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26. ds(a2x) = -gi,xaxb2i ifp=3

27. dip-i(h2blt) =2 boibnkiO-,2) + 2 b2uh1(2,l) ifp^ 5

daChtbl*) = -bltht(2,1) +bl1bil ifp=Z

28. d5(h0b02x) = -aoblib2i ifp=3

29. d5(h2b02a2) = b01aib2i ifp=3

30. rfafo) =m621 ifp=3

31. rf2A-i(A2«2) =2a£+1*2 »//»^5

ds(h2al) =a\b2l -a\x2 ifp=3
232. rf/)z-3/>+3(fli~4tt>&02 -6Oiflf~ w«2) = - 1a% ~zp~2h2b\i ifp ^ 5

33. rf2/>-1(fl{w602fl2) =2 601ai+1G -2apQ+la[~lw^b^ -«2*oi). 1 ^ / ^ ^-1.

/%^-4ifp^5
^2/>-i(«?~4m602«2) = 2 fioifif ^G ifP ^ 5

n a

d5(a!ubO2a2) = - b°iaiG + aoaiwboz ifp=3

d5(a\ub0oa2) = - ^oi^iG1 ifP=3

34. da/,-1(fliK&JU) =2ft§,fliG, 1 ^ /^/>-l ifp^ 5

d5(aiubl2) = - 65i«iG »//>=3
9 9 9 9 ft ^

da(alubo2) = -boia\G -«o^u2 ifp=3

35. fi?/,2-2i>+2(ai~4M6o2 -6oifli~5«fl26o2) =aflo ~ ^ii ifp ^ 5

36. dtp-i(a\ual) =2a{+2G -2(1+3) flj+1fl(u;fl2, 1 ^/^£-1 ifp^ 5

dn(aiua\) = -a\G + a\axa2w +a\bwa\ ifp=3

dsialnal) = -a\G -a\a\a2w ifp=3

37. d2p-J(aih2bo2a2) = -«o+1G60z -2aoa2hi(2,l)bn ifp^ 5

^5(01/2260202) = &oi«i^2i - floG602 + ao&iit2&i(2,l) if P-3

d$(a\h2602^2) = 601^1^21 + flo«iG&o2 ifp=3

38. rfaCAis) = -biiha +b2ih2 ifp=3

d3(bQs) = h^bi.2 - bQ2hz ifp=3

dz(a3) - -haa2 ifp=3

39. d5(aih2al) =a\b2i ifp=3

db(a2ih2al) = a\b2t + aUlx* - a\hr(2,1)a\ifp=3

40. d5(bla) = -b3Q1ha ifp=3

^9(^2) = -a\h3 ifp=3

41. d5(hiXi) =albubu ifp=Z

42. d-u(h2b02w) = -a0bhh2(l,2) ifp=3

43. d*,(hib\2a2) = b]xa2 + aobOi(GbO2 ~b0ix2) - aJUi(2,1)602 i//>=3

^5(^i&02«i) = 0001(601^2 - G602) if p=3

Proof. 1, »•E,10, 38 and 40 are determined by J.P.May (see Theorem 4.2.). But

I cannot determine the coefficients a (in 2 and 8), /9 (in 3) and 7 (in 9), and my results
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are different from Theorem 4.2 in 6, 7, 8(p=3), 9(£=3) and 40(first one).
We first verify 6. I know no proof of this except by the method 1 (imbedding method).

Since h^a2 has bidegree (p+1, (p2+2p)q-l), dr (h1a2) has bidegree (p+2,(p*+2p)q-2).

For dimensional considerations we see that there is only one element aph\ (2,\) with

bidegree (p+2, (p2+2p)q-2). Then we consider a differential d2*-i(aphx(2,\))* in

dual spectral sequence. It is a routine matter to verify that (aft/h (2,1))* and (Jtidz)*

are appear in the bar construction B04) as {P\}*{Pi}*{Qo}p and {p1}*{Q2K,

respectively. In order to verify 6, we must show that in B{A) d( {P\ } * {Pi \ *

{Qo }P) is homologous to -2 {P\ } * {Q2 }p modulo terms of weight greater than

2p. By the routine calculations, we have

d(iPl}*{Pi}*{Q,}p

+*S (-l)«(t-D!{P\)*{[Q*]'I(Pi)*"'}MQ.}'"'
1=1

+'if (-i)*«!{[>3>:qi]*i(p?)*-'-1}*{Qo>*-'
i'=0

+{P?I*{PiI*{Qi}p-{P\}*iPi}*iQoI*{0.}"-1

+*S (-1)«(t-1)!{[Q2]'I(P2°)p~'}*{Pi}*{Qo}p~'
1=1

/>-l
+ S (-l)«a-l)!{P2>*{[Q2]>'|^b/>"''}*{Qo}*{Qi}

i=1

+'s (-1)«(i-l)!{[Q2]'|(Pi)"-'}*{P\}*iQx}p-1)
«=i

=-2{Pi } * {Q2 }/> modulo terms of weight greater than 2p.

