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‘ﬁ(%tﬂ‘—z),..)xn> A FOLY/\/CDM(AL_ Wy it L_'
INTEGRAL Co EFFICIENTS  AND £ AAD f-R

IRR2 DU gLe  QVER ¢ FoR AL R

‘Y‘(x\)afd,) SCM):“Q i(;g)

1o BRE SeLveD ©uER Z (R Gk K
A NUmBER FLELD
V‘Fn {DC— ’?(D‘-) h} A’FF’NG (‘fyPLP\SUQFACE

Locm,' coNGRUENCE OBS"RUCNONS‘ /] Z_:

Ngc.. CoNp. 1S THAT

g('x) z Rk ( /Wtod% ) ,Cg > 1 Hés SoluTiow

IF THE LOCAL CcoNDrT(oN /S SUFACIENT

FR  SowaditiTy  o©YeR Z 5 We HAve
A LocAL To GLEBAL OR HASSE PRiNCIPLE.

£ LineAR:
F—/_//_—-"
C(x), - A )= QL+t XD = R

NEec conNp (s SC.d (Ql) "'Qu> /k
TT I3 ALSo SUFFICIeNT,



o
P QUADRATIC (HILBERT'S FLEVENTH PROBLEM):

To Solve () WITH

@ «,k e K
b)) 2,k € 9K

(@) HASSE-MINKOWSKI  THEOREH !

(%) (5 SolLVABLE N OKOFE TS

so LVABLE o©VER l‘:\JER‘/ KU.,FOF( BVERY éjMPLET(o.
OoF K

FoR ExAM PLE Vd(—hc.ﬂ NUMBERS MRE SUM> OF
THREE SauARes IN G 7

o A STABLE lecAl To Gloffl

PRINCIPLE ( TuAT IS gx cefT FOR
Fongrery M ANY Sxc pPTIONS ) HOLPS

FokA M#3 (5:&@&:. ) KNESER ,DUKEIWAIIIEC_)&GDE LL [PIATETIK
sHaltRo [ S )

l'_(EZ_‘ VF’,( (s A MHompGENEOUS SPAE FR
AN ORTHOGONAL QROUP — MODULAR FORMS



CUBIC  FORMS @

. AN AFANE CuBle t IS A PoLyNoMAL

i L[ %y s Y] WITH  LEADING HoMoGENEQUS
R 3 AND NOWVJEGENERATE,

parT f oF DEG
£ and £-k ARE

WE ALSO ASSumE T HAT
IRREDU TIBLE..
AEFINE ~

(ee) \/k N {3(—. . 76[3‘):&}_ Hy PERSURFACE.

b |5 ADMISSIBLE IF THERE 4re No LochL
CONGRU ENCE OBSTRUCTIONS T (k%)
( THesE HAVE A SIMPLE DESCRIPTION)
QICHNESS OF VM(Z)Z
. ) - ' )
FOR Rk ADMISSIGLE 5 Vk,ﬁ[Z) N ON-
EMPTY (—IE HAS A [fASSE PR/NCIPLE))ZHRISKI -

DENSE IN V) SATIS F! ToaM OF STRONG ~
R, & “ y i FoR /Afmoxwmv?
o

n=4d (SU?&K-—C_RW(CA:,) THUE [SIEGEL

lvlq);_CZ>l4°@

SCHMIDT SHows THAT FOA VeRy FeW
AmisSIBLE k's 1S Vie(Z) E= Q.




‘N 10 (SUBCRITICAL) BROWNING/ HEATH-BROWN 2,

L NoNsinGULAR THen FoR kR ADMISSIBLE.
Vk'{(fz)%gb,:r-r (s ZARSKI DENSE AN IT
SATISFIES STRONG APPROXIMATION

» N %4 (SUBCRTICAL) HooLEY
P HomoGENEOUS N ON SINGULAR And  ASSUMING
Tee RIEMANN HyPoTHESIS FoR CERTAN ASSeciATED

HAsSE-WEIL 2ETA FUNCTIONS ,\/“(z#qb FoR
ALMosT ALL ADmissIBLE ks,

=3 (CRmCAL) AFFINE Cuglc SURFACE, VERy LiTrLE IS Knowh

ExAmTLE A
£ = S0, %) = x,+x,+>c§

k Is ApmissigLE IFF ke, 5(MOD9)
.IT IS PossIBLE TuAT FoR EVERY ADmisSBLE
b | Vh)s(‘l)#:qs AND IS 2ARiskI DENSE /N Vie

