MHP J_earmzj: Seminar | Week &F -
Boonclecjness ‘ff GXCef{ional F&no Varie{'ies,

Theovem (HﬂCOﬂ"" XD): 1:!% fgﬁri]ﬂ@ Sa{najff(»j the Dce.
LBl? J Lea Fos‘.lwe inlaner. ASSUW?G ‘H»alz:

[(X,B) 1sa d-dim xlt pair,
it
Glolna\ AcCc 'ime)IPs

. JE.})G CDeﬂ- oj’ B are in XJ Hml? the index of Kx+B
hd H)G éivisov B is L‘Cg’ &né js conéroneck in {:erms of

e Nx+B vao. ITg 4

Then , X Ee[gaos L a bounded L—Sam:[/v. &&)]e loo discr
are boung &Lua/

Theorem 1.4: Lot J bea pabal pombes Lot 28>0 grom'o.
Consder e o o purs (XB) sah hab
(X,B) v e-lc 2 d-dimensionsl,
R s Ll(j 2 Kx+B-vge, and
. coeff B=S
Then soch se of Xs Joms a boondel Jamly

Remam: A Fana 'IZ/l/joe Vc;lﬁ'e% }gejoafs Lo - [Doum)ﬂ‘] ia”’;b
15- ié o?c)mst & ugbumgel K_!é_ (;Dmp)emenL




ABS_ >< is exr_ngL:ona.\ F&nO, 50\’ Bvey/ o< Brg - N x Hqg
A Fa;y CX: B) Is K”Z is E—KH.’ (—fw some € anl/ JE,F e

R~
l"YYl"(Xl Cj‘-’fines a Eira‘lional Y)’)a.P jov some CL é"JaL

T-lo 0”& éefemss v T2d. o<Telmlel, (XT/m)
s & K”C m—CDmFJBmenL )%O’(X +¥/m )vo

APPI/ H X . aanc_lcxle Hat >< ZBIZys I Lounc\@«‘ j&m:‘[,/

Y —Fs—e X, st exbradds a j}rume dvsy DETY
;ﬁ" Nx = K¢ +eD e> 1-T.
[

‘C,\c - CVT teD) - MHP- LermmaLc UUiJrLL \f( > £
ané M(w EDl s érivlal d‘i)r Hns mm)oialm, éb;e.

A]DP& 1.4 1Lo sLow “’)a@ g Le{oa: 'éoa £sn;[e jozrm%’

C-?K) _ﬂ— c&:'m Zr>o/ %ﬁ)en we CarLjBJHHL)aOK & com.r)_jrom Z"
H’ Jlm Zl:o’ Hﬂm we can aFP& HX £o conclode J]LzL
Y‘r thce Y% >< 1)9105 éo 1] L)odnc)es) é&mi&

Necﬁs om ]emenls n cSim £ 9 -
- - bD | CB . T}hs Is w))aL

we uxll cover
NB@AS FG[&["WC cDm)DEBMGnL in c[)‘m -<..c1~ next weex.



-TLGDVBM 1.1 LC{' cﬂ‘}}) LC ”5&\'&1 DumLew. ﬂg [o.41 be j'mi\ce-

l_e[: [X[BT H) 1)@ ol CSenera‘f e<} F&no 'A)P,Oe Fai(- —”)e clfvlsur }DH) is
rey 2 Caber. The cocff of B are in B(R) = ‘Ei-—g—m) e, meZso{u
AnJ CX:B"‘M) s excef?éﬁ‘on&l- ﬂlen ch Fa:rs (x!B) Le[y IJDa Jbaon&@‘) Jam:}.

LC'.M& i: _ﬂ]ere €50 Dn& Jefem‘g on ch Jprev:ous c}aéa suojw J‘]?a[-
ii' O< P(\’Q‘—'(Kx*’B*H) > H’Jen CX:B* Pi’H) Is E*CESC.

Eooj" (x' Bi+Pi+Mi) 15 €& Slc with & —o.

>< _____ax exxl,raca
@ (Mxit Bis PieHi) = K -fB,[E{:&%)D*ﬁ

Ené A Now mosel X, —--

(X BN DM M) s 5lc
" (Kt + B+ D"+ HI) 3 seminph

C‘ lx)onclec] Cme === lgouv:gel H'Dﬂ-k”- CE)m}o
£ (%, Bi+N;)

%Esc Lwo w.‘“ necé Lo %e Feer[ﬁJ

Remam: EV‘-’“ 3j’ Cxlfg/:ﬂ) 13 GXCejoL'mna\ Fano jr/})c
il: (,w[<| Ad}open Jr))a(‘ X is h'a[: GXCeFLﬁonal-

0O,

ﬁx; (P\,ib?‘r %Eiﬁ) : (JI‘_D {o‘Hqé'}S—k— faﬂ)
k 1‘3 Fan ezcefboﬂ’]'



Lemma 2 Le{' A Le a  Fam Jc)r,)e Vdne& K @ = jacLDrra).
"Ckx +B) s nef - D #o E:Hem[:\vc on X Then, there exishs
a (-D) ~HHP erzs.g with a npon- Lir Conbraction X( — 7' L