Then we have 6.
More examples of proofs by the imbedding method are given in ( [_31. Lemma II.6.2.

and 6.3.)(which give the proofs of 1, 4, 5 and 38) and (C9U. chapter 5. in the case

p=2). Since the proofs by the imbedding method are tedious but routine,we omit these.

Next we consider 2(/> ^ 5). This is proved by the method 3. The element aobu cannot
survive to H*(A) for large n, by the A. Liulevicious' vanishing theorem [_2~]. Since it

is a cocycle for every dr, it must be the image of some differential. But the elements
2 2

in Et'P q+s~1 for large s are al~p +pap~2uandal~lhi. Since ao~lhz is a perma-

nent cocycle, we have dr(ao~p +pap~2u) =aao~1bii, <x& 0(mcd p), for large s.

For dimensional and filtrational reasons we have the differential 2(p ^ 5). 3, 9(p ^> 5),

16 and 17 are proved by the similar method.
8 is proved by the differential 2 and the method 2; that is, by 2 and a relation buap~2u

--apa\~2uboz obtained from Theorem 3.3. 15.d), we have dp%-2p+2 (apap~3«Ao2)

=-ado bn, here a = 1 if p=3. Then for dimensional and filtrational reasons
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we have 8. The explicit determinations of the coefficient a, fi, y, 6 (in 16) and ij (inl7)

(which may be possible by the method 5) are not requested for the computations of the

structure of £ = E<>H*(A).

From now on, for the proof, we assume that all differentials of lower order than the

one considered are already obtained.

Next we verify 7. We make use of the method 6. We first consider in the case p^5.
a). /=0: Since dp(«j) = -a%hx, Massey product < h\a2yh\,-a% > is defined in

Ep+i and is equal to /*ifli02. Since dzp-iihia^) = -2 aohi(2,l), it is easy to see that

this Massey product satisfies all conditions of Theorem 4.1. Then- we have dzp-\

(< Aia2,Ai,-flo >) = -< -2flS*,(2,l), hit-at >•ESince-< -2a$hi&,i),

hi,-aft > is equal to -2aohi(2,l)ai = -2 ao+2w, we have d2p-1(hiaiai) = -2

ao+2w. For dimensional and filtrational reasons and by a relation h\Oi = a^u listed in

Theorem 3.3. l.f), we have d2p-i(a2u) = -2 oq+1w. b).'l £ I £ p-i orl=p-2:

Sincedp (a\+1) = -(/+1) a$+1ua{~1, Masseyproduct (/+1) <h1a2,ua[~\-ai+l >

is defined in Ep+i and is equal to hia[+1a2. Furthermore it is easy to see that this

Massey product satisfies all conditions of Theorem 4.1. Then we have d2p-i ( (J+l)

<A1fl2)«fli"1,-«o+1 >) = -(l+l)< -2aUi(2,l),ual~\-at+1 >•ESince -(/+1)

< -2aohi(2,l),ua{~1,-ai+1 > = -2apQa{+1hi(2,l) = -2a%+2a[w, we have diP-i

(hia{+1az) = -2 ao+2a\w. Then,by the manipulative method, we have dzp-i(a\azu)

=-2 at+1a[w. c). l=p-l: Since dip-i(aQa\~la2u) = dip-ifaihiai) = -2 «o/*i

(2,l)api bya), we haverfa/»-i(ai"1a2w) = -2 aj~1/?1(2,l)flf = -2 aS+M~VNext

we consider in the case p=Z. I know no proof of the first one except by the imbed-

ding method. The second one is proved by the method 2. Since d5(a0a2a2u) = dro(a\hiai)

=ala\hi(2,l) = a\a\wt we have dh{a\a2u) = a\a\w for dimensional and filtrational

reasons.
14, 29 and 43 are proved by the similar method.

