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Introduction

By symplectic topelogy | mean the discipline having the same relation to
ardinary topology as the theory of Hamiltonian dynamical systems has o
the general theory of dynamical systems. The correspondence here is similar
to that belween real and complex geomoetry.

A complex linear spage ¢an he congidered as an even-dimensional real
space, furpished with additional structure (the operation of multiplication
by Y. However, complexification of a theory does not boil down fo
reducing the pile of spaces and the addition of a new operation: all the
concepts take on new meanings, For cxample, complex subspaces ot
operators are not the same as subspaces or operatars in the underlying real
space. Thus complex geomefry is #n analogue of real geometry. but not a
patticular case of il

In precisely the same way, symplectic geometry can be considered, of
course, as ordinary geometry in the presence of additional structure. But it

|

Uhe papers of V.01 Arnol’d, AN, Dranishnikov, Y, Shehepin, and V.V, Fedorchuk
brought rogether in this issue are reports of plenary sessions held an 27-29 May 1986 a1
the “Akksandrov Colloquium™ {jointly with a session of the Moscow Mathematicul
Soviety and the All-Moscow ropological seininar in the name of P.5, Aleksandrov {the
topological associalion)), dedicated to the Hth anniversary of Aleksandrov's birth
(Editor's mate),

2 Vi, Armol'd 2/' q

is possible to adopl another point of view in which symplectic geometry can
be considered rather as an analogue of ordinary geometry in its own right.
For example, the sympleclic group may be considered not as a subgroup of
a group of matrices of even order. but as the simple Lie group Cy, having
equal rights with the group of non-singular matrices 4, not least in having a
distinctive sysbemn of roots and =0 on.

Questions of symplectic topology, which we shall be speaking about later,
can be considered as questions of ordinary topology in the presenee of
additional structure, But of much greater intercst to me is not the use of (
ordinary topology in the study of objects of symplectic geometry, but
divining symplectic results by mcans of “symplectization™,

Symplectization transforms not only the initial objects (manifolds,
maps, ...}, but alse the whole theory. For example, the concepts of
boundary and homology theory in symplectic wopology are quite differcnt
trom the ordinzry ones. The dimension of a “symplectic boundary™ should
not be one, but two units less than the dimension of the original manifold
{lowering dimension 1o symplectic geometry is always accornplished m rwo
atages, ong of which is section and the other projection).

1 do not intend here to formalize these nebulous ideas™ !, but pass (o
specific conjectures which they pive rige to (otnitting rather lengthy
intermediate considerations).

Some of the conjectures of this type published in the years 1965- 976
([91-1127) have recently been proved by Conley, Zehnder, Sicorav,
Gromov, and others, and powerful new techniques have heen developed, It
seems to me that now is the time to return to other conjectuses of this type
and even perhaps to look at the whole programme of symplectization,

Odd-dimensional variants (related to contact topolopy) are also considered
below,

The author thanks AV, Alekseev, M.L. Bvaly, Yu. V. Chekanov,

Ya.M. Eliashberg, D.B. Fuks, V.L. Ginzburg, AV, Givental’, V.P. Kelokol'tsov,
V.V, Kozlov, V.P. Masloy, 5.P. Novikov, I. Nye, L V. Polterovich,

E.V. Shchepin, AL Shnirel’'man, and V.A. Vasif'ev for numerous uscful
discussions.

§1. Is there such a thing as symplectic tupology? “

A symplectic structure on a manifold is a closed non-degencrate 2-form.
The wimplest example of a sympleetic manifold is the plane; the {oriented)
element of area provides the symplectic structure.

A xymplectic diffeomorphism (or sympleciomorphism) is 3 diffeororphism
preserving the symplectic siructure. 1t is ¢lear that this condition puts a

(A5 pegards symplectic houndaries see the theory of Lagrangia cobordism in [1]-[7];
the complexification of the concept of boundary is a branching divisor, Z; is replaced by
Z. Stiefel« Whitney classes by Chem classes, and so on (see {8])
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60 P. Candelas et al. / Calabi-Yau manifolds

TaBLE 4
The nuwmbers of rational curves of degree & for 1 <& < 10

k Ry

2875 ©
609250 &
317206375
24 24675 30000
22930 58888 87625
248 24974 21180 22060
2 95091 05057 08436 59250
3756 32160 93747 66035 S00GG
30 38403 10416 98524 360451 06250
70428 81649 78454 68611 34882 49750

=Rt = = RN R R e LA

—

number of conics {28] (rational curves of degree two). Clemens has shown [30] that
ri, + 0 for infinitely many & and has conjectured that n, # 0 for all &, but it scems
that the direct calculation of these numbers becomes difficult beyond &k =2 (see
also ref. [28]). It is however straightforward to develop the series (5.12) to more
terms and to find the #, by comparison with (5.13). We present the first few n, in
table 4. These numbers provide compelling evidence that our assumption about
the form of the prefactor is in fact correct. The evidence is not so much that we
obtain in this way the correct values for n, and »,, but rather that the coefficients
in eq. (5.12) have remarkable divisibility properties. For example asserting that the
second coefficient 4,876,875 is of the form 2%n, + n, requires that the result of
subtracting #, from the coefficient vields an inteser that is divisible by 2°.
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