gboooogn p36s
0000000 KO pOOO deRahmOOOOODODO

_ KOOOp-00O
 KOOOOp-00

H(K)

O00000HP(K)OOODO BettiO b, 0000
= (-1t v gx 0000000000

Ag=6dd+dé =

gobobobooboobdbp0b0d =0000000000D0O0O0OO

p366
000 Dolbeault 00 OO0 OO

_ KOO60-0 (pg)—00
KOO0 -00 (p,gq)—0O0

00000000000 HodgeD A40 D000
oo
gboboooboobomoooboobooog

Ay =00t + 06,0 A5 = 90t + dtd

000000m?M 00 (pg)-0000HX(K)0D0000000

p368
00000000000000000000000

Ad = QAg = 2Aa|:| O m?0

00o0000o0o0oooon
0000000000 Hodge OO Betti OO
k
bk=§:MWwDDnﬁD

p=0
gooooooooooood

P — paP

U000 m?0d Hodge*O
pr—Pn—a _ ppia



00000m?

p369
00 Chern0 ¢, 000000¢, =000000000000 Calabi-YauOOOOOOOODO
0oooo
0000000000000000000000000 Calabi-YauDOOOOOOODO

by =AM = pO1 =0

000000000000000m?0000000000000Calabi-Yau 3-fold 0000 Hodge
0000002000 A ORI 00000000O0Hodge000000O0O00O00O0 HodgeODO
oooag

oooooooo

0000000 pdso

000 Calabi-YauDODOO MO WODDOODOOOOOOO0O0O0D00000000000
0ooo

000000 T-000000000000000000000000000000000000
0000000000000000000000MO00000WOO00000000000
O hy =hy 0000000000000000000OOO0



p243

0000000000000 000000000000000000000000000000
000000000000 00000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000 000000000

000000000000 0000000000000000000000000000000
00000000000000000000000000000000MOO00000000
A(M)OODODOODOOOOO0O0O00O000000000000000 mg : h(M)® — (M) O
0oooooo

000000 MOO XO00O0OOO0O00O0000000 hxy(M)OONDOO YOOOOOOO
0000000 hy(N)OOm 000000000000MOOOOO0O0O (compactified by X)
000 XOO0OOOOONOOODOOOODOOD YOOOOOOOOOOO0OOoOo
0000000000000 00000000000000000000000000 2000
000000000000ADDO (Amodel)dJ BOO (Bmodel) 10000 DADDDD MODO
00000000000 0BOOOOMOOOOOOOOOO

000000 MIOMOOOO (mirror) D000 OMOOOOOOOOD ADOO MiOO
0000000 BOOOOOOOOOOOO
MOODODODODODOOOOOOOO0OO0O0O00 Q@M OO0000000000000000000
0oooo

000 Hp'(M) = HY(M; Q2 M)
0000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000

A (A M @ QE M) @ (A%2M @ Q> M) — A%tz @ Q™ M 0 (6.1)
0000000000000000 d(uAv)=0uiv+(-1)%*uAdv0000000(6.1)00
m$ : Hpt'' (M) @ Hg*' (M) — Hg "0 (01)

oooo
000 n0000000MOOO000000000-00000 (Calabi-Yau manifold) 00 0
00000000000000000000000
0000-000000000000000000000000000000
0000000000000000000000MOO000000000000=000000
00000000000
MOODOO-000000000000000000000000000000000000
00000000000uw [, «000000000000 inta : T(M; QM @ A%") — C O
000

000 [u] € HF~"'(M),[v] e Hy»*(M)DD0O00D0O0000000000000

inty(mo(u,v)),d my+me =L +lb=n000,
<u,v >p=
o,0000uobobuooooobuooooon



00000 MOO0O0 Hy(M) =@, Hy'(M)oooo
goooooooooobbbboooobobbbbbobooooobobobobobooooo
gooon

m,l ~ n—m,l

HE (M) ~ B2 ™ (M)

