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P> Overview.
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Twtevoction
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(See &r ax " Laplactan To compute Lutersection
Numbers on M: g.n and Corvrelation Functions
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. 22 .. L)
Qat-1ofy = 1 9Jaa 33213&3909 Zlod [T=o

l SD-eg. for this) Guuilaw process

L./ =00 lin as previouws discusstons

NN R
"y O - Garie ™y
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X —T)
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where G(AYS) = GO(IYj‘l\’j‘\”l\’:@ for L3, i
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Cila
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cz.
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Futke D~ medel.

S= Vir| E§2+1'1fg§_+’3§53)) Vt T2
diag (E,Es,*; En) const  Rifernal P:e[Cl

E V\! Ei>o0 ;
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=
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1 of KdV V\Eqramly.
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= an'@' -Q@(—-i V tr (E§2+Ki+%§3)) OKPUV‘b;\')@)
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<
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v ,where M= %2, K= 572

TZ (HC) m’tegml.

met"l'mm

). o ttrAUBU 4 =
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det (9:(s5)

Z[T]-‘: C .W("( -}%_'tv- (';_.Eg")\KE 'f')\ TE)} 'n' (Su"s-b) Y
ISt<us N
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M ,Z-.b\lgor NP’t 'Fuv\C't'tOV\ (< —r
G100k ]~ (08--08]  described by Gewvlial e

& Nt \\‘2."' "‘NB
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) Vgl
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Gldrlazl Qu| = GV) C ( j?m ) &AN(&, ,QN;F
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B> D mived matrix model (Fmite M)

B (Grose Wulbntuar) model s still not esmosh
\ to be caleslatedl, sl (T properfies are st ustveclec/

Lifegrable model P-B" mized model 7}71’5%1‘ ﬁelp

to revead properties of FF model. € Tiykseu
Evpen 92

conpling const.

ST@1-V 4 (5 ~3HM2ME M A T)

cons-t (gE,,O) M?* = E , M‘ (JEO‘JEzD )

— .
constawt valrix

il . T
ZT3] = jD? & S.SS.QVT B



D> Fé'ymma.m Qw\es
Sae= Vtr (EE + T MM )

T ~S+VtT
z, I11= [pae ¥

7 P 2 pa=i"mn En"'Em"'jEn.Em nm )
const. 2‘&[?2]

. Pgopa\ﬁaf\:c{w = I Sod Sbe
p—e—c (§MQJC> =V Ea+EptdEE,
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Zral = (pg £ > 7%

Sint = Vt-( sMS 2 E)
e 4pt Iutevaction

3\% = %A (Wiﬂloux statstical %c’l'év:B
’ BtSt Tuteroctiou

a
a>><__ = VB, (withoit shtistical Sctve )
e Loop >

n=1
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] 7EaEb (E4+Eb + ]EAEb )

A JE»r AEW 2
t 5% TEE (marEsrlr): )
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D Exact colewldation
Using TZ bitegrol F

Z[JJ-= C é&’\'r(:rM) Pﬂ(gl/s3,"'/sd)

T (S«-St)
1<t<uUsN

where RGi-Sd:= det (P¥isa)= 1T (95593.)’)(3.)"'? (Sw),
AV e £‘<j.<~ ?

M L .
P(z):::_[ oglx e? abiisn ( like Barrey c'nfegmﬂ)

LSt: eiyenm]ues of ,/'—;L{-Ms +J [
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_ o
ex). &Gialb] = 33‘%90}[,"0‘92133 I:r---o

We can chose U-:_ al«'a.g (J;\,'-', NH)

4— ' T
Bralp) = 2 E %) _ aRfer:%) % R

A @1, 2v) ﬁ((&; %) Wil2y-:Z)

w\  (£alBs - Bl ) _J}

L 19 we use soddle powt appretimodtcon
thew we get the previous resul/t .
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B model => Harmonic Creillator System
S= N tr(ES*+ %@4) 7C Rop
X = fdﬁé e"s E-= dfog (.5, B)
Main Thwm . N spa . .
F(E,7):=€ W T AR) X,

where  A(E) = gy (&~ Ee)