ER (‘wl“ﬂ Q)SNG A METHOD OF r:‘uoe.s)

3
Y4 (- 778405 1 2REL23T)
+(~ 2334 1114689070 40)

- A BooK
332(9266 (2 8TF5287533

3 3
42 =(-805357389120357#4) +(§0435#58 4TgI3S15 )
3

WiTH D SUTHERLAND + (1602123 297335631 )
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. LEHMER , BEUKERS StoW THAT \ (Z) Is
2 aRISKI DENSE  IN Vs 4 . )

0C(TY ONE CAN SHOW THAT

USING CuBlc Rec (PR
(Z)

STRONG APPROWMATION FAILS  FOR AV

Ee x €V, (Z) > == (niod 9)

colLioT-THELENE Wi TTEABERG)

[cAsSELS | HE ATH-BRONN,

HOWEVER [N THE SLIGHTLY WEAKER FORM

\/5 K(Z) — \/S%( Z/2) , BENE ONTO

FR p A LARGE PRimE , MAY HOLD.

A DIOPHANTINE THEORY FOK
INTEGRAL Poin7s ON SoME SrecliAt

FUBIC SURFACES CAN Be DEELOPED
0 Glosk | S | TBwRGHNfA-GAMBRD /s

THESE START  WITH MARKOFFS SURFACES



MARKOH’S CUB|C SURFACES 4]

— o ——— et

M(:x")‘)(’z,x_g) I-I’I,L-f'f)é —‘xl:xﬂ—xs
Ve =V = L | MG =k §
k=o : IS MmARKOFF's  SURFACE

b-y . 15 THE cAyiey CUBIC
(1T IS SPECIAL A WiAT FOLLOWS)

\L(Z) ARISES (N MANY CONTEXTS
DIOPHANTINE APPROXIMATION (/W/WK@FF)

S(W\PLE CLosc GEoDES(CS ON
THE MODULAR SURFACE (4.Cotn)

CXCEpTioNAL VECTOR BUNDLES OEX "
(c-oRODENSTEV [ RUPAKDY. )

220 SURFACES
(uacKinG | PROKHOROU )

SYMPLECTIC L MmANIFOLDs  VIA LEFSCHETZ
. FIBRRATIONS ( AuROV X )

M OoTHABLE DEL-PE

-\, IS ALSO THE RELATIE C HARRCTER
VARIETY ©OF JZI:PRCSFN/ATOAIS oF T,(Z, )_; SL
VA

. ITT Also ARISES % TE NoN-LINEAR
Mo NODROMY GROUP ©F PAINLEVE ' VL .




Vo Markoff’s cubic surface

V4 Cayley’s cubic surface

Vi(R) for different k:

k=2and k=8



THE REASON ONE CAN STUDY Vi(z) 1s ]
THAT T 1S ACTED oN By A NON-(INEAR
(ROUP OF MORPHISMS A LLOWING DESCENT.

GROUP N AUT (ﬁ)‘?) (SENERATED

THE Co oRDINATES AND
cooRDINATE S

[T, THE
By PERMUTATIONS OF

SWiTewING THE SIGNS OF TWO
ADd THE VIETA (NVOLUTIONS Ry, Ry Rs

K4 e, 2,2 ) = (i, g, x, X, ~X3)

PRESERVES V, AND Ve (Z)( 2 Pel, (@)

FOR k+4 )V,Q[Z) CoNSISTS ©OF A
CNTE NUMBER H(R) ©OF [7 —ORBITS
(MARKOFF FURW (T2, MORDELL)

CLASS(CAL QU ESTIONS ;

() WHEN IS V(Z)+P  (E hk) >0

k) T8 wlI>o, /3 Vi, (Z) eiTg,

5 ARISKl  DENSE , SATISFy A FoRm OF
STRONG APPROX(MATON g



HASSE  PRINCIPLE 7]
LochlL CONGRUENCE OBSTRUCTIONS:

Vo (Z,)+ P FoR A (FE R 3(#)
orR X 3 (modq)

TO lQ'S WH[CH #AVE é,OCer_
Ay  THAT Vie FAILS

Vp(Z):‘—dD .