D0MOOD30000000u,v,weHg' (M)~H'(M)D0D00000 Y (u,0,w) =<
m¥P(u,v),w > 00000000000000000000O00O00000OOO00O0O00
000000YODOODODO()OOODOOOO0O000000000000000

oooo

000 MOOOOOOOOOOOOOOOO0O

000 HYM) = H¥(M;C)ODOHL(M) = @peupore Hi(M) DD OD0DO0000 <,>4 0
<wu,v>4= [,uUv00000 ()O

MOODOOODOOOOOOD wy 00000000000 Jy0000B€ H,(M;Z)0OOO
ev = (evy, eve, evs) : Mo 3(M, Jar; B) — M3 O ev(p) = (0(0),0(1),¢(c0)) 00D OO0

000000 Mos(M,Jy;3)000000000000000000QO0O0O0OOO0O0000
0000000 ev, [CMys(M,Jy;08)] € Hy(M?Q) 00000

000000000000 mf,: H (M;Q)®* — H*(M;Q) O

mg‘,ﬁ(P x Q) = (P x Q)/ev.[CMo3(M, Ju; 3)]
000000000 /000000
H™(M;Q)® H™(M; Q) ® Hp(M?;Q) — H™ T2~ (M; Q)

oooo
m‘24EIDDDDDDDDDDDDDDDDDDDDDDDDDDD

m3 ((P,9),(@,¢") =Y exp(=BNwar)mas((P,1), (Q,4))
B

0000000000000000000000000000000000000000000
0oooooooo
mfmO000ooooooo

my (P x Q) =D mily(P x QT @ ufNe (D
B

0000 CO00000000000000000000 (H5(M),mf,<,>4)0000
000000000000-00000MO000000000 MIOOOODOO0OO0O000O0O
0000000000000

(HZ(M)a mg‘a <, >A) = (HE(MT)vaBa < >B)

D000 (64)000HR(MY) = @,,,—, He ™ (MHOO0000 H;(M) = @, Ha"' (M)
00000 (00000 ()000000000000 H(M)~HyM)OO0OO

HZ™™ (M) ~ HZV'(M) O (6.7)



00000000000 (Hodgenumber)hm’l(M):ranngL’l(M)DDDDDDDDDDDDDD
000000000 (Hodge diamond) 0 0000000000000 00O0O0O0DDOODODOO
oooo

n=30 H{(M;Q)=0000000ArM(M)D A2 (M)DDDOD0ODO00000000Op?00
(6.7)0000000RM(M)=h>Y(MT)OO000Ope?

p246
dddndoobooooMOOODDOOODDOOOOD-0D0O0O0DDODDODOOOODDODOODDOOOODO
goodooooooooo
oooo-000ooooooooooooooooooooooooooon
ooo00o0doOoOo0oUooooOoOoOoodooMUOOOOOOOUOOOOOD=000000O
gooooooooog

pl4d
oooon
o0
gopooooad
ooo
ooo
oooon
gooad
oooad
gooad
oo
gooooo
ooooo
gopooooooo
oooad
gooad
good
gopoooo
oopoooooooooag
gopooood
Teichmuller 0 O
gooad
oopooooon
gopooooooo
oooad
O 1Chern 00O 0

oo 18, 122



gooooo

O

a

mirror 0 00O
ooignoooooon
ooo

O0ogd 246
gooo-ooood
O
O
Calabi-Yau O O O
K30OO
40000000

ooo 251
00ooooooo
0
0
Hodge 00O DOOO

gogd 258
gboooood
oo
gobooogo

oo 1el
oboooog
O
g
goooon

goo 58
goood
|
O
oood
mirror J 0O 0O
mirror pair
oad
serre U [ [



Kahler OO0 OO0
ooaod



gboooood p2 00

oboboooooboooooobob 1e10

goooooobooobooboooobooooobobobooobobooooboobobooboobobooDoobo
0000000000000 0000000 (00)000000000 20000000000
gboooOoobooobooboooboooboooboob1oboboooboooooooobooooan
gboboooobooooboooo

obooono 256,2590

goboobooboobooboo obooboobblooobooboobOOoobOoOoon
gbooboomooboboooboobooooooooo o<e<L2r000000D0O0OOOOO
gb-r000 1000000000000

