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Definition.

(M=", w) :
&L e Q2(M), dw =0, w™ # 0.
Definition.

L C (M,w) : Lagrange

&L dim L = %dimM, wlr, = 0.

Example.

(M =T*X,w=4d0) : X

L:OXZ



Example.

(M, J(),Cd) .

Hermite

o: M

L=Fixo (O00O)
e [ C S?=CP!':




Theorem (Arnold-Givental : Oh)
(M, Jo,w) : Hermite

M
L=Fixo: M

—

LO ¢(L)
¢ € Ham(M, w)

#(LN@(L)) > ZrankH (L,Z5).



o SB(L,Zsy) =) rankH;(L,Zy)

Hermite M

Ham(M,w) = Sympy (M, w).

1

, M

(

-Oh-0 0O - )

HF(L,L:75) =~ H,(L,Z5)




r Problem (Y.-G. Oh, 1993)

Hermite M
LoO L4

HF(L(),Ll . ZQ)
\_
e Lagrange Lol Ly

: HF(LQ,Ll . ZQ)

. Lagrange LO ¢(L)

: gb T L Oy,

1-0 0 df




Theorem (Alston, 2008)

(CP", Jy,wprg) O 2 Lagrange
RP™ O Clifford
T ={lzg: - :zn| | |20] = = |znl|}
n=2k—1

HFRP2—1 721 7.y~ (7,)2".
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Theorem 1 (

(M, J(),UJ):
Lo,Ll . M

Hermite

—

Mas

oV

HF(LQ,Ll . ZQ) =

D Zalpl.

pEeELoNLy




M

Theorem 2 ( - 1)
(1) M = sz((:‘l?n) (m > 2) . Lg
G, (HZ™) , L0 U(2m)

HF (Lo, Ly : Zs) = (Z5)*"
o 2" L (2?;'?) — SB(L(),ZQ) < SB(Ll,ZQ)

(2)
HF(LO,Ll : ZQ) ~ (ZQ)min{SB(LQ),SB(Ll)}.




Corollary 3 (generalized Arnold-Givental)
(1) M = G2, (C*™) (m > 2) . Lo
Gm(Hzm) , Ll U(Qm)

#(LoNoLy) > 2™,

(2)
#(Lo N ¢L1) > min{SB(Lo,Zs), SB(L1, 7)1}

, M , Lo M ¢L4




Table.

M Lg L+
Qn(C) Sk,n—k Sl,n—l
N i I I A I I A iid
GE (T U(n) GER™)
Gz, (€™ G (™) U(2m)
Sp(2m) /U (2m) Sp(m) U(2m)/O(2m)
SO(4m)/U(2m) | U(2m)/Sp(m) SO(2m)
E¢/T - Spin(10) | F4/Spin(9) G, (H*)/Zs
E7/T - Es T -(E¢/Fs) | (SU(8)/Sp(4))/%s2

goo, 8Fm R = (8% x 87 /2.




4 Floer
(M, w) :

J o w

Lo,Ll .

P

CF(L(), Ll) : LO f Ll

compatible

Lagrange

. Lo M Ly




0 : CF(L(),Ll) — CF(LQ,Ll)
op)= > npa) -q
qcLoNly

n(p, q) := #24 isolated J-holomorphic strip
from p to ¢ }
P



e u:R x[0,1] — M satisfying

% =+ Jt(u)% = 0,
u(-,0) € Lo, u(-,1) € L,
u(—oo, ), u(+oo,:) € LogN L.

e 0°’=0 = HF(Ly,L1):=kerd/imd

Lagrange (Lo, L) 0 Zo
Floer




Theorem 4 (Oh)

Lo, L1 : , Maslov 3
—

e HF(Ly, L1 : Z5)O well-defined.

® HF(LQ,Ll . ZQ) = HF(LO,¢L1 ZZQ).

l

Lo m oLy ,

#(LO M ¢L1) 2 rank HF(LQ, L1 . ZQ)



M
o [.:my(M)—7Z

A € mo(M) C° w:S?— M
, Chern0 ¢1(A) := (c1 (M), |u])
o [,:m(M)—R

I,(A) = [ u*w.

Definition.

o \
def
—

a >0 1, =al,.




o Hermite M
o Kahler
o Hermite M
L Maslov
3

Proposition b

Hermite (M, Jo,w)
(M, w) <= M 0O Kahler-Einstein.




D

Definition (Chen-

M : Riemann

M>DS: Sy

o S

def
= S x, Y

. 1988)

Szl — Y

o \/

. (2-number)

oM




Example.
e 52 =CP!

r e S? S

Saz(x) — £, Sl‘(_x)

{r,—x}0 S° , HoM = 2.

|
|
=




Theorem 6 (

Lg

L

Hermite

, Lo M Ly

M

- , to appear)

, M




6 (Thm1)

pe LogN Ly

op)= » nlp,q)-q=0

QELole

e Jp-holomorphic strip u

® Sp ,LOPLlZ

sp(p) =D, sp(q) =q.
o Spou
















/  Hamilton

(M, J,w) : Kahler
L C M : O Lagrange
Definition.

e [, : Hamilton

co 6 € Ham(M, w)

vol(¢L) > vol(L).



Theorem 7 (Kleiner-Oh, 1990)

CP™ RP™ O Hamilton

Qn(C)

o 00 L:=(Skx S"*)/7Z,

generalized Arnold-Givental

e L& Hong Van O Crofton

Corollary 8 V¢ € Ham(Q,,(C), w)
vol(¢pL) > vol(S™).




Q2(C)
Q3(C)
Q4(C)
Qs (C)
Qs (C)

Q
7(C)

X

St/

X Z2
S?/

X Z2
S3/

X Z2
S*/

X ZQ
S5

/L2

X
S /7
2

X
X Z
/
2

SQ
X
S° /7.
2

SB
X
S* /7
2

SB
X
S4
/L2



Q2(C)
Q3(C)
Q4(C)
Qs (C)
Qs (C)

Q7(C)

St x S%/75
St x S°/75
St x 8% /7,
St x S° /75

St x S°/75

Hamiltonian volume minimizing

(1.-Ono-Sakai)
S? x 5% /7
S? x S° /7
S? x S*/7,  S® x S%/7Z
S? x S°/7s  S® x S*/7Z

Homologically volume minimizing (Gluck-Morgan-Ziller, L&)



Q2(C)
Q3(C)
Q4(C)
Qs (C)
Qe (C)

Q7(C)

St x S'/ZR Hamiltonian volume minimizing
(I.-Ono-Sakai)

H-stable (Oh, Amarzaya-Ohnita)

52 X S2/Z2

52 X SB/ZQ

S? x 8%/7, 8° x S%/7Z

S3 x 8%/7

H-unstable (Oh, A-O)
Homologically volume minimizing (Gluck-Morgan-Ziller, L&)