14. Since dp(bw) = - 601^2 + Ai&n, matric Massey product

< (&01&11), I~ta]1 ^ifl2 > is defined in Ep+i and is equal to kib^a*. Since dip-\

(htai) = -2 aj*i(2,l)f it is easy to see that this matric Massey product satisfies all

conditionsofTheorem4.1.Thenwehave dzp-\(<. (bOi 611), ^\, ^2 >) = -

< (_601 -ftn), (~^2), -2 fljAi(2,l) >-The last matric Massey product is equal

to -aobOiG + albuw + alh1(2,l)boi=-aQb(nG if p=3 and to 2aQbOiG -2aohi(2,\)bQ2

if p^ 5. Then we have 14.
29. Matric Massey product < (bOi 611), (~J*)» ^z^2 > is defined in £*+i and is

equal to h2b^a2. Furthermore it is easy to see that this matric Massey product satis-
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fies all conditions of Theorem 4.1. Since d5(hzai) = aoh<t(l,2), we have d5( < (6Oi 611) ,

-h
h t

,hza2>)=-<(-bQi -bii),
-h

A i
, a2/j2(l,2) > •EThe last matric Massey

product is equal to a1601621. Then we have 29.

43. Matric Massey product < /ii6o2,/i2)/*i,ao > is defined in E+ and is equal to

Zii6o2«2. Then by Theorem 4.1, we have d5 ( < hibo2,fi2,hi,ao > ) = - < /Jo6Oiyo +

bn,h2,hi,oo >. Since the last matric Massey product is equal to b\\Q2 + aoboi(GbO2-

boix?) - aoh\(2,l)boii, we have the first one. The second is obtained by the method 2;

dsCalhibozcil) = - d5(aott6naf) = aobnaiG = - ao«iG6O2. Since at(601*2 - G602) is

permanent cocycle for dimensional and filtrarional reasons, we have ds(hib02a2) = «o«i

(601X2 - G602).

Next we consider 13(/>=3). By dimensional and filtrational considerations we have

d5(htb02) = ahoboiVo + /3b\i, where a, /? c Z%(possibly zero).

By the imbedding method, we have d5(hoboiVo)* = (A1&0?)*. Then a = 1.

On the other hand, /3alb\i = ^5(00^1602) = - d5(6nfli/ii602) = - d5(a0buubo?) =

ao6n. Then we have £ = 1" The result is follow.
9(£=3), ll, 12, 18, 19, 20, 21, 22, 23, 27, 30, 32, 33, 34, 35, 36, 37, 39, 41 and 42 are

proved by the similar method.

9(/>=3). For dimensional and filtrational reasons we have flfa(w) = a aohihi (2,l), where

ace Za(possibly zero), aalhihi(2,1) = da(aotv) = ^3(^1(2,l)fli) = - ^0^1(2,1)^!. Then

wehavea= -1.

ll. For dimensional and filtrational reasons we have dp(G) = a ao~1hih2(l,2), where

a à¬Z/>(possibly zero). aaohihz(l,2) = dp(a0G) = d/>(/*2(l,2)fli) = - floAi/»2(l,2). Then

wehavea= -1.

12. Since dp(602^2) = h\bwai - h,2b*\a% - 01^2602, d%p-\(h\bw<i2) = -2ao/»i(2,l)6n

=V 0 in E2p~! and c^/.-1(601/1202) = 00601/12(1,2) = 0, we have dip-i(aih2bo2) = d2p-i

(htbucii) = -2 aoA1(2,l)611.

18. We make use of relations 3.3. 4.6). and 3.3. 4.a). For dimensional and filtrational

reasons we have ^-ife/af) = a igut+idiG, a e e Zp (possibly zero), for 0 ^ / ^

p-3. Since d2p-i(gUP-t-ag2,tah = l/(/+2) d2P-i(a^~3b01hial) = 2/(l+2)a$~2b01

aiG = 2^i,/)-/-3^ri,/+ifliGforO^ /^/>-3, wehaved2/>-1(^2,/a|) = -2 gui+i^G

for0^/^/,-3.

19. For dimensional and filtrational reasons we have d2p-1(^2,1602) = ah0kitlb2n +

pboiVu where a, ^eZp, if />^ 5 andd2p-i(gz,tbo2) =Vt boivt, where y, f Z/,,

for 2 ^ / ^ p-3 if /> ^ 5. By the imbedding method, we have d2p-i(h0kltib2i,)*=2
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(#2,1602)*. Then we have a = 2.

P ~$L. J . fU U% \ _ o//fin\ ^.^~3».?
Since d2p-i(gi,P-t-sg2,tbZ0 =l/(/+2) afi **oi<*2/i-i(*i*a«) = 2/(/+2) «o d6oi*»

(1,2) =2#i,/>-/-a*oit>i for0^/^£-3, we have /9=y/=-2for2^/ ^£-3.