X*(1,0),0u=0,1,2,,9

000000000000000000000000 100000 M*»'000000000000
gboboooooboooboobooooboobo ¥01oooboobooooobooooooboooo
000 20 z=¢€"t°000000000000000 (0DO0O00O00O230000)00000
gbooboobooobobooooboooobooooboboooboobooooobooog
gboooooboooboooboob e,rOb0O0O0DbO0OOODOODOOMODOOOOOOOO
gboooobooooboobooobooobooobooboboOooooooooboobooobooboooobooo
gbooogooboooobobooooboooooobooobooboooooo
0000005800 f(2)0 00000000000 z— f(>)00000000O0ODOODOOO
00000000 z0000 f(-)000000000000 (ODOODUODOUOOOOO
000001000000 4000000000000 M3 0O6000 (0D0)00 KOO
M3'x KOOOOODODOOOOODODOOODODOOOOODOOO0O0000O000000000000
0KOODDOOOOOO0OO0ODOO0000O M3 00000000000000000000000
o0 Koooo-oopooooOomooooooooooooooooooooooooooo
0KOOOOOOOoOO (oo0oooo0oo0o0ooo0ooooooooooooooooooo
40000000000000000000000-000000000 (compactification) 00 O
goo
000-00000000003000000000000000000U(1))obooooooo
00o0oo0o0oo0o0o0ooOoo0ooU0oooooDoUoDOoU()Oooooooooooooo
go0obDoO0o0o0ooOoo0ooob0ooooD4e00D0

R[J(Q)ZO,D I,J:1,2,,6

0000000000 Ry, 0000000000g000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
ooo
0000000000000000000000000000000000000000000
0gO0O0O00000g¢+00000



0000000000000 000000000000
0000000MO0000000000000000000000000000
000-0000000000000000 ki (K)ODOODOO0OO000000 hyy(K)ODDO

0000000000000000 hyo K)DOOOOOOOOOOO0O0000KOOO (p,q) O

000000000?200000000 (hpg = hep)O
0000000460
000-0000000000000000000000000 100000-00000KOO

0000000 h(K),h 1 (K)DODODODOOODODOODOOOODOODOOOOOOO

hi1() = ha1(K),0 ha1() = h11(K)

goooooooOoooooooobooDbOOb0 KOoooooooooooooooooooooo
KOOOOOO 2450 (000)000000000000000000o000oooooooo
obooo

BOOOOMAODODOO

000 (3,000

0000000000

0ooooo

0ooo

0ooooo

000000000000000ABOOOOOOOODOOOODNOOONDNO0O0O000000
0000000000000000

00000000000000000000000000000-00000KO000000
0000000kO000gO000000/-/0000000000000000000000000
00000000000000000000000000000000000000000 »/0K
0000000000000000000000KOOOOOO0000000000000000



goooooog p9s

1

gboboooooooesloboboooboobo21boooooongsun s4mboooon
0000000 MOOO0O S'000000000000000O000O000

gpoooogoestnomooon

gbomobooooobooboo 2000000000000 O0O0DOO0OOOODOOOOODOODbO
ubooooboooooboooo

goooooarg

oboooOoos4d0 18,1220

gboboobooobobooobooooboooboooboobooboobooboooboooobooobn
gbooboooboobooooobboobooobooobooboobooooOooooooo
ooood

001240 0000000520

gboooobooocoogn 3350

4

gooooobobobobobobob obobgoboobobloobobooobooogo
lomoobooobobooboooobooobo0ooooboooobooooboobooonog
gbobooobooboobobOooboboooobooboobOobOobOoobooboooboOobOong
gooo

00000000000000000d V(g OoOooOOooooooooooooooooooo
gboooao

oboboooooboooooooon
oo
gboooobooobooboboooobooon

= —gradq(t)V

gbooobooboooooboo

qOO0 f000000D0O0000OqO fO00D0000 4300000000000

00000o0000o0ooUoooooUoo ((qp)000020000)0000000000
gogoo

gbooobooboooooboo

oo

)

