3. PROOF OF THEOREM 3
Denote (e cp.cq) = 06539327“(1)% (To2) (To(1) + To(2)))2 (5 5)(To) + To(3)?
‘I—ZL‘U(Q) 1’0(3)($0(1) -I—ZL‘U(Q))(ZL‘U(U —I—ZL‘U(g)))CS. Before ShOWing ]:.i*(L(?))) 1s free E-
module, for the conveniency, we compute (xi(?)) (To()+ o)) +2o@) To@) (To)+
xg(g))(l‘a(l) + CL‘J(3))) first.

Lemma 3.1 Qo(z? T 3) ( o) + To3))? T To@%o3) (Toq) + To@))(Toa) +
To3))) = 0, Q1223 (To(1) + T0(3))* + To2)To(3)(To(1) + o) (To() + To(3))) =
To(1)Ta(2)(To(1) + %@))( o(2)To(3)(To(1) T To2)) (To() + To() + T2 (Toq) +
To(3))?)-

Proof. Qo(x 3) ( o(1) T Ig(g))Q + o(2)To(3) (To(1) + To2)) (To) + Toe3)))

= Qo(Z5(2)To(3) (To(1) + T0(2) (T(1) + To(3)))

= To(2)Zo(3 >( o(1) + To@))(To() + T6(3)) (o) + To) + (To) + To) +
(Zo(1) ar To(3)))

Q175 3)(To(1) T To(3)? + To@To@)(To(1) + To@) (To) + To(3)))

= Q1<xa T (3)( o(1) T IU(Q))(xU(l) +To(3) ))

= To(2 3)( o(1) T To2 )(33(,(1) + o3 ))( (2) + I3(3) + (*Ia(l) + ZL‘U(Q))?’ +
(Toq) + 330( 3)°)

= Zo(2)To(3)(To(1) T To@Wlo() + Zo@) (To()To@) (Ta(1) + To@) + To)
To(3) (To(1) +Ta(3)))

= To)To@)(To) T Lo UTo@To3)(To(1) + To@)(To) + Tog3) + 223
(Ig(l) + Ig(g))z). [ |

As the case in L(2), we can compute the E-module structure of H*(L(3))
directly. Here we give an example to show how easy it is to compute the
action.

Example. Ql 221 2j+1,2k))
=z Ql( D (@@ (Ta() + To@)) P22 5 (To1) + To(3)” TTo2)To)

(To(1) + xa( >)( o) + To(3)))*)

= Uggg(x?akai{m( o (1) F2o(2)) 7 Q1(To(2) (To(1) FTo(2 )))(533(3) (To)+2a(3))*+
k

$a(2)$a(3)($a2(11;]; To(2)) (To(1) +%(3)g),2 5 3 o
= 3 (7)) (2o@ (%) FT62)) Y To@) (To() T Ta@) (T52) T(To)+Ta@)”) (35

oES3

(To() + T6(3)” + To@To3)(To) + To@) (To@) + Ta)))>)
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= 2 (w00 @) (o) + 2o @) (25 0) F+ To(1)To) (To) + To@)) (@
(To(1) + To)* + To@To(3) (To() + To@) (To) + Ta()))**)

= (2i+3,2j+1,2k) T Q(2i+1,2j+2,2k)-

Using these tools for computing, we have the following result.

Theorem 3. H*(L(3)) is the free E-module.

Proof. As in theorem 1, we show that the class X = {a;2j+1,21)[20 >
2j4+2k+1,25+1 > 2k > 0} U{a(2¢72j,2k+1)|2i > 2j+2k+1,25 > 2k+1 > 0}is
an E-basis. It suffice to show each a(,,3,) is generated uniquely. Since

QO(GJ(Qi,Qj—f—l,Qk)) = O(2i+1,2j+1,2k)»

Ql(a(2i,2j+1,2k)) = Q(2i+3,2j+1,2k) T Q(2i+1,2j+2,2k)>

Qle(a(2i,2j+1,2k)) = ((2i42,2§4+2,2k)»

QO(a(Qi,2j+l,2k)) = ((2i+1,25,2k+1)»

Ql(a(Zi,2j+1,2k)> = O(2i+3,2j,2k+1) T Q(2i+1,2j+1,2k+1)

QoQ1(ai2j264+1)) = G2i+2,2j+1,26+1), We see that each a(a,3,) is generated
uniquely. W

Corollary 3.1 bu A L(3) = (M, E2HZ/2 )V (VsXPHZ/2) where a =
2i+4j+6k-+2 for 20 > 2j+2k41 and 2j 1> 2k > 0, and B = 20'+4;+6k'+3
for 20"> 27°+2k’+1 and 2j'>2k’+1>0.

Proof. Let a be the E-basis of H*(L(3)) and g, : L(3) — 29m@ [ 7/2
represent a. Construct the map ¢ as follow:

1pu/A\Vaga

g buANL3) S bu A (VoXHZ/2) V (VX P HZ/2))
LY (VoSHZ)2) V (VS HZ)2)

where v : bu N HZ /2 — HZ/2 is the map constructed as that in Corollary 1.

By the same argument as the proof of corollary 1, g is an equivalence.
|

Since M (3) = L(3) vV L(2), by the above corollary and the corollary 1, we
have

Corollary 3.2 M(3) ~ (V,X*HZ/2 )V (VsXPHZ/2) vV (V,XYHZ/2)
where « = 2i +4j +6k +2 for 20 > 25 +2k+1and 25+ 1> 2k >0, 8 =



20445 4+6k’+3 for 2> 25°+2k’+1 and 25°> 2k’+1 > 0, and 7 = 2¢"+45"+2
for 2¢"> 25"+1 > 0.