(Remark. <//>(£s,oAos) = 2 *o*i,o*u*os.)

20. For dimensional and filtrational reasons we have d%p-i (#2,/602a?) = at g\,t+iboiG,

where at à¬Zp(possiblyzero), for 1 ^ / ^ p-3. Since dip-\ {.g\,p-t -3g2,ibo2<Z2) =l/(/+2)

d2p-i(a&~3b<nh1bo2a}) = 2/(/+2)flo~26oiG = 2£i,/>-/-3£i,/+i*oiG for O^ / ^ £-3,

wehaveat = -2for1^/^/>-3.

21. For dimensional and filtrational reasons we have d*p-\ (ubo 2) = a.bo iG, where a e Zp

(possibly zero). If p ^ 5, then we have d2p-i(gi,2boiubos) =d2p-i(bOiaig2,ibo2) = -2

6oifli»i = -2 ^1,2601^ and then dzp-i^ublz) = 2 ftoiG. If £=3, then we have

^5(ao6oi«&O2) = d5(bO\aihiboz) = /?0&oifliVo = - flo&oiG and then rf5(«6o2) = -boiG.

22. For dimensional and filtrational reasons we have d2p-i(ubO2a2) = aboidiG +

fiao wbo2t where a, /3eZp, if p^ 5 and d*,(ubo2(i2) =yboidiG+S-aoibnaz +

aotvbO2), where 7, à¬ e Zs, if />=3. Since rf2/«-i(«oM6o2«2) = - d%p-\(ji\ua^bx{) is equal

to-ao(jiiw-aobuOz^bu =ao&fi«2+flow6O2 if p=3 and to 2 «o a\wbw = -2

aoP+lwbo2 if /> ^ 5, we have /9= -2 and 6 = 1. Furthermore, we have d2p-i

(ao6oi«&o2«2) = d2p-i(b0iaihib02(i2) = 2ao6oifliG and then we have a = 2 and 7= -1.
Q O /)+1

23. For dimensional and filtrational reasons we have d2p-i (uaz) - a (a\G -3 «o wa2),
rt p

where « e Z/,, if />^ 5 and /3a\G, where y9 e Z3, if p=3. Since d2p-i(aoboiua2) =

d2p-i(boiaihia2) = 2 «o&oi«iG, we have a=2 and /9= -1.

27. For dimensional and filtrational reasons we have d2p-i(fi2bo2) - cc bQibuh2(1,2)

+ /?61i/»i(2,1), where a, /3 e Zp, if/>^ 5 and y&ii*i(2,l) + £601621,wherey,feZ3,

if j>=3. If /> ^ 5, then we have dp(bo2) = 3 hibnbo2 -3A2601602 andd2p-i(A1&11&02)

=2 ^01*11*2(1,2) + 2 601*11*1(2,1). Then we have d2p-i(h2bOibo2) = 2 601*11*2(1.2)

+ 2 *oi*ii*i(2,l) and therefore a = j3 = 2. If p=3, then, by the imbedding method,

we have rf5(6oi62i)* = (Mo2)*. Then we have 6 = 1. Since d5(00*2*02) = - d5(6n

*2«i*02) = - flo*i(2,l)*ii, we have y = -1.

30. For dimensional reasons we have da(#2) = ctub2i, whree a e Z3. Since ^3(00*2) =

rf3(*2(l,2)a2) = - *2(l,2)*2«i = 62i*i«i = «o*2i«, we have a = 1.

32. For dimensional and filtrational reasons there is only one element ao *2*n

which is possibly killed by ai~iwb02 - *oi«f~5w«2. Since dp2-sp+a(aoai wbQ2)=-

dpz-zp+z(a{~zwbl{) = - ya$ "2/>~2*26ii by 9, we have the result.

33. We first consider in the case p ^ 5. For dimensional and filtrational reasons we
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have d2p-i(a{ub02a2) =&t b0Ja{+1G + 0t ao+1a{wbO2 for 1 ^ / ^ p-1 and l^rp-i,

and rrbfiia\~zG for l=p-A. Since d2p-i(aoa{ubo2a2).= - d2p-t(a[+lbuua2) = 2

ac+1a{+1wbn = -2a2p+1a[wb02 for 1 ^/^ £-1 and /=V£-4, we have /9, = -2.

Since d2p-i(hoa{ub(j2a2) = -2 /kai&oifliG for 1 ^ / ^ />-1, we have a/ =7=2.