2000b000b0o0obOobobOoboobboobo0oboobobbOobboOobOoon

0(0000000)0000000000D0OSO00000000UD000O000O0DDOOOO
ooo

10



gbooooooooooobooog
gobooobosouobboooobooooboooboooobboobbooooboboooobooon
6

oboo47oboooogon

00oO0oooOo (ooooooo)

gbooooboooo

gbobooomooooobom

ooooog

gbooooboooooooboooooo

7

gbooooboooooobooooboon

gpoooo

gboooooboobooog 210

000000000000 0o00o00o00O00O0U000OHODODOUOOODOOO (l0)oooo
gboooog

11



pl21

1

CcP‘0500000000000000

2

00000000 m

00000000 MOOOOOOOO0OO0O0O0245000000000000000000MO
0AODO0ODOOO0AOD2450000000000000BO0O0O00BOO 2450000000
00ooooooo

200000000000000000000000

00000000 MOOOO0OO0O0O0OO0O000O0O0O00000000000000000000
0000000000000000000000000000000000
00000O0OMOOADODOOOOOOOOOOOOOOOO0OOO00O0O0O000000000
00000000 MOOOOOOOO0OOO0OOOO0O00O00

3

00000000000000000000000000000000000 [
00000000000 MO0O00000000000000N0N0N0mOo0oNonoom
oooo

ROODOOOOOO0O0O0 M,(R)OOODOODOO000000000000000

000000 1600

0000 XOOO0OOO0OO0OOO00O0O00 XO000O0 Uo00000o0000ooooooooo
00O00oooooooo

0oooooooo

00000000000000000
00000000000000000000000000

4

000000000000 O000(0000000)00200000000000000000
00000000000000000200000000000000000000000000
00oooooooo
0000000000000000000000000000000000000000000
00000000000000000000000000000BOOOO00O0OOO00mMOOO
0000000000000000000000000000 305000000000
0000000000000000

0ooooooo
000@DO000000000000000000000000000000MROOOOOO
0oooooooo
0000000000000000000000000000000000000000000
BOOOOOOOOOOOOOOOOOOOO0O0000O00

XO00OBOOOOOOOO D-0000O0OOOO000 334000000 D(X)0O0O0OO0O00O
00000000000000000020000000 E,E0X0O000000O0000O
000000000000000

12



BOOOODOOOOOOOOOOOOOOOOO
00000 K300 (000000000000000)00X0YOOOoOooooooooo
D(X)OOD(Y)OOODOOOOOOOO-000000 122,3590000000000

50 p1280

()0 BOOOOODOMOOOOOOOOOOOOOADOOODOOMOO0O0O0D0000000
000 210000000

(0 BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O00000
000-00000000000000000000000000 0000000000000
ooo

002000000

000000000000

0oooooooo

00000000000 26000000000000 2480000000000000000
00000000000000000000000000000000000000000000
0ooo0ooooo

ooooooQ

oooo

000000000000000000000000000000

60 p1300

00000000000 00000000000000000D00000000O00Nonnon
00000000000000000000000000000000000000000 Lag(M)
00000000000000000000000000000000000
0000000000000000000000000
D-0000C00000000C00D0000000O0ON0N0NNooOONoNnonooo
000000000000000000 $000000000000000MOO000000
000:¥—>MOOOOODOOOODOO0O0O0000000000000000000000000
000000000000000000000000000000000000000000
000000000000 000000000000000000000000000000
00D-000000000000ADDDOOOOODOOONODOOO
0000000000000000000000LO dimM/2000000000000000
0000000000000000000000000000000000O0000000000
0000000000000 000000000 1190
000000000000000000000 200wl dv=00000000wO000
00000 192000000020 00000000000000 MOOn0O00OO0O0OLO
00000000000000000000000wD LOOD0O0O000000000000000
0000000000000000000000

