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Introduction. Atiyah and Hirzebruch provided us with a very useful mean
dealing with the non-imbeddability problem and clarified the relations between
the divisibility of A-genus and the differentiable imbedding of a compact
orientable differentiable 4/z-manifold ([ 2 ]). Furthermore they exactly computed
the index of a 4n-manifold imbedded in the (4w + 4)-euclidean space ([1]).

In this paper we shall improve our previous paper ([ 5 ]) by means of
above theorem and we shall clarify the divisibility of the cobordism coefficients
in the case of dimension 8, 12, and 16.

1. Let Min be a compact orientable differentiable 4n-manifold and let

(1.1) Min^ £ Al..ΛιP2iχ{c)--P2it(c) mod torsion
iι + ...+it=n

be its cobordism decomposition, where P2i(c) denotes the complex projective
space of complex dimension 2z and A's denote some rational numbers. It is known
that Al, A2u, Al A\ Aϊπ, 3AJ, A\l9 A\2, A\ιu 3A}m are integers ([ 4 ],[ 6 ]).

Let pi or pt be the Pontryagin class or dual-Pontryagin class of dimension At
respectively. Then these cobordism coefficients are expressed as follows ([ 5 ]):

(1. 2)

(1. 3)

( 2 Λ #

T = index =

(a) Al = -§-(- 2A +

(b) Ah = | - (5A - 2pί)[Ms] = - | ( - 5 ^ + 3pί)[M8],

(c) T =

(l 4)

- |

(a) Al = Y (3p3 - ZptPt + PUM»] = j (3p3 - 3ρ\~p\ + A3)[MI2],

(b) Al = -£ ( -

(c)

- 6pf)[Ml2] = ^ ( - 21p3

= ^ (28/>3 -
6 i
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( d ) r = y ^ (62ft - 13ftft

1

3S 5 7
(62ft - lllftft +

(1. 5) j

(a ) 41 = -±- ( - 4ft

( b ) ΛA - i - (36ft - 33ftft - 18$ + 33ft# - 8#)[M l β]

c) A2

4

2 = ^ (18ft - lβftft - 7̂ >| +

= ^ ( - 18ft + 18ftft + l l ^ - 20p.pl + 5pi)[M16\,

( d ) A2

A

n = ^ (~ 180ft 36/>})[Mlβ]

= ^ (180ft - 201ftft - 100^ +

( e ) Λίu = g3 (165ft - 137ftft - ΊOpl + 127ft# - 2Opϊ)[M16]

= g\ ( - 165ft

(f ) T = g ϊ ~ (381ft - 71ftft - 19$ + 22p,pί - 3#)[MIβ]

ί- 381ft

There exists a relation such that

(1. 6) J'P = 1

where

(1.7) />=Σ(-D

and

(1. 8) p= Σ, P\
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We have from (1.6)

(1. 9)

A = A,_
IA = - A + Pi,

pΛ,
>Pi= — A + 2AA

The A-genus is defined by

(1.10)

where

A(Min) =
sinh 2*/rt

(1.11) p ••

and it is known that ([3] p. 14)

(a) A(Mi)= - f A

b) A(M,)= - | ( - 4 A

(1.12)

- | - A [ M 4 ] ,

12AA

( d ) Λ(MIβ) = (384 \ + \0pl)[Ml6\.

2. Let Min be a compact orientable differentiable 4w-manifold. If Min is diffe-
rentiably imbedded in the (An + ^)-euclidean space Ein+Q, it holds that

(2. 1) A = 0, 2k^q + l.

When q = 2k we have, moreover,

(2. 2) A = 0, (2* = ςr),

because in this case

(2. 3) A = ^ 2 ,

where E denotes the Euler class of the normal bundle and
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(2. 4) E=0

in such a case. The following theorem is fundamental for our purpose:

THEOREM 1 (Atiyah-Hirzebruch [2])
Let Min be a compact orientable differentiable An-manifold differentiably

imbedded in the Em-2q Then A(MAn) is divisible by 2Q+1 and if moreover q=2
mod 4, A(MAn) is divisible by 2Q+\

Hereafter Min(lE±n+q means the differentiable imbedding and Min denotes

a compact orientable differentiable 4n-manifold. Let us investigate the individual
cases of differentiable imbedding.

