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EIGENVALUE DENSITY & CONCENTRATION
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THE THRESHOLD &ND THE STABILITY

Recall that the Hessan watix 8t Q Stokonary  point Lith
enggy densiy € fos the Shokshes q M-pst: if j""(})
1S the diskibukon g tigtnvalues ¢ M, the ck st buson d
Gionelues ¢ M-psh 15 500(9"'1"8)‘ We diswss hous
Yms Qooks Lxe chanarng g.

[€=0] . (1)
Half eigenvalucs
I positue & hat}
i ne%aﬁve-.
s SADDLE
[€<0

{ o0 A-I'
m( Pi) Less heaah\le
' I
" ! Qijenua(,u@/
. i o but §hll

| 7

o -pt S4DDIE




c<tm] lho bour\dar(-] %I’he distabukon touches zero:

§{4+p2)

:

S A

7

|

0 —P'E.
Ths huppers wben  —ps = 2Vpp) = €= Erme

) = &= Em=2\[p

e P \/?—

These fype g winims ace Calledd
MaRGINALLY STRRLE

2|

Ol Citgn Ualues are. posibie: STABE MiNiMA
Mini m &gréu 8h€ﬂ32 densikes in [Eqs, Em].



E5E&m: sfeh‘onerg Pa'm+5 dre. SADDKES
S=&m: Shkonua p3m45 Are. NMARGINAUY STAbE MINIMA
E <Sm: Shk onog polnts  are STABIE MINIM&

Otabily fansibon in Condseape at €-Em:
Aé(&): EB)YN

" 7 seomes
’\ / \

Skates

A\

U u MiNIMA- Metaskble

Eas

- [ B s J e —r e— b o




Comment: hou to y’c Pu[g:\.?

® [he fwdol gtp1 in Rlp) Is the (orp-daiabon
Jvml;onaﬂ Jor the  eighislue density of GoE meticess

T+5 expresion when 5342 1S

gipde L (dh 4° 00 -L (dnott g 0 éaﬂgl’/\-)']:(cgo\}\f(ﬂ 4_>
where G is L‘éam”‘ﬁ"* milhpler ¢het enfoxes that

SJAS(A)zi.

Op}ifvﬁ%in% his ((vnch‘ona@/ one Gnds g" (A)= 1 \2-x
and G= —(1+ ﬂogl)/Z_. v

Ore way to obbin 9rgd s Lhoogls the joint
ez(l)muolue dens‘r% ) Whith for GOE matices 15 Koun expliiely:

-N"i&l
) 2 e ™ T ias (“)
ZN <P

- N (]
This distbubon js obtoined Jrom P(M)=_£_€, 4

Fegcm:na ) chenje, o}ﬂveriable ) 3mm the vadasblesy ?M;J-B;S).
ko e Vnables ?;’dd:,‘



The tem T Hvﬁp] s the Jmcoyuen % the

«<B

Cbanse of varables. Tt s Clled  VANDERMONDE
deteerminant.

Tt s the tem thot ¢ncodes the intarackons between
the eiaenvaﬁues O£ e (ondonn, matix, in perkmla(‘
LEEL RePULSION: Lhe J'@in’c Pmbabiu% becomes Spoll - uhen,
kwo a«aenvaﬂuzs ger dose Yo cah ofhers.

B [he disnbupon (xx) can be intpeeted s the
Padﬁion C(vndion (UO.%. ]5:1) OOL & 9035 o

1 rﬂa(ectng P,xckd’e.s :

P, 2~

N a2
E M r = t%lﬁ«-AP‘

N
%6t o2 < #p

1 e
ZN

Feom Rere one can see thet B[ p1 can be obleined as:
Wf]:gi“g :?L dAs. ?u(%,..,x) S[g~ Jﬁ% (- ;uﬂ

this s the Slarhng foint to 3e{: khe expression &)r 3Eg“).

This 15 alled (OVOMB (6S FORMALISM,