Next we consider in the case p=3.
For dimensional and filtrational reasons we have d5(a1ubozai)

=aboiaiG + /Sflo«iW^o2 and dsfai"^^) = 7*oi«iG. Since rf3(0160202)

=-aodiubo2a2 - a\h2b§2a2 - aibo2h2, d$(aih2bQ2a2) = 0 and d^(aibo2h2)

=-aoaibO2w, we have d5(aoaiubo2a2) = alatbo^. Then we have 0 = 1.

Since d5(hoa[ubO2a2) = hoa[boiaiG for 1 ^ / ^ 2, we have a = 7 = -1.

34. We first consider in the case p < 5. For dimensional and filtrational reasons we

have d2p-i(a{ubl2) = atboia[G, where at e Zp, for 1 ^ / ^ /»-1.

Since d2p-\(hoa[ubo2) = -2 Aofli&oiG for 1 ^ / ^ />-1, we have a/ = 2.

Next we consider in the case />=3. For dimensional and filtrational reasons we have

d5(aiubo2) = aboiaiG and d5(aiubo2) = &b%\a\G + 700602-

Since d5(aoa\ubo2) = -rf5(fli6n«602) =flo^nfli = -«o 602, we have 7 = -1.

Since dh(hoa[ublj =h^a[bllG for 1 ^ / ^ 2, we have a= /3= -1.

35. For dimensional and filtrational reasons there is only one possible element

flo ~3p~1b\i. Since tfV-2/>+2(ao0i~4K&o2) = - rf/>2-2/>+2(a?~3K&02bii)
2

=a00 6n by 8, we have the result.

36. We first consider in the case p ^ 5. For dimensional considerations we have

d2p-x(a{ua22) =at(a{+2G - (l+3)ap>+1a{wa2) for 1 ^ / ^ />-l, where at c Zp

(possibly zero). Since d2p-i(hQa{ua%) = -2 hQa{a\G for 1 ^ / ^ />-1, we have a; = 2.

Next we consider in the case £=3. For dimensional and filtrational reasons we have

d5{aiua%) = a (a\G -a%a.\a2w - a%bXxa22) and £/5(ai«a|) = /9 (a}G + aoaia2w),

where a, /9 eZ3. Since ds(hoa{ua2) =hQa[aiG for 1 ^ / ^ 2, we have a = /3 = -1.

37. We first consider in the case £ ^ 5. Since dp(b02a2) = hi&ntff -b^\h2a% -2

h2aib02a2, d2p-i(bQih2a%) = 0 andd2/>-i(&i6uai) = -2 flo+1G6O2 -4c&a2h\(2,l)6n,

we have the result. Next we consider in the case p=3. Since rf3(602^2) = hlbiia2>

-b0ih2a2 + h2aib02a2, d^(hibn.a%) = aoGbO2 - aobna2hi(2,l) and d5(bOih2a2) =

b0ia2ib2i, we have d5(aih2b02a2) = - aoGbQ2 + aobi1a2hi(2,l) + &oifl?&2i. Since

ds(aibQ2a2) = aoh\bQ2a2 - bQiaih2a% + a2h2b02a2, d5(alhibo2a2) = - d^Caotibna^)

=aQbuaiG = - aofliG&o2 and ds(bOiaih2a2) = 601^1621, we have d5(hib02a2)

=aoai(boix2 - Gb02) and d5(aih2b02a2) = &0ifii&2i + aoaiGbo2.

39. For dimensional and filtrational reasons we have d$(aih2a\) = a z\b2i and
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dn(a\h2al) = j3(a\b2\ + ao«i*2 - «<Ui(2,1)02), where a, /S e Z3.

Since d5(hoa[h2al) = - /*o0itf1&21 for 1 ^ / ^ 2, we have a= /3= 1.

41. For dimensional reasons we have d5(hiX2) = aalbub2i, where ae Z3.

Since d5(aGhtx2) = 0*5(^102^2(1,2)) = 0cUi(2,1)/*2(1,2) = 0O&11621, we have a = 1.

42. For dimensional reasons we have d5(h2b02w) = aaQbi1^2(1,2), where a e Zs. Since

d5(alhzbo<>w) = - d5(h2a1bniv) = - flo^i1/^2(1,2), we have a; = -1.

I know no proof of the rest of the proposition except by the imbedding method. We

omit these.

The differentials in Proposition 4.3 give all the essential information about the

May spectral sequence in the range t - s ^ 2(/>-1) (3£2+3£+4)-2.

Countless other differentials must be cranked out, but they all follow from those given

above by more or less elementary arguments or routine calculations. In the actual work,

I make use of the ideas of C9D. This is the very long but routine work, and probably

not desirable in any case; so in this paper we omit it.

