
1884 9 3

1972 10 5



1884 9 3

1972 10 5

1902

1905

1910

1910 5



1911 6

1913

1911 1924

1913

1916 1916 1919 1919 1923

1923 1925 14

1912 6

1911 6

1924

1924

1928

1932

1953



1929 1937

1930 1942

1945

1945 1946 1947



1946

1953

1957 11

1964

1964 1970

1925

1935 1936 1964



1954

1984

1 1911 1929 2 1923

1942 3 1943 1972

1

1883 1906

f(x, y) = 0 f(x, y, z) = 0

f

ρ C1 C2 · · · Cρ



C

λC = λ1C1 + · · ·+ λρCρ

λ1 λ2 · · · λρ λ 6= 0 ρ

1915

1921

1921 1919

1924

n V n

p

V n

n Sn+k

V n V n

2n

V n p

V n V n

p ωp

dωp = 0 ωp ωp = dω
′p−1

ω
′p−1 p − 1 p − 1

p

W W



V 2

q W q q = R1

2
R1 V 2

q

ρ0

ρ0 = R2 − ρ

R2 ρ 2

V n

V n

V n

V n 2 ≤ p ≤ n

Rp ≥ Rρ−2

d ≥ 4

V n W V

H 1

0 ≤ i ≤ n − 2 H2n−i(V, C) → H2n−i−2(W, C)

0 ≤ i ≤ n − 1 Hi(V, W, C) = 0 2



ξ W H2(V, Q)

L ξ i ≤ n Ln−i

H i(V, C) → H2n−i(V, C)

2

n n

1923

f X

n f X R Hn(x)

fn Hn(x) R fn

fn Tr(fn) f L(f)

L(f) =
∞
∑

n=0

(−1)nTr(fn)

L(f) L(f) 6= 0 f



1926 n

1928 1930

1933

1930

1935 1939

1925 1935

p

1930



3

0 0 n

n 0

Ẋ = Ax− bξ

ξ̇ = ϕ(CX − ρξ)

1964

A =













λ1

λn













λn < 0



ρ >

n
∑

h=1

∣

∣

∣

∣

bhCh

λh

∣

∣

∣

∣

[1] 1971

[2]
1924 1

[3] 1930

[4]
1942

[5] 1942

[6]
1946

[7]
1949

[8]
1953

[9]
1957

[10]
1961

[11]
1964

[12]
1957

[13]
79 1973 663 680

[14] 6 1974
198 217