000000000 D-000000000000000000000000000020000
000000000 (000 D-0000)00000

={

goooooobobD LygboooobooL,0b0ob0obooooooooooooboooobooonoo
gboooobooo
gboooooao

13



gbooooboooooDoD 3350
0000000 Leg(M)ODODOOOOO
7

oboooog
gobooooboobod

gbooooobooboobooo 210
oboooooooooon 210
gboooog 230
oooDo 430
gbooooan s40
oboooooo svo
gboooog 580
gbooooaoood
gboooooobooog 1190
obooooooo 18,1220
oooo-00000gD 122,3590
gbooogooo 1e1d
gboono 1920
oboono 2450
AOO0ODO 2450
BOOOO 2450
obooooo 2480
obooono 256,2590
gboooobooog 2660
gboooo 3050
obooooo 3340
gbooooboooooDoD 3350
gbo-ooooboooan

14



p21

000 2n00000MOOOOOOOOOOOOO (symplectic structure) 00 OM O OO0
200wy 00000dwy, =00000000000 2n00 vy, 000000000000C0O
0000 (M,wy)OODODOOOODODOODODODOOOOOOO

000ooooooooooooooooooooooog

wy #00000000wy, 00000000 200000000000000000000O0
ooooo

ooo

oooo

gbooogooog pl3o
goooooooooooooooDboo00 200wl de=00000000wO0O0O00O
ugboo 1920000000

gbooooooooon p8sd

gooMOODOOOOO0O0ODOD0O wOoOOOODOD 200000000D000MOOOOO
00 XOoooooooooooooooooooooooooooo 1obooooboooooo
gboboooboobooooobobooo

p39
ooo

15



pH3
SlooMOODDOODOOO (M)DODOOMOOOOOODOODOOOO
goooao
oooo

Mirrorp299

loop space

16



P89

Cr(f) = {p e Nldf(p) =0} 00000

00000 (critical point set)

peCr(f)0000D000 ()ODO00DD000 Hess,(f) 00000 Hess,(f)00000000
gooboooooooobooobboobobooboooboooboooboooboooooo
0000 N;Cr(f)0000

dimN,Cr(f)00000p00 f000000O (Morse index) 0000

000 plol
ooooo

Mirrorp197,202,205,836,847

critical point

Mirrorp44,201,221,231,829

Morse index

p108
oo

17



pl19
0000000000000 0io(M,w)000000 LOOOOOO0O000O0 (Lagrangian
Submanifold)DDDDDDdimL:%dimM,ML:ODDDDDDDDDDD

000 pl30
omD0000000000000MOOnO0000000 LODOOODOD0O000000000
000000wO LOOOO000000000000000000000000000

p161
000000000000 (M,w)000000LO000000000000000000LO
000000000000000000000

Mirrorp

Lagrangian submanifold

000000 p65
vo0o0dpdOMOODODO pOOODOODODOODO:U—-MOCODOODODODO
o0 f:M—-NOCOODOODOOO C*000 ()ouOoMOOODOOODOOOfOUOO
0o flu:U—-NDOO
i:U—-MOOO f:M—>N

000 foi:U—-NODOODOOO

p187
ooo

18



p39
00 2225000000000000000000000000
gooogao
@:

gboooooobooooooa
022260 L-MOODOOOOOhKhO LOOODODOOOODODOOOODOO UOODODOOOO
00000D000D00sO000ORy:=h(,s)0000

0= —8510ghU

goooog
gboobodboobouooooodoobubooobaobobooboabaobuooooboabooboan

000 ,-000 100000000000
F-MUOODOOOOODOOOMODOOOy000DOO0DOOO0ORO EOOOODOO

0ddddooooOo00dodooD e=000000t0000
;
det(1 + ée) =1 +tey(h) + +t7c, (h)

0000000000 2100000 ¢(h)OD0O0O0O0ODO
gboobooboooobobooobooboon
0022370 h000000CO0 EODOOOOODOOOODOO

c1(h) == —éaglagdeth

o

p94

gooooooooooood

00000000000 22250000000000000000000000000000O
ood

Pg = —é@glogdetg = iRﬁdzi A dZ

OghOO0OO00OO0ODODODODO 10000DO00D0O0O0O0DOO0OOO0ODOODODOODOODODnOO
goooobobobobooooboooooboboboboboobobooooboobobo
gbooobooobooboooooooouoooooboooooboobooboboobboobog g
oooooooD wgO

g = iwg’m: —~1,0,000 10 (2.51)