We collect the results into the following theorem. The algebra structure of E& =

EQH*(A) is easily derived from Theorem 3.3 and Proposition 4.3.

Theorem 4.4. The following elements of H*(E°A) survive to E^. These elements

are linearly independent over Zp and include all elements of a basis for E^< l in the range

0 ^ t-s ^ 2(p-l)(3p2+3p+4)-2, (j i> 0, and k ^ 0 unless otherwise specified).

1. ah c (i,0),0^ i

2. a). gt,ta[bot e UP+2k+l+l,(jp+kp+l+l)q-2k-l), 0 ^ / ^ p-2

b). ai,a{boi e (jp+2k+i,(jp+kp)q-2k), 0 ^ * ^ p-2, k ^ 1

c). ahhif (*+l,Pq-l),0^i^p-l

aohibot e (2k+i+l,(kp+p)q-2k-2), 0 ^ i ^ p-3, k ^ 1

d). boigz.t f (2k+l+2,(kp+P+l+2)q-Zk-2), 0 ^ / ^ p-3

e). «^«{m à¬ (PJ+P+i,(jp+2p)q-l), 0 ^ i ^ ptj^ p-2 modp

aUoia{u f (jp+p+2k+i,(iP+kp+2p)q-2k-l), 0 ^ 1 ^ p-2, k ^ 1

f). guib\xa\u à¬ tip+p+2k+l+l,(kp+JP+2p+l+l)q-2k-2), 0 ^ / ^ />-2

3. a). ft*i*i,/ e (2fe+/+2,(^+/^+2/>+/+l)<7-2fe-2), 0 ^ / ^ />-3

b). Ao&oifei,/ f (2fe+/+3,(fe/>+/^+2/»+/+2)^-2fe-3), 0 ^ / ^ p-3

4. a), fl^n à¬ (£+2,P2q-2),0^ £^p2-p-2

b). a^/12 c (£+1,/>2tf-l),0^ £^ />2-l

5. a). 056oi6n e (2k+i+2,(kp+p2)q-2k-2), 0 ^ £ ^ /)-3, fe^ 1

b). #,,,6*1611 à¬ (2fe+/+3,(/>2+fe/>+/+l)<7-2*-3), 0 ^ / ^ p-3

c). 6*i*2,/6ii 6 (2fe+/+4,(/)2+/5/»+/»+/+2)9-2/e-4), 0 ^ / ^ />-3
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d). alboiha c (i+3,(P2+P)Q-V,0£ i£ p-2

alboihz à¬ (i+2k+l,(P2+kp)q-2k-l), 0 ^ i £ p-3, k ^ 2

e). gi,th3 e (l+2,(p2+l+l)q-2),0£I£p-2

6. a), 6*>i*,,/6n à¬ (2k+l+4,(p2+kp+lp+2p+l+l)q-2k-4), 0 ^ / ^ p-3

b). *o6oi*i,/6n ( (2*+/+5,(/>2+*/>+/£+2/>+/+2)<7-2*-5), 1 ^ / ^ £-3

7. a), alhiboz c (i+3,C/>2+2/>)^-3), 0 ^ i £ p-l

b). aUoihiboz à¬ (2k+i+3,(p2+kp+2p)q-2k-3), 0 ^ » ^ />-3, fc ^ 1

c). at>bk01hia2 f (2/?+/)+t+l,(/>2+/f/>+2/))-7-2*-l)> 0 ^ i ^ /)-3, fe ^ 1

d). ahc c (/+2,(/»2+2/))^-2), 0 ^ i ^ />-l, w/iere c = At(2,1)

e). cj&oic e (2A5+i+2,(/>2+fe/)+2/))^-2fe-2), 0 ^ x ^ />-4, A ^ 1

8. a), ftoiflie/ e (;/»+/>+2fc+/+2,(/>2+*/>+;/>+2/>+i)<7-2*-3), 1 ^ / ^ ^-1,

where et = ifi,/-i(«i6o2-«2*oi)

b). flfooifl{/ e (;>+/>+2fe+t+4,(/)2+^+i/)+3/>)^-2fe-4), 0 ^ x ^ p-2,

where f = boi(fli&02-«2^oi)