- [Kx‘-\-Bli'J:Dt) is (3lb¥3a“/ n@f— %’ Nome Hca& ‘J:riv:’al over Tr ch, some
{30. Forn'lcrmore ) Hje in[:erschwn °f’ Nx +8 T‘):D w:ﬂ. eacxa ex[:‘Vemz[
t’&/ﬂ DS— Ll’ﬂs MMP s nDYJ"Yla’ 5

SKB‘I’C‘H 320 JELG lri’(rS)csE num!:t’ﬁ’ (](D'r wL.—cL —[}{,{+B+SD) is nef-
[KXJFB* sD): K »o 5 D-R>e R is extiems).

‘Proceerj(j incgurj:we)/. we are Cseug 2 (D)~ MNP a-



Le'nﬂl& 3: Assome Lbunéex)lﬂess D CDmP‘c‘menL in <]|m <§—| Q
E}Unée()nqgs OS« TBL‘:L‘-Ve CDmP(emenLS In C\"m c} ‘—D')@n Baonéejne55
OS’ EXcesp[j‘\oﬂal Fdnos J%LS in le'm é

Prcoj: X st ai= mn ,5 Jiser of Xi —>©

S S N N O eD' , e coe L Di#0
Aﬂ)l] Lemma & 1o Di .

X - X e T, ponbir conhrocher

S

(Mo + e D e BDY) s d]oLa[} nef

% nomericay brivial ever T j“" eme  bi7o

Aﬂalfj(,j 14 fo hhe 5@09@1 Jibo < Vi e conclode Bt ersde

Lel?j to 4 dmi{c sob.

” Aim T,>0, We Can \IH- & Cbm‘o J(?mcn[‘ jmm Ti é& 0:2, Hac cé}
H’ A'm’ Ti =0, we Conch)e ‘H?aL A ée[oa)s ‘Lo & Aoun-)&) jam&

bf um‘(‘j H K.

By PU”U LaCu {o >(i we OL‘L?m d Loonclcg )f\”; Comlo\.emenl on >(7- D



>< Fano ljjf)es foB+M) CSen KIE exceFL'mnaI.

ot B e &(R)
PH is ID‘MS- % Car{’i@r'

X <S~Afmen>:ona|
LeMMd 4 (Boum‘ on exc 'Hweshous)'-

(XrQJrﬁH) 1S exceFEvona\ jav lg c‘ooe enﬂh Lo L

PI'OOS‘- [XI ( %?'*(B:Hf) no‘: exc {45 > 1.
CXI, B}’r (QiHi‘\‘ Pl) Hb\i 56!0 ]<H’,- Pi is nej
Lo b (KB +&MHisP) <L Qi =Ri+hip

s (%, Oirgp). |12

WG Can 1ncredse {g:———'z—»j. 0'{(0(3 keekﬂ Hle Cﬁ\c
CDHJ{LIW ch'kS &m[ﬁ— befm653 b & cjfﬁ I;)tf&l:dowz/ moéf,)

(,th Qli + (Q', H: )

RN
X=X (X, Qe Pt) s lec
/| f<
- (Kx rO ¥+ M) nef-
X \
1’3;’%5 ék\m}l‘ a .Com‘?u

Ti“'ls in‘:}uce.s R hon CSK” CWF Cgov CX?I B?*Hi) —_—



Lemma ) (Lwnju‘ms °S' volome )*
(XJB*”H)(SEIQ K”?\ Kx+8+ VRO . T}v@n vol (J<x ) & V.

Pl'ooj : VO( ([-Xx;) —— o
)}
&

o _ fackoreal.
x' . @ j jg—o\[ows jmm cont Theorem

S P
szi‘ ?APH; s })23

\[0\ C"Kx;) < Vo\ (- Kx £ Kxi +BAPM\') = Vol CBSFW)
-

b(ij
VD\ CS\ M) > (_-23)a dor i —=°. oy =1~ S

J
vol (=(irit Bitoai Mc)) > (290

J

—_—
VLDL exc25J[5‘9”7)

CXJ/ Bi+HM; ) 1s Exce)olnona]



Lcmma 6 (BOL\VJ on 15 c'auon:ca[ '["‘lres)leué)'-
F(X élﬁgzg € N 07”*5 @ 9 [0'1] CX[BTH) s BXCCP[‘Jsmj

—g

(ﬁen Pa(v ﬂ/ X o de ):7?@ —D)en jm 67 L_ e ]—*Q}(x)
‘D)en (X;{TL) is K\L‘ jor some ‘{3"/ %CJ,?:Q(@)‘

ﬁﬂ"l! X m¢970 }’loL EG exce)o[lena‘ ”

Bw_f: [xchﬁH;) gs N Bﬁe S‘Ldgﬁme-n[:‘
(X, bL)  nob Jdb b —=e

L

o Nar adphi g |20 +5;in) < by

[X"') B] t {QE Hl) Is (??icelobonzl_

E): (Slcl: ([XMD’ Lf) _ A sorne jS; < ;——F%/C%%)