WE RESTR\CT
INTEGRAL POINTS AND S
HASSE's  PRINCIPLE IF
FoR R7z5  CALL k SteciAlL IF W, (Z.)

CoNTAINS A PoINT L Wit 151 =0,,Z .

Tue SPECIAL RS ARE EASy T° DES<RIBE
D ANALY2E | THEY ARE OF 2ER0 DENS(TY.
QEMAIIJ(’UG‘ k's ARe CALLED GENERIC
. For kn GENERIC A FoNT XE \, (Z)
s GHOSH REDUCED [F [T IS OF THE FORM
(-3¢, x5) WiTH  3EL S 26S 5 AND
2 2 2
X T+ Xy K DG X = R

. (GHoSH) Fog kyo  GENERIC
rr\ VR(Z) ~ (SHOSH REDUCBD FOINTS



( 3

b)) D Ak) ~ K@{@K)z P

o<k<kK T 36
Z. filk) ~ EQ@jK) , K=a.
—K5%<o Lf’g

The ExpLlc(T FUNDAMBRTAL DoMANS

ALLowW [FOR THE NUMERICAL — CoMPUTATIONS
oF THE J?L(/Q)fs AND  THESE (NDICATE

THAT
=

| 5 kl=K V, FALS 'HAYSE}I/\/ c K
WirH C#o  AND O X O.85%. .



Figure: Lattice points and fundamental set (triangular) for k = 3685.
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THEOREM 1 (GHoSH [S ROIF) ®

HicH

({) THERE ARE INFIWITELY  MARY R'S
FAL THE HAsse PRINCIPLE . THe NUMBER OF

sucH With [RIZK Is AT LEAST K™/ 4K .

(48) Aix t=z©°
|5 RI<K: k. ADMISSIBLE h(k}:'(:} l =0 (k)
K0

= ALMOST ALL K's SHTISRY HASSE AD ALIO
THESE VR( Z_Ys ARE 2ARISKI DENSE.

COMMENTS .
(@) THE HASSE FAILURES ARE PRoDUCED BY
AN OBSTRUCTON VIA QUADRATIC RECIPROCITY.
IN TWo TYPES: ONE DIRECT USE

E Sgccoad WHiccH ALSO

LOUGHRAN AND MITNANKIN 5 AND
THeLENE , DA SHENG AND

BSTRUCTIONS

RE.CBNTLY
INDEPENDENTLY  COLLIOT-
FxUl HAVE SHowN THAT THE ©
OF Tue FIRST (BuT WoT secend ) &LAN BE

RE EXPAINED N TERMS oC AN (INTEGRAL
BRAVER— MANIN OBSTRUCTION .



Fog BXAMPLE. [F Lol

kK = L+ -PeZ\/?'

HAVNG ALL OF ITS Phimg  FACTeRs

t3, 44 (med 9),

Y (Z) = P

wWitH VY
;-l_—_g_(mmatg) AND Y =0,

rugnN R Is  ADMisSIBLE sUT

(b) IS Plove D Ry CoM PARING  THE

NomeeRk  OF PoINTS ON \/K(Z) IN

CofRTAN  TENTACLED ReG-1oNS GOTTEN
T—

SEcTionNs , WiTH THE

&7 sfrC (AL PLAVE
AccokPNG-

ECTED NUMBER OF 2o LUTIONS
A PRoDUCT OoF [OoCAL DENSITIES _
VARIAN CE  OF

EXP
To
Tue Key S THAT ThHe

Ts comPARISON GoES TO Zefo  ON
AMERACING RIS K. THS MoVING  PLANE
QUADRIC METHOD AFTLIES 7o MOKE

GENERAL CUBIC SWRFACES (NCLYDyA&
ongs tuar DoNT CARRY  MoRPHISMS



(BYVERTICAL) ALGEBRAlC PANLEVE VI [

D\)'SKOWM/MAZZOCCO AND Llsovyy/—rlkuyy
CLASSIFIED The SOLUTIAS W(t) To PAINLEVE’ VI
EQUATIONS WHICH ARE Abe e BRAIC FuNcTionS OF T,

c’z\;d | ‘ dw |, ) dw

T —é-'(""*'w- (d :: (::U+W—'1)3E‘
+ w (W-1) (W) b (H) ke l))