M 8 c £ 1 2 . In this case we have from (2.1) and (2.2)

(2. 5) p2 = 0.

Hence we have from (1.12b)

(2. 6) A(M8) = ^p\[Ms].

Meanwhile we have from Theorem 1

(2. 7) Λ(M8) = 0 mod 16.

We have from (2.6) and (2.7)

(2. 8) #[M 8 ] = 0 mod 120.

Hence we have from (1.3), (2.5) and (2.8)

(At = 0 mod 24
( 2 9 ) UA = 0 mod 40.

M g c E u . In this case we have from Theorem 1

(2.10) A{MS) = 0 mod 4.

Hence we have from (1.12)

(2.11) $[M 8 ] = 0 mod 2.

We have from (2.11) and (1.3a)

(2.12) At = 0 mod 2.

Moreover we have from (1.3c)

(2.13) PAMS] = T mod 2.

Meanwhile we have from (1.3b) and (2.11)

(2.14) Ah = ρJLMs] mod 2.

We have from (2.13) and (2.14)
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(2.15) Mi = r mod 2.

Thus we have the following table:

At

A

T

M8czE12

= 0 mod 24

= 0 mod 40

= 0 mod 16

= 0 mod 16

M8czE14

= 0 mod 2

= T mod 2

== 0 mod 4

3. In this paragraph we shall deal with the case where M12cM12+q.

M12GE16. In this case we have from (2.1), (2.2) and Theorem 1

(3. 1) p 2 = J3 = 0

and

(3. 2) A(M 1 2 ) = 0 mod 25.

Hence we have from (1.12c)

(3. 3) 2pl[M12] ΞΞΞ 0 mod 7!.

We have from (3.1), (3.3) and (1.4)

A3

3
 ΞΞΞ 0 mod 23 32 5,

Ah === 0 mod 26 3 7,

Ax ΞΞ= 0 mod 25 5 7.
(3. 4)

M12cE18. In this case we have from (2.1)3 (2.2) and Theorem 1

(3. 5) ^3 = 0

and

(3. 6) A(M12) = 0 mod 16.

Hence we have from (1.12c)

(3. 7) pl[M12] ΞΞO mod 4.

If T ΞΞΞ 0 mod 4, we have from (3.5), (3.7) and (1.4d)

(3. 8) A A [ M 1 2 ] Ξ 0 mod 4.

We have from (1.4), (3.7) and (3.8)
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A\ == 0 mod 4

•g Q\ A2

3! = 0 mod 4 (T ΞΞΞ 0 mod 4).

Aχii = 0 mod 4

Moreover we have from (1.4d), (3.5)and (3.7)

(3.10) p2pi[M12]= T mod 2.

Hence we have from (1.4), (3.5) and (3.10)

A3 = r mod 2,

(3.11) 21 '
A111 = T mod 2.

M 1 2 c £ 2 0 . In this case we have from Theorem 1

(3.12) A(M12) = 0 mod 16.

Hence we have from (1.12c)

(3.13) P 1 2 ] Ξ 0 mod 4.

We have from (1.4d) and (3.13)

(3.14) p2pi[M12] = T mod 2.

Hence we have from (1.4c)

(3.15) Aά Ξ T mod 2.

Thus we have the following table:

A 3

A

T

M ] 2 c:£: i 6

' ΞΞO mod 23.32 5

= 0 mod 2β 3.7

= 0 mod 25 5.7

= 0 mod 25

= 0 mod 23 17

M 1 2 c E 1 8

= τ mod 2
= 0 mod 4 (τ=0 mod 4)

= τ mod 2
= 0 mod 4 (τ=0 mod 4)

= τ mod 2
= 0 mod 4 (TΞΞΞO mod 4)

= 0 mod 16

MnczE20

= τ mod 2

= 0 mod 16

4. In this paragraph we shall deal with the case where M 1 6 c i £ l β + ( Z .

M 1 6 C J E 2 0 . In this case we have from (2.1),(2.2) and Theorem 1
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(4. 1) ρ2 = & = A = 0

and

(4. 2) A(M lβ) = 0 mod 28.