‘Loé CXMB';*S;L\-} ;H;)_ \(
5 / E \
h [KX\ ¥ Bi +S;L.‘ +(€’E H‘) = ’“[kx:—‘rBMHI) +C("@)Hi - s; L
—— -
} e ;
LBL

o« P vg — (Kn+Bisrsli v g M)
(X}/ Ri ¢ S)Li+/g',H:+P_,] Ts }’}alr (8'“”

Hﬁb Coh[l’déic{s Ule (?Xct}g{ioha{;),? o] (. 8 1 /i M) o



50’”""7 . >< Fano ‘l;)r)oe- (%: B+M) excePEvonzi.
. X s A—()l'm
+ coeff (B) e &(R)
° PH is L-'m’j— )4 Carher.

¢ [XI B*{QH) is exce)o()onal jbv {8 close Lo .

o \/o\ C"Kx) < V.

® —D)B 1(95 Cdnonfca‘ Hwes}m\«\) 05, Blemen{s in l'-,Q}(xl
are CDnLvaHec] &w«ﬂ/ jrom éero jor Q j;xecl.



B‘orﬁl'“”" A'Ssuma GN&‘.CMC 0\5 rel wmp I cgm éA <z
@X‘lb‘ceﬂce DE' Fm'j @mp‘emenla in (Slm -‘Sé—l

F'&X C\:ma\/ € l\\T jz 'Lg_ a sc?umca Oj' rea\s.

1—-5'[: ? éc {:Sac seL oj- V&ne[ﬂob X S-‘:‘-
° X Is  Weak F&na of A"n’l <] ) “//
@m . Mx [f)as a - Com]OSemrmL ;

| -m Nxl c!efmes &) ]:Jir Y”Rﬁ?fé':“} \QroJucc & K?j Lwnéﬂg j‘”“?

o Yol C-ky) v ¥
n RGN, ané ay« Le l“QK)c], Hne Pafr CX,—[-QL) s il

Cﬁ”P = j‘OV é)/
T © fom x bk fom

g

Swkelch: Slepi: We vse 34a b shao b Hee ends o [y b

&m% wa

(W, =a) = X
Mé l-m Ky ) denera\, Sopp =W (pﬂ{zim SUW oJ— M
Mg = Aw+ Ri.

S——eﬁi: WE- m57 assdme B+3 -i";l A '}‘;1 R.

Stepz: L AF ~ Grre °°n£'8 TR o il sepp.
/QA% G =20 . G’f Q‘Re|‘2m}(>c)_

(X, t(G+oR))  where £ bom.



o (X, E(Ger) b e L L2 ﬂ—'mcawg).z

¥ is not lc, {fron on - exc 2.
. (X tlaer)) Fle, s (5’[/ n

'H?t?rc Ems[s a n—oam}olemeni--

@% 1&[6*&2), CX;QJ is le any 3 (2 )o.

I\
| _ i, d ST“
5&92495~ A = B T E A" %GJ SUL— 8—\0 comp'&mznﬁ--

_ & J
@ - ;ZA + a?'Q [‘\__) y\%_lc”,- CDVY'F]@""G"-'[‘

We DLlo'?inez] a me}e«) sl CDmJO Jcor ><



TLCOICM: A‘Ssumc G’Nslcmc o rel omp 1n écm < d Z

@X‘w\:l‘f“‘ve o} ij @mp\emenls in élm 43'1

ﬂ)@n cL'()im exc 5@1 %na é)'fc jgafrs [X(’B“’M) 5&’:\3&
that (X:B) is }zj l)euncleJ

Ske“‘l% 5_{-,612_1 WG m/ assume OOG{-IB dre j;m{'c +
|I' Sojce L })«D\w Hu{ x 1A L)mnée()

&B: -}—L .su:ﬁl(,es F(OAULE & Zbounc;ej Kn: Cbmr jbv X

SLCPB._ Ctedic =] CDMJOIGJ%BO(' (‘fbl’ XJ

—

X E-[c 9 ‘—mkx‘ Aejrnesa, lgira‘:‘.ona.‘ mgo-)
[d* (-mKx) ~A+R.

Slea A=iBthR. 4 Nedw s

Case L- (X, A+ND e excePLona %____5 reduce ko e

- E:roz[‘ona] Case 1 which
iAol Nx+ B+ M~go

VA
C&se. I8 CX/Z_\-FN) is no\: exc jj

¢ Con jgroAuce a L&)n&}) ODMP

w



3(:(32 5 -, CXLB +H) C3en Ly Mﬂqo.

is ‘m‘
by

® ]\(x has a m ~ comp-

° ]“Mk)(l J—é}\'nes & %if map- >< l'yeleas
an_ Lwngm\
e Vo)(-KKx) £V '
‘j'o'lmi].
o fhere exust {g Sk jor ay Le |~£Kx
(X, el ) s kb
.

Secbons Comp in Csf'm -1 — Re[a[nva comp in Aim d.