283 (1) ((6 1) W +L‘:Jj 0 W

Here 6, 6¢,5y,G ARE PARAWETERS  DEF NING

P-VE . USING APPRORIATE Co-ORDINATES THE
NON-LINEAR MONODROMY O©OF SoLU‘rzqa)é REDUCES

To THE PRoBLEM OF bueRMm&/\F:m—nz
ORBITS OF A NONLINEAR AcTiON ON AS

=R EXAMPLE IF 6,=6y=6 Ths GROUP

G— | S CEME&A!%D B\/ [N\/OLUTONS Rl)PL>E3

AnD PERMUTATIONS OF THE Ce~ - 0RDs
R, + (3%, X3) —2 (34, %,X%7%)

Ad  SimiLARLY  FoR R, AND R,



THE TRANSFORATION

o, Ry ¢ (3,%0,50) —> (3, 243473, %)

s IN G AND F RAxEs & AND INJVCES
A ON (%)

- |3 -1
A L 0 1
So (F (DL‘,‘DC;,DL,) 1S ON A AN TE

ORYT  THEN
5, = TRAce (K) = Qeoslars) Witk HeR

SIMILARLY FOR 2 AND X3 AND Wi TH

A SUITARLY CHoSEN ELEMENT OF G ©nNE
Ewds THAT 1B (tpo0,x3) 13 W p FNTE
ORRIT T Gues Rise To A SslumoN OF

Cos B + oS M + s A G +Cos g, = O

—_ l — ()
WiTH IHE q%-s R A RELARD T 44
oY LANG s G«. We cin PARAMETRI2E

ALL THE SOWTIONS ©OF (k) Axd  THEN

CHECR DiIRECTLY WHCH ceoRRESPOND TO
FNMTE ORJITS OF G AcTine on A



STRONG APPROXI MATION L1

WHEN [ (Z)# How RICH IS [T BEYoWD ZARISKI DeNsTy?

WE Discuss THE MARKSFF CASE k=0 .

Tie G-ENERAL CASE IS < MILAR BUT FIRST

REaUIRes A STLDy OF ALL THE FWITE
3/

[1-ORBTS (N AR )-

THs |s CLosELy RELATED T0 THE

DETERMINATION ( DUBROVN — MAZZACO ) ©F

(
T A LGEBRAILC pAINLEVE VIS .
o THe LATIER USES

OWR TREATMENT
) OF (ANGS 6,5 DAJETae

rae RESoOLUTION (EFFECTIVE

\/ : :L’.L+x;’+ xj»—jx,zza%:o
1 As BEFORE BEXCEPT THAT THE @'é ke
RS(( X, oy, X3) V= (2,2, 3% 2~ X3 )
-2 ,WiTH ONE ORBT BEING Sof
AND THE OTHER yx{Z) = )’T (1,4, 1)



<TRONG APPROXIMATION CONIECTURE FOR Y 2

/‘*WWW

REDIcTION  A1oD P

}/*(Z)/? \/*(Z/Pz) IS ow7® FOR ALL
PRIMES P .

. F reTs o©N RedUCTioN AMod P As
(=
4 PERMUTATION GRoOF ON >// /Ioz)

P STRON APPROXMAT ION <"—j>
*{Z
E AcTING  TRANSITIVE LY ON >/ /{1)

NoTE . l \/w(Z/FZ>/ N FZ As 7)—-%0.

As  LoNG AS FZ-—;L IS NoT VERY
<mooTH (EG = BRI ) WE can
PROE  STRONG APPROX/MATION -



THEoREM 2. (BoureAn-GAmBuRd-5oi-) 1
FoR £70 AND p LARGE THERE I3 A

nooreiT  O[p) y 24z ) sven T

&0 =y 22091 <1
Anp BVeRy [UORBIT t(p) (N y"/Z//,Z_)
SATISFIES {Jc(r)\ > Q&SP)/@ ,

TheSE HAVE TEEN RECENTLY (M PROVE.D B)/
KoNYAGIN [ MAKARY CHEV [ SH PAR LNSKL ruGra 20/%7)

To 65 | < exp (g ST )

() | > eg p)™

—ge0REm 3 @G-S 2005 )

s
l { 'FS T . STRoKG APPROXIMATION FAILS FoR P} } <§ T)