9. a). &oi£2,,6o2 6 (2^+/+4,(/)2+fe/»+2/»+/+2)<7-2fe-4), 1 ^ / ^ />-3

b). gi,tboia{ubo2 f 0>+/»+2fe+/+3,(/>2+fe/)+i/)+3/)+;+l)<7-2*-4), 0^ /^ /»-2

c). bo*g2,ia2 6 (/>+2*+/+2,(/>2+*/>+2/>+/+2)?-2*-2), 0 ^ / ^ />-3

d). gi,tboia{ua2 * (jp+2p+2k+l+l,(p2+kp+jp+3p+l-\-l)q-2k-2),0^l^p-2

e). fl^oifliMfl2 e 0>+2/)+2^+i,(/)2+^+;>+3/))9-2^-1), 0 ^ x ^ />-2, fe ^ 1

f). ahaiuboz e 0>+/>+t+2,(/)2+;/>+3/))9-3), 0 ^ i ^ A i^ p-3 modp

g). fl6&oifli«6o2 f (y^+/>+2fe+f+2,(/>2+;>+fe/>+3/>)^-2Aj-3), 0 ^ i£ p-2, k ^ l

10. a). &oi#3,/ e (2*+/+3,(/>2+*/»+2/»+/+3)g-2/f-3), 0 ^ / ^ p-A

b). 6oiAi^3,o c (2fe+4,(/)2+3/)+^4-3)^-2fe-4), if p ^ 5

c). ftS,;/ à¬ (2fe+/+4,(/)2+//)+/f/)+3/)+/H-3)^-2^-4), 1 ^ / ^ /)-4

ll. a). aha{w e (;/>+/>+f,(/>2+j/>+3/>)^-2), 0 ^ i£ p, j& p-3modp ifp^ 5

ao«i'w e (9/+t+6,36/+82), 0 ^ i ^ 3, / ^ 0, where m = aiW-co6nfl2 x"//>=3

ai«i'+2M;f (91+/+12,36/+106), 0 ^ x ^ 3, / ^ 0 x'/p=3

b). aibkOla\w à¬ UP+P+2k+i,(p2+kp+jp+3p)q-2k-2), 0 ^ x ^ /)-2, fe ^ 1

c). ^i,/6oifl'w 6 0>+/>+2*+/+l,(/>2+/5/>+;>+3/)+/+l)^-2fe-3), 0 ^ / ^ /»-2

12. a). 6*i*i,/602 c (2^+/+4,(/>2+^+//>+3p+/+l)^-2^-4), 0 ^ / ^ />-4

b). 6*i*i,/a2 e (2*+/+/>+2,(/>2+/f/>+//>+3/>+/+l)^-2*-2), 0 ^ / ^ />-3

c). Ao6*i*i,/6o2 c (2*+/+5,(/»2+*/»+//>+3/)+/+2)9-2*-5), 0 ^ / ^ />-3

d). Ao6*i*i,/C2 e (2*+/+/>+3,(/>2+*£+//>+3/>+/+2)<7-2*-3), 0 ^ / ^ />-3

e). 6*i*2,/ (2*+/+3,(/>2+*/>+//>+3/>+/+l)<7-2*-3), 0 ^ / ^ />-4
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13. a). aUh e (t+4,2/>2<7~4), 0 ^ i ^pz~2p-2

ahboibli 6 (2k+i+4,(2p\+kp)q-2k-4), 0 ^ i £ p-3, k ^ 1

b). gUtboib2u e (2k+l+5,(2k+l+5,(2p2+kp+l+l)q-2k-5), 0 ^ I £ p-i

14. a), ahbuhi ( (i+3,2p2q-3), 0£ t ^ /)2-2/>-3

b). aUoibuhz e (2fe+/+3,(2/»2+^)?-2fe-3), 0 ^ i ^ />-4, fe ^ 1

c). gi,ibyXh2 e (/+4,(2/»2+/+l)^-4), 0 ^ / ^ />-4

15. a). flW/ e (//)2+/>2-/>+/+2,(//»2+2/>2)^-2), 0 ^ i ^ />2-2, 0 ^ f ^ />-3,

«;Agre / = a\ 2(01602-fl2^oi)

i_3aoaf/f (1+17,106),Q£ i^7 ifp=3

aha\l 6 (i+26,142), 0 £ i£ 7 ifp=3

b). «jfl1('+1)/'~3fl2u à¬ a/>2+/>2-/>+i,a+2)^-D, 0 ^ i ^ /)2+/>, 0 ^ t^p-3

aha\a2ue (t+34, 143), 0 ^ i ^ 12 ifp=3

16. a). 6*iJC e (2k+p,(2p2+kp+p-l)q-2k-Z),

b). /to6§,x f (2fe+/>+l,(2/>2+^+/>)^-2fe-3)

c). 601/iiJC c (2fc+£+l,(2/>2+fe/>+2/>-l)4-2fc-3), if P £ 5

boxhix e (2k+4,lQk+&9), if p=3

d). 6oi^2,o^r c (2&+/>+2,(2/>2+fc/>+2/>+l)<7-2fc-4)

