of M (n: nttnsn” )

Let M be o Herm:tian
Wﬁyh?”&d’ aJJ'azent/ matvix for G ie. My =0
it uxv. They
w(G)z M + wmin§ntM), i (M)3.

PY‘o:ﬂr (VY42 Hﬂ/m ‘/a”

-—_: fh /CW ?57‘ 6’(7?"”}*4( D'{' M [mc/m/ "j mu/f,/p/r -fﬁ)

" osm a//fs

N (M2 Ny (M) z ...zx.ﬂwg
M(M) € X“(/m) £ M



Let MeC™ be Hermitian
and Jet Rel™ be s RR=Zel™" Then
L Nl M)z \:ARMR) W i:l,. K

NilM)e NA(RMR) Vi, .. k
, Let MeC”™ be Hermitian and let
M’ be a krk friw/pa/ subwmatyix of /M. Then
Nl M)z NAM) Y 21,k
N XAm) Y izl .,k

and

Let i,..,i, be the row/tolamn indices
of M. Then R= Z [); le et "
RR:I + RMR=M"

59 7Lf'51£r'9§



Le‘IL /M bE 0 Hermif/an
wer'yhfea’ aJJ'qzenc)/ matvix for 5; ie. M, =0
r"F UXV. TI”fVI

w(G)z M) + ming nt (M), (M)3.

Proof: §u/7pase Ge\VIlE) s an fn/e/?cm/enf sef
of size oL(€). Let W be a Hevwm, tian weiyhted
adjacenty watriy Lov G Let M’ be the
Prfm:pal submatric of /) camr';f.'ny of Fhe rowsfeslunss
indexed by the elements of 5. Then M'=0
ond MMz NIM)0 for s, .. 0lé).
Thas (M) +nt M)z *(6). M. =0 if vt
Simelacly M)+ 0'(-M)z o (6)

n’(M) ! W(M)  nlamintnt nd O
Elzinga Gregory: Can we always altain 6774/?7'7’/

weiwg some

John Sinkovic (29'() : A/p) Pﬂlfy[[7)
What about complex Heymitian m?



Lﬁgﬁi[ag[c éubgzaCPQ
Let MelC™™ A sulvs/yace Ucl” s

i IMlyS=0 Yxyed

Le—f' /W E [ e bé ﬁ’erm;‘f"'qvl. Then v he maximum
dim e jov v‘(’l an M-— rléa}fvfllﬁ 5!459/7066 r5
M) + ming n'(M), n(M)3.

WLOG let n“en? First we show
This Jimension can be gffaived.
(Y75 izliyn” ) $ull set o MIY: > =0
7> 5ty ormonentons MUY D=1, 1< O
1¥ey izl ) E A iyt- A, w0

Detipe I?’,-;F:OW,T> + (—%‘)ﬁ' Y:2 for izhyn

Then <<€,-I?J>=<?,-1/Wl%-2f0 £l g2

and L8 IMIFY= MIEHE> + X5 (B2 )<ey
= ATENT =0



Thus  span(M2D izl n?I VIS i1, n3)

s an /Ww‘SOfVaFic 9c4/oquce of dimension

n°+n". (fv}<§”,-o/+fﬂ,-'<ﬂ)/l/)/i o [0 ¢ fﬁ’:/{”,‘>):0

Now let U pe any M- /'eofro/o/‘c 9:/159/0446

and Jet V= spanl £197> iz, p73). Then

UNV=§D2 aud thas

N £n’inm = dim(A+V)

=dimlUl) +dim(V) ~ dim(UNV)
=dim(U) + nt.

Thevefore dim(U) 2 n° +n" O

Tt 5¢cV(6) is on independent set, then

9pon(fIV>5vé§3) s an M—:'W‘I'rapi( 9ub5/0aa°

for any weighted aclj'acenc/ matvicv M since
CllMv>=M,y=0 For uves.

thlw“} meed M 1o be HEV‘mr'f,'nn.



Oy'fr'mEzeJ inevtia bvun‘/:

min EM“K?JFWI(M) ‘U 1 /M'I'50+V‘v}7fc?-' M is awtd d)'mfxg
take m optivmal here

s 1his ec{ua/ Fo a[é)7

W/m?( qbw?‘

©(6):= max 1dim(U): U s /M-isvfrT"c Y wtd 0‘{)' mits /1437
+qke (2 'H’Ia')( 'y olJ‘H«M'a/ heve

OL(G—)S&[G)-' 5 mar inJ/o'/ ;97", take U= Span{lv>-' V€53.

(6)2al6): Show §veV(6): |vD> ¢ MlZ i am inepen/enf‘ée‘f'.
= J:'w[[/f)éd(g') A

v theve a/ways a wtd adj mix
/W with magimam /W-r'sohfa/}c swbsPace u 9.7L.
[/1 T MLI.SO‘/'V'OPI'C 'FOV' Q// Wf'l G)' W7L9 Mly
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Zrk(E,) - v EEC™ s apro. pack:3

veV(§)

01,:[6') 5”)0%

Let M be a Hevmitian
x tor G
' J'acency matrix
Weljh‘)LeJ ad] 'f ) |
Then opl€)2 (M) +mintnt(M), i (M)F

L ef VHEve(fdﬂ be = Pre. Fa:k.
as
For each vell(G), $FP[7LV4//y o/e(vm/pase E,
T E '—'%H’,VX%VI wheve vz r/([E,).

(6) d
Def,‘we l(f,y>:[v>8’l%v>£(v @[ .

e S Gl <1 1220 wnless veu v iz,
N

e <l oLs)IP;> = <lelu> <‘f’[Y> D.

~u
w«less V~u ,_f v



Thevefore, t,pqw{l?,y>: veV(s) T 18 is

an  MeL,- ;5ofra/ofc 4ub;/oace of dimension Zrk(E,),

This
" S k(E) £ P (MOTLL) + minf (ML), i (M9T,)3

= d(nM) +minfntM), W (m)3).
= FZeklE) £ M) +minfntiM), M3, D

Theve is no Hermitiay WC’f'jthOI
qc’jacemcy Vrm'h/'i)(' M 'IL‘QV‘ L[ﬁa/qr/?}) WITL/I
D((L(que)/[q)) = Vlo[/M}‘i’ mivi fnﬂlf/l), M),



§ay that a matrix G i/f bep whenever i) i),

vi6)

ERVANMI STIAMEE IS AL DX S
a(6)=wax Frel | and KEAMIYD=0 if iz; Foral/

Proa'f\ : E Xev(ise,

3 1‘/.),..,}Y.,>ed;‘”%["5,f 19> 55
9(6)= sp 5 pox S |and HIMSTLID0 if iz
for all M that £ G

Proof: Exercise.

The mox in the above ewprefsion for ozf(&) 15 eqm/
"'0 7%8 o‘l[ the
ng_aninm Channe/ cvnsfsffnj of a neiseless qnqnf‘um [/larme/

o‘P Jimemim J ﬁmJ a nm'sy c[a“icq/ channe/ wi/’/ﬂ
G- 56’8 aV‘leIDOZZE—M' ‘leoV Jefim'}/anf.



