/BI RMAN - C‘lZAGGS HOMO,VIO\Z’PHlSMS

Wil e, (9)+ (%) (%) (3)
\‘\QWW(‘D\\QSMS ::(Sé) — 1)1
The last summand < T mod 7

Jo‘/mson‘ Hthis 1s all of I(Qﬁ')“b
bix h Sq — S Heeﬁaarol Qm)oedol\’ng
Le'k ¥6 Modtgg)
MU",F) obtained l?v| r’C@'m’ng l)\1 f;
Sa\\ A,B ae the handlebodlies
co OA-IB - h[S9)

Then M #) <(A 1L B) [/ xn hfl 0

¥e I(%) = M(h{) a AOW\OI09&, S
—— 120ch\t'n ihVar{o»n’c* M(h,f) € Z/Z

§n = M(h,) IS & l'\omom. I(GQ)HZ/Z_
A‘Soi ﬁu homom\ da?e)nds on h ) bAJ[ W&
ak OT\\\\ gn'\m\\ Many = Gew -(i'n\:fnﬂ fsrm&.



Srin Grructures .

A Spl‘ﬂ structnre 1S a cortinuous cheice op
Came on the | = shldon that extends 4o the
7 - skelthon

\;v an I’l’man\"jolol M this Sivcs a gmc’rl'an
M — m,S0(n) =1L/,

Spm Structures on su(QwS : ~n>2.

W &

/Ro\(m,u\l \NVAR\ANT M

W= ZHS’
= a)( wlere X = SPin (o(, Pm\\d\‘w\;\@
Cath X a\wouss existy  and SiSno&u(e G'(X) 'S
gl of 8 Also TX)/8  1moa 2 s
'mo\ql of Choie of X ~— M

)\lote: 7LH€5 )s hove U\n\“o‘ue Sp\'n Sbrut’(u(e,.



SEIFEIZT LINK!NG QEMS

Fix %3963

N l’)(lt‘nw{ Sei?ut kih\f\‘hg gmm on H\(%}l)

Llxy) = Linking # (x,4")

R__ PuS\r\oW

Use 7/2 coefls and restrdt o \1=X
=) mod 7 Sdr‘l\'nk\‘ng grm

= Quadrat&c \Q(m on H\(SSJ-Z/’L) .

Jo\u\SofL'- ™ (XJ‘Y) = u)(X)"' w(‘f) + “X'Y)
Quod. QO"'IS ‘{)'

l Can see dieckly: | | __x
Sp\'n Struct’s x*

|

eacdh intersection of X % v adds 2 CAosSINgS
MCQ/ | l\h\(in% AR

Ar-c iInvarnant “_\‘—x * Sqmplecb“c basis ?X.‘.\{(z
ol = ZUUO(AUONL)

E;f o Knot \<) the A((ith s M
A(g of the <lf l\‘nkl\ng-ﬂ? o‘:am\,\

gﬂ&’fh SW’ glu» '



Compurations

Fix Sf—-*%g
with  Gelert tmkm) QM W

c

Sepamt\‘hg—ru;ksts (\d ‘d(b, o >

!
'

MhTe) obtained by “Dehn ugeay abng .

Gordon 75 & Gonzalez- A ' 70
M(/Vl(h,"ll)) = A§(e)

Bt k(§3> ~ Geifert suctace

K
= o ()= 2 W(X)wyc)
(=\

BP maps.

Get o suropay description of the desived
4-manifdd.  End result

© i w()-=1.

T T4 ) - k
Ph( 4 ) Z W wly) oW
L=\

Upsuot: 33“ on\w de?ends on w,l Cau it fw.



BCT Maes Az Dstper
mod L
LU“_’““ EX W= Ovmd CONL on \—l/
let 0#acll.
Then 4 bell st tab)=\ & wib)=1|.

’P_rOﬁC Choose. bo St 'l\/(a,\o\:l.
\€ wlbe)=\, done. Suppose not.
Ex@nd a,bo to Sqmﬁedcic bocts &, bo,c,d .
Either wi(cy, w(d), or w(crd) wmust = 1.
S&\\UOLC)A’ Lot L-btC. []

/_PQE- \g wFW then fuo#fuo'

Prost.  Choose & St wia)# w(a).
Choose b &s in Leyma-
’Qeal\%e, befh. by cunes tht inersect ance

curve C

Nate $uo (T) # Pur (TO). =



ARF Zero

3
Heegoa ‘ 93 CcS N
d embddmg A(r :
/\)(OE. gf a %{t l\'n\dng g(m Uon‘st\)ais
Co gﬂse)q all Sieh w o
wersely

. A/ cx . W dl

Pk sl
ceckion. At Smi& e
/‘Zevw d\(('\rms with Same, .
oM Yo
Praae



Couprrine BCY Mags

So e now waak to count quadvadic forms with
Af {-0. Comtinc)’ a)\ o‘\mdm*ﬁc, formg 'S Casy:
ﬁ>< & bosis €y,.-.,€24.
w( Z(x;e(\ = T e w(e)) + X eig;)
l(J

So...
A 7% quad Corms) determined 5\1 values on el

/—PEP-' “There ar Z%-'(Zq“) BCY weps.