>H & =0 . Schédinger eg

M= L& BR)' 3 A () Hawdtora
N- \>oc]7 (N-di w) me%{c Osclnq'fov §7siem



me). E = (gszi_d = U;‘ o H= (H;)

Horwite vion-dipaonal
Q= Nt (HE?« £8%) 7= S &S

~-S
ISDe; §e@ 25 (Bi€ )= o0,
Sl z- N% (an (2% *HJ"(Z".?Q;)—’
];N 7 _&ﬁ {fak PraT: §c3> :-SO—\J
, where <0) :j‘dg OCe

2F __Ns@E), 2E _NS$23
( aHis""N§{%k§b)'W§'z




D\ﬁ eg.
(N2 2 Hui2 vl ‘3‘5(5@.3—,,7&)) =0

CMV\SQ c;? VoJ(ob\es = depeds ow ovvly Ec

RY—> R'<va0  Hijes Ei » M
‘ .3




Lewm. Diogenalization b
N'— BGC\)' h&\“\n\cmc osc.clla""b\r HQM!H‘OM!QW
~_. 2N 2
4’1 '—-.—N‘e-' (aE;) Z(E‘) 2

=/

_N 2 _M. 2
LQ” Th A(E) Lsp AE) e '-'-' — ¥ho
Th P "‘f
L Rdliats N2
T, 7y = 7 THAE) R(E,7)
= & P(E7) =

J_Q is o (-eneryy soliiiow of HO system



D Cowncrete expressiow s 1Z \Weqyal
- S -N(Z
Z(E7) A(E)X‘ ((‘_'d‘I e ( % B )) TT'I'" IJ

KB %0
(7
N ,.N-z .4' 2 ..'_ 4+
PlEg)= C\ (Trdxe G RL ez )) T
RN = Qéi DC,,_-I-J,q)
Eem. N=9 cose .—?‘

T -:za’. 1% T 2__2
P =e f:wdx e_qux g f_/C. (= )
J\ medi¥ied Bessd ‘Pum o‘? 2«] kinc



S UMNIILA 7’%

o Scalar ficld theories o %?‘“’7 /J/cme

= 4 -Modri de? K/ T
r‘% onocde /Gh rcovich 'fﬂ’&/
)’E‘ﬂDr‘Wa-7 { JQO/ ¢3 —> Lrosse —~ Steinacker owodel

” P? o Grosre - Widbew hoos onoded

Every &1ai-oly)-100-aly| Br fomte N ,
or  Glat-xhlleb98) for N— 00 (W fixed)
is alcnlated Macz‘/ca:.

/\G?"f'e-: The re/a_‘llé'ou b:'['we.en 6‘/4;'"@&/"‘/&?'" dﬂ,l
& G(z:--ac;:,l---/z‘,’---.%"u,) (s wonfkoocin
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o @3-? "yb/rc/ moa/e 7 More. dicult
B Grosse ~Wid bewhoor aodel T thoan BB edd

F-3t hyblid medel s more cosy B

L-> Tudeed T 1S 0 lu’th_raHe. model
Q[-;,kw“&[w?z, 3enecfal: jecl l@vd'ﬁew‘ck , Ws -a%_ ’ hc'ﬁker Kp )

Fr fuite N,
.+ Dertubation 'HI\E.D\\;’
. wd‘\' solutions
Ns'&q_,: ?QMDY‘V'\L\G 3a.'tEOV\ ) M—?M ) efc ‘/\aue. Vw'l"
bessa 3’&\0.(\&\ ec\ ye’\‘



o @4 Grosse "M/w/ ,éeuéaa.r WOQ/J

U
N.—]NCB, HO.V'W\QV\ZC OSQ;"&*OV- S‘yS'kew

without Intevactiowu i

(Quo.m'tum solvo.ble §7$‘l‘ew)
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