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Punctured surfaces
Follow G. Mikhalkin:

(' € a degenerating family of hypersurfaces

( )

Co=4fiz)= > etz =00 C(C)

L a=(a1,a2)EACZ?

/

v : Conv(A) — R convex piecewise linear

Log, (C}) 17, I — singular locus of

L, (§) = max{{c,§) —v(a)|a € A}

R =,c4 Ca



SY 7 mirror Symmetry for (' [Abouzaid-Auroux-Katzarkov 1205.0053]

(Y, W) Ay = {(&1,62,m) € R¥n > L, (6)}
toric dimg = 3. W = —2000 ¢ O(Y)
dimc (Crit(W)) = 1 W=1(0) =D =[],eca Da

Example: &
‘* 0 51
>,

C={14+z1 + 22 =0} (C?, 2yz)
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L1I2

C:{1+$1+ﬂ?2+ t :0} O(lg) S , SXTYZ

P2 (z:y:2)

Y is glued together from affine toric pieces according to the tropical

hypersurface,
MF(Y,W) = lim M F (pieces)



Homological Mirror Symmetry

[ AAEKO 1103.4322 |
W(C) = Db (D — W_l(O)) Bocklandt 1111.3392

sing

p

whenever (' is noncompact




Matrix factorization Category of singularities

ME(Y, W) ~ DY, (D) = DMCoh(D))/Perf
ta.1
T.(k):= O(=Dy)(k) — O(k) & coker(tq.1) = Op_ (k)
ta:o
Example: mirror of a pair of pants = (C?, zyz2), R = Clz,y,z], R= R/(wyz)
R_—_—R TN {--5RELE RS R — R/(x)

Yz
(2-periodic)



Objects of W(C)

Abouzaid’s generation

U
W(C) is split-generated by

Lo(k), a€ A, kecZ.

L. (k) winds around each edge ko = ngyk + 9o~ times

_57,04 — o,y = 1 +da,, where do , = deg O(D,)| DD,



Wrapped Fukaya category  [Abouzaid-Seidel 0712.3177]
Example: Cylinder R x S!, w = d(rdb)
Model: choice of Hamiltonian H = 2x|r| when |r| > 1, H,, = nH

Floer complexes: CF*(Ly, Ly; Hy) = (¢ (L1) N La).

Figure below: generators of CF*(L, L; Hy)
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Wrapped Fukaya category

Morphism:
hOHl(Ll,LQ) — CW*(Ll,Lg)
— hgn CF*(L17L27 H’n) — Hfzozl CF*(L:l?LQanH)/@

When all higher order continuation maps:
continuation maps just inclusions
are trivial. in this example

In the example: hom(L, L) = (|J,; ., z*).



Wrapped Fukaya category
Product (and A..-products are similiar with more terms)
p2  CF*(Ly, Lo;nH) @ CF*(Lo, L1;nH) — CF*(Lo, L2;2nH)

V

,u CW Ll,Lz) ® CW* (L(),Ll) — CW* (L(),LQ)

/ \\ (5?11 (L)
\ . £ bh (L
/ /1 ; 1 o
W(R x S1) Coh(C*) = finite modules over C[z, z™!]

generated by L generated by O
CW*(L,L) = Clz,z~ '] 2 End(O)




Can we compute W(C') from W(P,z~)’s 7

Main theorem [L.]:
e W(C) is split-generated by the objects Lo(k),a € A, k € Z.

e In a suitable model for W(('), the morphism complex between

any two objects, L, (k) and Lg(l), is generated by

X (L )= (Ui, (Lalk), (1)) / ~

with © € Xp_, nec.s ~ Y € Xp,s,nC.s Whenever plo(x) = p)5(y).

e In this model, the A..-products in W(C') are given by those in the
pairs of pants.



T
;o

ey

-2

U
-Eb
S




Ingredient: Hamiltonian perturbation

S

Paﬁ‘r’ \ ) Paﬁn

Cq /
n(La(R) \ o j / \J "
/ Cs

D negative, o 2n — kqg positive__, 1 negative_
Hn turﬂs turns turns

A /«q, Pt




FEquivalence relations

i ~nag(l—k)—1 i ~Nag(l—k)—1
vas (#s) = Pl (T T07) =l ~ 0y VT € X (L), La())

. ' ~Nap(l—k)+da,p—1
plﬁ (mfx;ﬁ) = 'OZB (igf‘g(l_k)+da’ﬁ_z) — x’&;ﬁ ~ ajg;ﬁﬂ( ) o = X(La(k)7 Lﬁ(l))



Homological Mirror Symmetry

w2 wld) SEwle=)

e

tr. MF([|C*z| x Cly, 2|, zyz
MF(>—<) z\.{F(HC[x,y,z],foZ) ris;éloa g @()Lll)b(([‘o]h?ﬂg*[ﬂj]))y)

‘\

Knorrer periodicity theorem
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Pick a split-generating set of Lagrangians so that for each L:
e [.Ne = |]J(disjoint arcs), each arc intersects each circle fiber of e just once.

e For any two arcs, the portion of L in the complement of e connected by
these two arcs cannot be homotopically trivial.



