‘RéNY:
BVDAPEST

INSTITUTE



RO VE D
BREVILLARD- GREBEN-TA( ;Nnivmswm

PY - $S2480 (EFEECTIVE) 1y 20 40

G = Sl(mcy) A7=G =)
A® =6

EITHE R
14 &

or |a%l 27
FOR SOME &= s(u)

IN EFACT
pyTEND TO
Lig THPE

e
FoR  GL@,p), SL(3,p) THE IS
A FAMOVS RESWLT CF HELFeOTT
roR 5$L(2,9) pivA! , VARIV
q. o8 p&" : P

AN NS TS
BUILDINC BlLeock Fo® 0mMRTER
'Yy pvPANSION RCSTINATES

,YIme




GRow 1N [INEAR  GYWD>
? HE 1+ B-,-T PRIBLEM:

TEST (ASE ¢ g b, P)'zm

quNghIkL N VE RiE= THEVDEMZR,-Qj

s € GLeip) SYAAETRIC SVBET

witw  15°] ckls) vy
- THERE ARE Sv B GRoOVPS

H 2P NORMALISED BY S

syced TUAT
— P ’s PERFECT (-i’.c f”::f’)

— H/FP 15 13
P £ ¢ %5 ESSENTIALLY coviws P )

_¢ 15 CcovERERD BY
L €@)  (poLyNoMINLY MAN Y

coseT 5 OF H

[y EssEWTIMLY s)




MuRE
¢ILL- HELF

MAEKRE GENE RAL RED
PoL NVERS E T_"g;civg y (R-520m
TUE 6h ME “WoLDS
EOR §¢5L (v, q) o
vog=p




THCVRET]
BReyiLLary - ¢ RREY-TAY YW enap- o

9 £ GL (M,C) S SramETRc

|S”| 4 le[ = S cay Bp
)

CoVerpp BY K ‘ CoSETS

CF A SOLUBLIE Sy BeCROVP H.
BYEARLIER Werk oL
BeeViLiaRD ~¢epry IV
FACT M cCAN B p

TAL BN
Yo | o I ML PoTE T
THE  Peoog Vses  Tye
FACY TY AT v CHAR = ¢ A
VIRT U ppy g, S0t vB ; p GRovp |
MA ¢ A solve p SV BC povp 1
WITH  [r/ ) £ /(h} ~ Wiy

'S Wor TRVE 4y CUAR . p>0



— ¥y
'

S < GULWM,F) ,F AN
ARBITRARY Frecd ' S SYPmET(
,GS,SI('SI - § cav BE

( VVERED BY g €@
Ceosers OF A v BL ﬂ_ﬁvf’ r

Wit A SCLURIL NORMAL
Sy BGROUVP N 747 )]

r/] & 1. x.. »l byre »

_ 2 : .o P HERCE
l; ARBJSIMPLE  cPcypsS CF
L' 1Y PC 2% CcrARRTERISIN

= char ('5) 1 EYTRA IvFO

EARUBR MRS MOVSKks PRevRY

SUC WM A QPEesveT [yie0e
TME NV MBRp OF Co$ES

5 < some L, d)



THE FPULY NG M InL N VR ST
rueoRe M Not '),p EcP
APBITERARY EIBLD

THE PQ(/OF'U‘ES T"E-
pepvIoVs  SPBU/AL  cASES
INCLU D] Ve THL PRooOVCT TIIE‘WM

BREUILLARD- GREEN -TAO
INVERCE THEO REM  (20711) /

D) 1w ARSIT eARY  ceoUPS ]
2) MVCH RETTER OESCRIPII O

3) BYT WLy 8o /WDS
of THE FoeM /&)

:l'hsl( . PROVE A

FINITE BY NILPoTENT VER Siol/
oF THE PeoL INVERSE THECREM

C SEE TAC's R a()




S £ c1lnF) | F ameTRARy

163'5 ‘((5’ ) ¢ )¢
(OVERED BY ket

CecCeTS oF [ ¥ .
VICE" = VIRTUMLY SoLVBLE
L1

ceove T

~ GIMILAR T0 THE
PoLYNoMIAL EQL I MAN - RV25A

(ONIEAVRE
_ YT ¢(wEEPS Al

FImTE ek ARELIAW

TME pue



PRODUCT THeoREHM .,

-l

G= 6L, o) |Gl$'.'/c‘r

T MY Mkl TORVS e.q,
8 Fvu omwmu gctow

H04

IT] « 1L )™
Elrco‘r'[ IF {A)- (L(u, y)
A% 2~ W) 2

} A %"
\anT) £ |A] =

+€lmlkk pReESYLTS FOR
CoME o THWUER szGDWIH

GuesTioN : WHAT 15

TUE RIGHT
CENERALI SATION ¥




MAIN Tgol ¥ THE

PROCF : LARSEN- P/ Nk TYPE INEQALTY
.\

Sl o) < $La,TFD) IV vamery
IA D V) ¢ |82)* Y/ dine)

