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注意

(1) 配付物は, 問題冊子 (A4, 3枚), 解答用紙 (B4, 2枚), 草案用紙 (B4, 2枚)である.

(2) 試験開始の合図があるまで, 問題冊子を開いてはならない.

(3) 出題数は 1 , 2 の 2題で, 2題とも解答せよ.

(4) 試験開始後, すべての解答用紙に受験番号を記入せよ.

(5) 解答用紙が不足する場合には裏面を使用してもよい.

(6) 英和辞書を使用してもよいが, 電子辞書の使用は認めない.

(7) 問題冊子と草案用紙は持ち帰ること.



1 以下の英文はドナルドソンによるフレアーホモロジー (Floer homology)群に関する著書

の序文からの抜粋である. 全文を和訳せよ.

Floer’s original motivation for introducing his groups – beyond the intrinsic interest

and beauty of the construction – seems to have been largely as a source of new invariants

in 3-manifold theory, refining the Casson invariant which had been discovered shortly

before. It was soon realised however that Floer’s conception fitted in perfectly with

the ‘instanton invariants’ of 4-dimensional manifolds, which date from much the same

period. Roughly speaking, the Floer groups are the data required to extend this theory

from closed 4-manifolds to manifolds with boundary. From another point of view the

Floer groups appear, formally, as the homology groups in the ‘middle dimension’ of an

infinite-dimensional space (the space of connections modulo equivalence) associated to

a 3-manifold. This picture is obtained by carrying certain aspects of the Morse theory

description of the homology of a finite-dimensional manifold over to infinite dimensions.

All of this is closely related to ideas from quantum field theory – indeed, one of Floer’s

starting points was the renowned paper of Witten, which inter alia forged a link between

quantum mechanics and Morse theory – and the connection with mathematical physics

permeates the whole subject.

出典 S. K. Donaldson. “Floer homology groups in Yang–Mills theory”. Cambridge

University Press, 2002 (一部改変).

参考 instanton: インスタントン, inter alia: とりわけ
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2 以下の英文は C60 フラーレン (バッキーボール) の対称性に関する論文からの抜粋であ

る. 全文を和訳せよ.

Take the regular icosahedron. It has twelve vertices with five edges emanating from

each vertex, so thirty edges and twenty faces. If we truncate each vertex so as to get a

pentagon, each of the (triangular) faces of the icosahedron becomes a hexagon. (They

become regular hexagons if we truncate each vertex one third of the way along each edge.)

Doing so, we obtain a figure with 60 vertices, each vertex has three emanating edges, two

of which lie in pentagonal directions and the third is an edge of the hexagon. This is the

buckyball. The icosahedral group, I, is the group of rotational symmetries of this figure

which has 60 vertices, twelve pentagonal faces and twenty hexagonal faces so 32 faces. It

has 5 × 12 = 60 pentagonal edges (the pentagons do not touch one another) and each

hexagon has three edges which are not pentagonal, but shared with an adjacent hexagon

so 20× 3/2 = 30 such edges, so 90 edges in all. The Euler formula can be easily checked:

32− 90 + 60 = 2.

The group I acts transitively on the space of vertices of the icosahedron, and the isotropy

subgroup of each vertex consists of rotations through angles 2kπ
5
. Thus on the buckyball

this subgroup is the isotropy group of a pentagon, and acts transitively on the vertices

of the pentagon. So I acts simply transitively on the vertices of the buckyball. It is this

fact that accounts for its most remarkable properties from a mathematical point of view.

出典 Fan R. K. Chung, Bertram Kostant and Shlomo Sternberg. “Groups and the

Buckyball”. Lie theory and geometry, 97–126, Progr. Math., 123, Birkhäuser Boston,

1994.

参考 icosahedron: 二十面体, buckyball: バッキーボール, isotropy: イソトロピー
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