000000000000 0000MOOO0O0O0O00O0DO00D0O0O0O00000000 1(M)
gbooooboooonbo

19



O(M)=0000000000000000000000O00O000OO0OOOOOOO0OO
gboooboooboooooobooboooboooooooooooooobooboooboog
gboooobooboooooboboooboobooogd

p278

gbooooobooooooobono
ggbogobaobooaobooboooboboboabo

—===0

gboooooooboooboooboobooobooboooobooooobOOooobObOoOonbog
gbobooooboobooobobooobooboboboooboobooooon

K
R v ==

gboooog
Riemann 000000000 OO0OOOO
obomooonO RicciOOO

gboooog

obooooo p2

p&4
000-00000 00000000000000000D0DDODODOOO0

p128

Mirror
A-model
Calabi-Yau, manifold

Mirrorp71
Hodge numbers

20



5.2. Complex Structure p670

On a complex manifold, the operator d: X has a decomposition as well:
d =

where

are defined by =, if = is a ()-form. X is defined similarly. Then matching form degrees in d=0
gives

In particular, we can define H as those (p,q)-form which are killed by X modulo those which
are X of a ()-form. The Cech-Dolbeault isomorphism says H. On an almost complex manifold,
where, on ()-forms, say, X is the projection of d onto ()-forms. The integrability condition of

Exercise 5.2.1 is equivalent to =0.
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5.3. Kahler Metrics[ p710

An important consequence of Kahlerity is found by calculating Laplacians. In addition to the
usual Laplacian, on a complex manifold a Hermitian metric determines adjoint operators ' and
3 for & and 0, respectively (so (6,0¢) = (5“9,1/1), etc.):

5T S QP Qp,qfl, Oof:qQra _ Qp—La

From these we can form the Laplacians Ay = 09T + 019 and Az = @T +5T5. We can represent
0 cohomology classes HZ“(M) with O-harmonic forms HZY(M), as we did with d and Ag. But

now an important result is that for a Kahler metric,
Ag =205 =27y

and so all the operators have the same harmonic forms. As a result, and since Ay preserves
(p,q)-form degree, we have H"(M) = @, ,—, H?"?(M), and therefore the de Rham cohomology
decomposes into 0 cohomology. Define b,.(M) = dimH"(M) and h?9(M) = dimHP9(M) =
dimH1() (). Then
b(M)= S W)
ptq=r

Further, Hodge * says that h?? = h" P"~9 while h?? = h?P by complex conjugation. For
example, h®! = dimH'(O).

EXAMPLE 5.3.1. The Hodge numbers of T=C/Z are h=h=h=h=1. The generators are 1,
dz, dz, and dz, respectively.

EXAMPLE 5.3.2. A Calabi-Yau manifold can be defined as a complex n-manifold M whose
bundle of ()-forms is trivial. This bundle X is called the ”canonical bundle” and is often denoted
K. Triviality of this bundle means that we can identify the total space of K as MC. So, corre-
sponding to the unit section M1 (i.e., the section is the constant function 1) must be a nowhere
vanishing global holomorphic ()-form, X. Further, every global ()-form can be written as f, for f
some function on M. If M is compact and the form is holomorphic, f must be holomorphic and
therefore constant, and the space of holomorphic (n,0)-forms is one-dimensional: h™9(M) = 1.
If M is further a simply connected Calabi-Yau threefold, as we often assume, then b; = 0, which
implies A9(M) = hO1(M) = 0. Serre duality relates H'(O) with H?()* = H?(O)* for a Calabi-
Yau threefold, and so dimH%?(M) = 0 as well (we have used the Dolbeault theorem). In total,
Calabi-Yau threefolds have a Hodge diamond with h%° = h33 = p30 = p03 = 1, leaving h'!
and h%! (= h?? and h'2, respectively) undetermined (see Fig. 1).