70,

D0 (N  EENERAL THERE (S hAL\A//’r\/S A GHANT
COMPONEN T AND THE STRONG APCROX [ MATION

CoNTECTVRE Hos EXCEPT PERAAPS ToR VERy FEN Ps



THEOREM 4 (MERI-PUDER 2019 ): K

IF p=ilw) AND P SATISFIES 3STRON &

APPROVIMATION For Y (lez)/i’ 4 TueNn THE
Actioh ©F [1 onN THE LATTER IS EITHER
e FulL ALTERNATING OR SymMETRIE GROLP,
. UNDER THE SAME AsSUMPTIONS ON p, THe

ORBIT OF EveRy POINT MW vy (Zp) 13
DENSE 5 HERE Z, !'s THE P-Adlc NTSCERS

THeoREM Y4 ALLOWS oNJE To SHO
\/*( Z) > y’( z/ﬁZZ) 15 oNTE
FoR %"‘P'fz""Pl , Py Etl*) Awd

SATISFYNG  STRoNE APiRoxrM ATioN ( G’f-"‘é'i :;')

W THA

Wity THESE We CAN ExEcLTE
SOME SImPLE SIEVUNGE AND CoUPLE

IT With SomE TEICHMULLER DyAAMics

(MIRZAKHANI ) To ANSWER SomE 0L
QUESTIONS ABouT MARKoFe NVMBERS



)
M MARKoFF NUMBERS , THAT I3 &)
Co-ORDINATES OF A MARKOFF TR(PLE

X € Y(Z) Wit X >O.

M 4,25,13 29,34,%9, 169, (9%, - - _.

meM = m#F0,E2/3 ML P

JROBENIVS

(F p=3(4+) AND p#3.
. STRONG APPRoXI MATION = qnese ME THE ONY C oNERUENCE
OBSrRUcTIONS .

Mo S LACU NARY

[{ms’r“:me_[\/l,}} A c(/&:j'r) , 2AGER [1782)
MRZAKHAR |

(2016)

Theokem 5 ( B-G-S <0i5)

L. me ML AKE CoM POSITE.

Emel\/l : mgTz{ )

As T,

ALMOST A

5 e ped ,p prmed]= el



REMARKS e

TooLS AKe ELEMENTARY cComM/NG From
AuALYTIC NUMBER THEOR) , CURVES OVER
CINFTE. FIELDS  AND ComBINATOR ICS . ONE

INTERESTING FEATURE  BEING

C

e

-1 - -
34"5 ::'.X_'t'ﬁ')(,‘ ))()ijé[-{*?—

, XEH ) béHz
H,;H,,é I_F'* IHtlslHLl

2

NeeD AN UPPBR  BOUND  FoR |1C |

OF THE FoRM c
1Cl < |H, | R Somg <1
INDEPENDENT OF P

N le\>f\ﬁ? ONE CAN USE THE RiEMANN
HYPETHESIS FOR CURVES OWER FINITE FIE 12s To PROE THIS,
. FOR [P SMmALL THIs (5 OF No U5E AND  WE-

USE STEPANOV's ELEMENTARY PRoo= ofF WEIL's
Tug oREM (SPeCIFICALLY AVXI L IARY PoLyNOMIALS )
o ESTABLISH SUcH A  BoUND.



I
CHARRCTER VARIETIES -

\/K IS THE RELATWE CHARACTER VARIET y

OF REPRESENTATIONS OF THE FUNJIAMENTAL

GRovP o©of A SURFACE OF GENUS ©4/E

PUNCTURE , TO SL, . THE AcTioA
IS THAT

Wit

ONE
OF THE MAP

oF [
voke  GeNerAlty  THE ( AEFINE )

REATIVE CHARMTER  VARIEZT X, ©oF
feoreSENTATIONs OF T | 2 g ) w7e
SL, /s DEFANED OER Z.

ZM < A SWRFACE ©F GENUS § Wi

?mfG— CLASS GRoVIP

n QUNCTUKES.
ONE CAN SvUpy  THE
D oPHANT I NE PRo? ERTIE S oOF

Xk(Z> .



TU. WHAG (PRINCETON THESIS 20(% ) 1.
Has MADE B STEPS (N TTHIS DIRECTION .

(/L) X},\ H ns }A( ?ﬁDTE_CT\\/E, CoMPATIFICATON

REATIVE To WHICH Xk 1S l’Loé CALAB\ yAv"_
ACcoRDING To  CoNJECTUKES OF VoI TA
TH1s  PLACES Xh As  BBING IN THE
SAmE. THRESHOLD SETTIAG As AFfNE CogIC SURACES

(t) Xk(Z3 HAs A FULL DESCENT

I THAT THE MAPPN (@ CLASS cCRov?
aors VIA NeW-UINEAR MORPHISHMS N Xe(Z)

Wik FINTELY  MANY  OKBITS.