cUzETIV6!] THERE ARE
0 ME C ONSTANTS WHIC K
DEPEND ON dmalV) ANF
Ao e (v) L DEPEVDS oW dial)
THe Py-%abd VERSION
¥ EVEVN wepker ( ByT
EeVALLY VSEFUL)

L VESTI W wHAT
ARE THE , INTERESTING
cworces For U/ 2




emes (00 MO ollx]
HE®RE TME (OSETS OF
Cc®) ARE TWE FIBERS
OF THE MAP 9-) % x9
dinlCele))+ dise( ) = diomn ()
=) THe vPPee BIWwp
FoR AN ) imeues
A SURRP Lowe R
ROVND FoR |An [6@))

(TE A Does NoT crowW)

£.9. T MAX TORVS
Ty = ReGULA R SE—HISIHPI,E
pLeMENTS /M T (AL
E) GEN VALVE S DISTINT)



CoONIVERT D AND

WATCH THE TORI
LENMN  a'la Welf 31T

A*nul W
i.e. GRewTH 1N ASVBGROVP

1M PLIE 4 GCROWIM 1V G

HELELYTT : THRRE 15 A
rmicH T

1F ALL (CONFIVGATES

o T ARP RICH =)

A 15 , veeY tarcfg”

oT HER WIS E Wk HAVE

A RIcH T AND a EA

Syeld THAT T © 15 PooR

FoR A> T2 15 el

=2 WE FOUND GRuwTH N T



NoT croW (o |ACl A)
=) w) IF A ﬂT', = l =)
A A T) << l A , "n-Z/ "1

L) IF hnTV{/;)
\ Aﬂk QT’, 77 lA’ -1/ X 4
4.t AAT 15 EITHER

¢ M AL qu oR LaRCE"
" J'UUR ‘ "n'(H r.

(x VESH! el): How DU

wEkE BRE AK THE
BALANCED 01 STRIBYTION

o F A ww 6 4

@



ﬁ*\j' . NIRwrssqgRy

18~ W) D Fresr (BIG)smee
TL A K ccovereo BY

K® cedrs oF A
VIRTVALLY SOLVRBRLE 6RvP

PROOF GENERALISATICN

CEEEE———

_OF THE LARSEN-P/IN k ST

~0F THE CoNIVGATING TRIC

TUIS 15 DIFRIcve T - lvE
v¢E (,t-lfs/umreﬂ rory“

| ¥ Nm’ NECESSARILY
(IMPLE LINEAR ALECEBRRL

GRovPS
WE oBTHIN GRWTH

IV SOME syBerovFP
AND  vSE THIS INOVCTIVELY




ﬂ,r:__-_-’—::'lyl AR LY
2) - ) |

T HE prosE VRS
TUE PRO PV (T TUBORES
+ M ﬂuy TRICKS ¢ 9.
coners (see N,-Fy)

G 'FiNITE Gpayfi |

50 BSETS oF & W/ T4
2

Ry 7 KL =

(0100) ) = MV  DBG OF
‘ A CoMPLEY
g PRECEVTATI O



LEMMA

“.

1€ A :A"“', IA®) < & W,

AV D Ju;t(w 2 ke
SVEFICIeNTLY &MS/ RANDOYE)

2 A >w

W EBEWNMIE A WEAER
VERS oy OF THE
POL INVERS B THRHREM

iMPLIES THUE STeowéep
Vee ¢ioN




A € SLwF) | |A7) <KR
w B ALREADY ¥ NOW
TUAT A 1S !N POL V‘M"’“’{

M ANY S 21-2P, oF A

r € GLWIF) charIF=P

Fo®? Bve Ry 9, .. 9¢ €T
4 FIMITE FIELD Kk =~

AN D A HomoMoRPMISH]
d:T3 clow SVH
rTHAT d@4), ,4 (@) ARE DISTUT
s WE AV pseE THE R
INVER(E THEoREM FOR
FIMITE FIBLD S FoR
GCVeTIENTY cfF LA/

10 ComeAETE THE PoobF