FIGURE 1. Hodge diamond of a simply connected Calabi-Yau threefold. h''! is the number
of possible Kahler forms. We will interpret h?! in the following chapter.

O p4630 As we have seen in previous chapters, some Calabi-Yau sigma models have a Landau-
Ginzburg description in a certain regime of parameters. Put differently, certain Landau-Ginzburg
theories can be viewed as Calabi-Yau sigma models, where the B-ring of the Landau-Ginzburg
theory maps to the B-model topological ring of the Calabi-Yau. Some of the mirror Landau-
Ginzburg theories that we obtain are of this type and can thus be related to a Calab—Yau sigma
model. In such a case, mirror symmetry maps the A-model topological amplitudes in one Calabi-
Yau, M, to the B-model topological amplitudes of another Calabi-Yau, M. Then one should have

a relation between the Hodge numbers of the Calabi-Yau:
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where d is the complex dimension of M and M. This is the original form in which mirror
symmetry was posited. But the proof we present is more general, and the Landau-Ginzburg
theories we obtain do not always correspond to sigma models on Calabi-Yau manifolds (

0 p6540

0 p6800

O p7070

O p7290 So far in this book we have built up a good picture of mirror symmetry, with a
dictionary of correspondences under the mirror map as follows, at least in the geometric regime
near the large complex and Kahler limit points.

(Note that if n is even we may have to modify the RHS by adding in all even-dimensional
branes, and also that the GW-invariants of Ch. 26 really are symplectic invariants only; they
do not depend on a complex structure (though one is often used to define or compute then).
We are also ignoring the B-field for the purposes of this chapter all of our symplectic forms
are real.) There is an important difference between the sixth and eighth lines which we have
blurred until now, and which will be the main theme of this chapter. Kontsevich ' s conjecture,
discussed in Sec. 37.7, involved only the complex structure on M, and just the symplectic (or

" Kahler '’ ) structure on W, while to introduce the D-branes of Chs. 19 and 37 we need both
types of structure on both sides. The conjecture deals just with holomorphic bundles (more
generally, complexes of them up to quasi-isomorphism; this then includes the coherent sheaves
of Sec. 37.6.2) on the B-model LHS and Lagrangians (up to Hamiltonian deformations, which
we will discuss later, with a grading and a flat unitary connection on then) for the A-model
RHS. (We are using Fukaya’ s original ?category, not the modified sLag Fukaya category of Sec.
37.7.1; the close relationship between the two will become clearer by the end of this Chapter.)
D-branes, however, are given on the LHS by connections on a bundle (perhaps supported on some
subvariety) satisfying the MMMS (Sec. 37.3.1) or HYM equations (Eq. (38.2)) near the large
Kahler limit (where the MMMS equations degenerate to the HYM equations). On the one hand
this implies that the underlying bundle is holomorphic and so defines an object of D(M), but
on the other hand it contains more information, and, crucially, is dependent on the introduction
of a Kahler form X. Similarly A-model D-branes are special Lagrangian and so, in particular,
are Lagrangian, but require a complex structure on W for their definition, and different choices
will give different results. The sense in which D-branes can be identified with the objects of
Kontsevich ’ s conjecture, and the sense in which they are different, is subtle but important, and
leads us to some interesting predictions. (We have been able to ignore it so far, for instance in
Sec. 37.8, because, as we shall see, the subtlety does not really arise for T; almost all bundles
are direct sums of bundles with HYM connections, for instance.) So we give an overview of the
mathematics of stable bundles to compare and contrast with HYM connections. We will them
give a rough outline of what the derived category D(M) is, and explain why it is a much stronger
invariant than say cohomology (of which it is a refinement via the Mukai vector) or D-branes;
Kontsevich * s idea is that one should be able to recover the whole B-model string theory from
D(M). Exploiting this on the symplectic (A-model) side will lead to a natural conjecture about
the relationship between Lagrangians and special Lagrangians.
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