N T HESE AND MORE GENERA L
CHARACTER NARIETIES COMVECTED Wi 7H
meHed TEICHMULLER  THEORY OFFER H

Rlcd FAMILY ofF THRESHoOLD AFFINE
(ARIETIES FoR WHlcH ONZ CAN APPR oAl

THE STUDY ©F ((NTEGRAL TFINTS.



THERE IS A RICH STUWY OF THE ACTION
oF 1 o X,(R) (THURSTON,.. GOLIMAN.)
A ON X, (@) ( CAUTAT, McmuLien . ENTRRY)

. SINCE X&z i< DEFNKED OVER 7Z OnNg

CHN EXAMNV& THE Ol?é!'r ClLOSURES OE
now X (@) THe ddsc comPAT

INVARIVANT SET IS XK(ZP) MO W ExpEcT
As With  Q=1,m=1 THE AcTron oF r

Xk(zﬂ s MmWIMAL ( cLoSURE of OKE(TS
AlE As LAKGe AS Possié LE )

. BisWAS |GUPTA | MT (WHANG (2019 ):cthssie

FINITE (EV'EN 20UNDED ) ORBITS OF
7o X () PR §rL,M7E
N TeRms  oF THEIR  LIFT ~ To
A RepheseTATION ©OF Zs’m INTD SLZ(CIT),
BRSICALLY T SeeVL BE FANITE .



IF ONE REPLACES £ By A LAFER
D

RinG ) SUCH AS Z[(+1 ok ZVZ]

WHICH ConNTAIN (NENITELY MANY

UNITS, THEN THE AcTion ©F M oN
Vyp (D) NEED No LOWGER CoNSIST
) .
OF EimiTELy MANY OKBITS (FIRS T
O BSERVED BY SIWERM AN ) .
. THie MAKEs OUR Do PHANTIVE
CHALLENGING .

ANALYSIS MUCH MoKe

ThaT THEIR ARE FEWER

« 1T ﬁP?EARs
o “THE HASSE

(zr Any) EBXCERTIONS
TInCIPLE

. Fok The MAAKOFF SURFACE S  THIS
uhs BEARING THROVGH FRicke's TRACE
IDENTITIES ON CoMMUTATORS (W

SL, (D)



ANER SHALEV QUESTION

TS EVeERy ELEMENT A
SLy(z) A One  COMMUTATER,
Tg CcAnN onNg SolVeE FoR £ VeRy

xyx'y" =8

»

<

ANI- G€ L ANDER —IK ASSAROV = SHALEV
SHowW  THAT ESSENTIALLY Teefs (S
No LOCAL OBSTRUCTIoN O THIS
W THAT M 1s TRUZ (N EVERY
EiTE QUOTIENT ©F Sl (Z) .



AEFERENCES cad  BE FouND I

]
T NTEGRAL. PonTs  ©ON  MARKoFF

TYype  CUBIC SURFACES

A GHoSH  + P SANAK
AFX(V . | 706 -O6#(2

AN D

" NON LINEAR DESCENT on
Mo DUL | OF LocAL 5/5‘173"45

44



v THE RICHNESS RESULIS FOR Z/
MARIKOF= SURFACES EXTEND T OTHER

FmUBlC  SURFACES ,’/’H’OU&H ST/l SPRCIAL

-ﬁo THE HOoMDEENEOUS CUBIS PART StHoUld
BE REDUCIBLE .

[ NIVERSAL PERFECT FORMS
A cuBle FoRM /N THREE VARIARLE S

Is UNIVERSAL AND PERFECT |E (T REPRESENTS

eery k AaD Aty (k(Z) (s EARISK
DENSE AND A Form OF STReWG APPROX MATIeW  HoLs)

A PossiBLZ ExAm PLE d -

[ 4

— EUﬁRy k(3 ADmISSIBLE FOR

3 3
x>+, + 2%
AND  PERHA??S 1T 5 UNVERSAL AND PERFECT.

GHosH [ S (O 17):
(o0, ) = X (T ) AT — 2%,
IS UNVERSAL AND  PERFECT.