/P_Loggj \nduck on g O

These are not (l'nea/ll{ l'nchp./

Wil shouw they fom @ (239)*[229) dim  Space..
o open suraces: (3)4(2)+(%)+(2).

L/-\/\J

disk push\'ng.



Tue Seace of BCT MapS

[et H - Ht(Sg}Z/Z)
\l\/l“ 0‘6&% a 71/2'&'%19(& /E) baseo( on H

/\_3> S Commutative w[ it t
has & Generator X or each xeH,
and relations -

O x*=Xx Y xe H
® Wy = x+q+ toay) Y oxyeHl

An element oc /6 S a Pol\(nomf@\ in the C%MS
> degree

By = %be’% \ de‘}" Skz Veckor Space -

Gool = BCT mMap$  can be assembed o a
Sw(:swkive rmap (- I(Sé) — B
wrth ncéw\ml\'h\.

Er I(%9> we %d a Su‘oSpacz, og 833

as Some eMs are O , 9
—~ subspace of  dim (%) ‘f( 7 )



‘TIIE AFF INE €PAcE of &uAD’\ZA‘Y\Q Q’RMS

_O_={0tuo.al QDVMS orl Hz
net a vector Space .
Sti\\ woutt to o(eﬂ\ne, ‘n‘nwr unc;h'ons on l%-

Er an abelion qP/ vector Space L)
a  torsor /[ alline Sp0cL Over- L
5 o transitive fre |-space,, that 1,
a stk K with an achion
+ LxK —=XK
with : L+ (L4 k) = am‘/(z)* k
¥V K. K. =L [+k -k
So K s like L) but with no ‘oqse/ p{;.

eq. L= Z/a , K= vertius of n-gom.
EL_‘_to 1 5 an amm Space over H'
In other words :

w.,Wzé-a - W~ W € H'
wefl ocH' = w+oe

(exercise) .



’PoL‘(NoNUAL E\Ncr\oﬂs onN AFF\NE 6\%&5

V= vect. Sp. Over ‘-'_

U= affine Sp. Over \/

f+ W= is linear i€ 3 linar 3:\/-—9\-—
st.  Flv+wy= qu + fw)

&:_\:s f l\‘nea{, C Const => ¥+c, lt‘mof
“The (\*vwor (ns on u Form o Veck 5p-
LUA) over |,

"icj?. e LW cletermined [Dt( gev*
Y Q(Uo) Some CI‘XEO‘ Uo € u.
= dim L(U) = Ol"m Y+ {.

A Polwnom\‘wl )rn on (/( IS @& SMMO‘F
Proo(m)cs of  linear ores.



/PoLYNoM\AL ruNCnoﬂS oN .Q

Consfde{ l/l‘—‘ Ll ) \/é H'
xe H ~— x:2—7]
X (W) = (%)

Y';(Jt x tS 'newﬁ
i&ﬁi basis Cor‘ H
=11 Uil = basis for L(1)

e - %o by
IWZ2  @=a +— above elabion n'B.

A Beslean pol\{ﬂovm‘a,\ 1S one. made of Squore
(\:;ee/ monomi s

The Arc invt is a qlAalead?\\c,/BOc)em po\\‘:

g _ _
¥ = 2 XM
L=\



BCT mams As Beorem Porxs

/‘Zem\\ fuo : I(Sgb — 'Z/Z
Dudize os T L —77/2
Tt () = Puw(f).

Lot Y - {‘*"—O-: ol(w\:oz

E@E_'Z_ \VI l‘S a l\ow\om. rmm I{SS)
to Vedt. Sprce of fhs \P _’Z/Z

We can rep\r\mse ow  Colewlaions :
P (o) = ZOIWN) ~ms Ty ()= Z % (W (w)

0 w()-\
$o00aT6) = ) Zwoowyd (chmwu;\)(wmm)

o\
= T (@) :<Z§JW\?HQ)>(E, ' \) cubic

Use naturality to gt all of Ba.
,PPJY\aQV\S to delormine whidy elts ae O on \P

AV\Swef '- (Linw Emcft\by\s - X
3 At



BCS sor. Orey G\M’ACES

We can indude Sé into Sgu and plau\
the some game..

va(fh{ng works the Same exeept nowo
e are no cbic plys that are O on
all of .

3
—> imo.oho, of B s Z(’?) dim .

=0

Jo\rms,m all gives o wmp\clae o\esc,righ'm of
the celakions amonq the P