Hence we have from (1.12d)

(4.3) pί[M16] = 0 mod 9!.

We have from (1.5), (4.1) and (4.3)

Aί = 0 mod 8!,

A3\ = 0 mod 28 33.52,

(4. 4) Λ 4

2 Ξ O mod 27 34.7,

2ix = O mod 11-8!,

.Λ/π == 0 mod 27 52 7 11.

M1 6 c E22. In this case we have from (2.1), (2.2) and Theorem 1

(4. 5) p3 = fr = 0

and

(4. 6) A ( M 1 6 ) Ξ Ξ 0 mod 26.

Hence we have from (1.12d)

(4. 7) P\[M1Q] = 0 mod 8.

Meanwhile we have from (1.5) and (4.5)

( a) AX = I ( - 2p\ + ip~p\ - >ί)[Mlβ],

(b ) Aii = ^ ^ $

(4. 8) 5pί)[Mιe],

( d ) ^

We have from (4.7) and (4.8a)

(4. 9) 3Λ| = 0 mod 2.

Next we have from (4.7) and (4.8d)

(4.10) Aώ ΞΞ 0 mod 4.

Meanwhile we have from (4.8d) or (4.8c)
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(4.11) p2pl[Mlβ] ΞΞ 0 mod 5

or

(4.12) pί[M16\ = 0 mod 5

respectively. Hence we have from (4.8b), (4.11) and (4.12)

(4.13) A3

4! ΞΞ 0 mod 5.

Moreover we have from (4.8e) and (4.11)

(4.14) 3Aλ\n = 0 mod 5.

In this case we have from (1.5f) and (4.5)

(362^1 - 985p2pl + 310#)[M lβ].(4.15) T =

Hence we have

(4.16) T ΞΞ p2p\[Mιβ] mod 2.

We have from (4.8b) and (4.16)

(4.17) A3

4i ΞΞ r mod 2.

Moreover we have from (4.7), (4.8c) and (4.8e)

(4.18) Λ2

4

2 ΞΞ pt[M16] ΞΞ 3AAu mod 2.

M lβC-E30. In this case we have from Theorem 1

(4.19) A(Mlβ) ΞΞ 0 mod 4.

Hence we have from (1.12d)

(4.20) pί[MlQ] ΞΞ 0 mod 2.

We have from (1.5a) and (4.20)

(4.21) 3Aί ΞΞ 0 mod 2.

Thus we have the following table:

Ak

MmczE20

= 0 mod 8!

= 0 mod 28 33.52

= 0 mod 2 7.3 4 7

= 0 mod 11 8!

MίQcE22

3A*=0
mod 2

= 0 mod 5
= τ mod 2

mod2

= 0 mod 4

MiedE2i

3A4=0
mod 2

M 1 6 c E 2 6

3^L|ΞO
mod 2

MlQczE28

3A4=0
mod 2

AIQCE30

3^44=0
mod 2
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A

T

ΞΞO

= 0

Ξ O

mod

mod

mod

27 5 2

x l l

28

28 31

7

= 0

mod 5

mod 26 = 0 mod 25 = 0 mod 24
= 0 mod 24

Ξ O mod 22

A = A = A = 0

5. It is known that

(5. 1) τ(M20) = 3 «. 5 «? 7 t l l (5110A - 919AA - 336AA + 237&# +

- QΆρ*t\ + 10/>?)[M20]

When M 2 O c£ 2 β we have

(5.2)

and

(5. 3) p

Hence we have from (5.1), (5.2) and (5.3)

(5. 4) T = 2 (13866^?! -
3 5 7 11

Therefore τ(M20) is even, if M 2 O c£ 2 6
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