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ON THE HOMOTOPY GROUPS OF sPU 59, 1L

S. C. Cuanc
(Unstiiute of Mathemalics, Academia Sinica)

ABSTRACT

Let E'1x E2x E’s be the product of three euclidean cells and let f;¢o; ¢y,
(X), =1, 2, 3, If the Whitehead products [, ], [0, ¢5] and [, a5] are
trivial, there exist extensions ¢ :E2x E33X, ¢y:B1x E3>X, and ¢3: E"1x E"2
—X of the Whitehead products [ /2, /3], [ /1, /3] and [ f1, /2] respectively.
Define a map :

F:(E1xE2xE3)">X
such that
Flzxyxz)=d1(yx2), if sk, peEr, z¢hs,
=p(xx2), if x¢E1, y¢ E’z, z¢ B3,
=¢3(xxy), if x¢E1, yck2, z¢ s,

The map F contributes an element in 7,,4,,4,,1(X), namely, [¢1, ¢2, $3],
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Let Y be the topological space obtained from §”1x82x S’s by removi:ig
the top dimensional cell. Let ¥,;(?=1, 2, 3) denote the characteristic maps of
the #9473, #1+73 and #;+7»; dimensional cells of YV respectively. Then it is
proved that

T 4y 1yt (V) = 70r rp gy 1 (S71) + T 4ry g rg-1(S72) +7’5f1+'2+f3—1(8'3)
+[¥1, ¥, sl
where the sign -+ denotes direct summation and [y, ¥s, ¥3] is a free group
generated by one generator only.

In the space X there may be another extension ¢/ of [ /3, /3] (=0), Then
it is proved that

(15 b2, P3] = [0, P2, b3 +¢[J1, d(b1, D)7,
¢ being +1 or —1 determined by the orientation concerned.

The complexes {S? x Se} and §?2x §¢ are distinguished by their p+ ¢ dimen-
sional cells epta and #£%¢ only. The injection

J 1 82x8e, §o|JSe>{Sox S}y, {§2x 84}
induces the homomorphism
8,412, 41 (SP x Sa, Sp|) S>>, 1 ({SP x S} YT, {Spx S2)).

Here &5)+,-2 (0) is proved to be at most a 2-group', if p-}-é is even. Parti-
cularly, &,1p—2 is an isomorphism onto if p+g=4 or 8. In virtue of the
arguments in [ 1] together with the new technique about [¢;, ¢s, ¢3], the author
calculated 75(S2JS2) and 7w 3(SP|JS%2), They are

gz (87U 87) =74 3(87) + 784y3(87) + 74— (8%) + 74,1 (S?)

71y, (S%) 03, (599) 11, (S9) + 7, (84, i =2 or 4,

and | |

7613(S? SS"”) =1,3(S?) +ﬁ13(88_") +114(S%) +7‘15(58_’) +7016(S'1%)

o ,
+ 2 Tyg4; (S 1672HE=), p=5 or 6,

=0