17. a). fl^26o2 e (i+3,(2/>2+/>)?-3), 0 ^ i ^ /)-l

ai>boih2b0i ( (t+5,(2/>2+2/>)?-5), 0 ^ t ^ />-2

0060^2602 c (2*+t+3,(2/»2+/5/>+/>)<7-2fe-3), 0 ^ i ^ />-3, * ^ 2

b). guth2b02 e (/+4,(2/>2+/>+/+l)?-4), 0 ^ / ^ />-2

c). 601^2,^11602 e (2fe+/+6,(2/>2+fe/>+2/>+/+2)g-2fe-6), 1 ^ / ^ />-3

d). aid c O'+2,(2/>2+/>)«-2), 0 ^ i ^ />-l, tvAere rf= /»2(l,2)

a^6oirf f O'+4,(2/>2+2/0<7-4), 0 ^ i ^ p-3

botd à¬ (2*+2, IO/j+82), k ^ 2 ifp=3

e). a^,,c c (t+4,(2£2+2/>)<7-4), 0 £ i £ p-\

a&bkoibltc < (2k+i+4,(2p2+kp+2p)q-2k-4), 0 £ 1 £ p-4, k ^ l

f). boiVi c (2fe+/+3,(2/>2+fe/>+/>+/+2)<7-2fe-3), 0 ^ / ^ /)-3, ^ ^ 1

fcoifo e (2^+3,(2/>2+/f/>+/>+2)^-2fe-3), ^ ^ 2

g). &oifti,/6ii « (2fe+/+6,C2/»2+^+//»+2/)+/+l)^-2*!-6), 0 ^ / ^ />-3

h). AofrJ,*,,/*!, e (2fe+/+7,(2/)2+/?/>+//>+2/»+/+2)?-2fe-7), 1 ^ / ^ /»-4

i). &oi&ii£3,< c (2*+/+5,(2/>2+/f/>+2/>+/+3)?-2*-5), 0 ^ / ^ />-4

18. a). £,,/&oi&iifl2 f (/>+2fe+/+3,(2/)2+fe/)+/>+/+l)^-2fe-3), 0 ^ / ^ /)-3



52 Nakamura: On the Cohomology of the mod p Steend Alorgebra

b). ai>boibira2 c (p+2k+i+2,(2pi+kp+p)q-2k-2), 0 ^ i ^ />-3, fe ^ 1

c). gi,tboth2a2 e (/>+2*+/+2,(2/>2+fe£+2/>+/+2)<7-2fc-2), 0 ^ f ^ />-2, fc ^ 1

d). aib^h2a2 e (/>+*+3,(2/>*+2/>)<?-3), 0 ^ i ^ />-2

ai>both2a2 e (p+2k+i+l,(2p*+kp+p)q-2k-l), k ^ 2

e). boig2,(bna2 à¬ (/>+2Af+/+4,(2/>24-^+2/>+/+2)g-2fe-4), 0 ^ / ^ />-3

19. a). ^i,/>-36oi6ii6o2 f (/>+2*+2,(2/>2+*/>+2/>-2)?-2*-5),

b). a'hhxdc O'+3,(2/)2+2/))9-3), 0 ^ i ^ /)-2

c). &oi£2,/6ii e (2Aj+/+6,C2/>-+^+/)+/+2)9-2fe-6)> 0 ^ / ^ £-3

20. a). a^iftL f 0'+5,(2/>2+3/j)<?-5), ^-2 ^ t ^ 2/>-2 i/'/>^ 5

b). aUboz e (f+4,(2/»'+3Wfl-4), />-3 ^ i ^ 2/»-3 »/P ^ 5

c). ^i,/G e (/>+/+2,(2£2+2/>-f-/+l)<7-3), 0 ^ / ^ p-2

d). 601G e (/>+3,(2/>'+3/>)<7-4)

e). gutboiG e (/)+/+4,(2/>?+3/)+/+l)?-5), 0 ^ / ^ 1

21. a). a£/i2M;e (p+i+lW+Wq-Z), 0^ t ^ 1

b). guthsw à¬ (/>+/+2,(2/>9+3^+/+l)<7-4), 0 ^ / ^ 1

22. a). aUbo1htbo2a2-a0ubo2) c (/>H'+5,(2/>-+4/>)<?-5), 0 ^ i ^ p-\

aobotCboihib^az-aoubl*) e (/>H-2/5+t+5,(2/>2+fe/)+4/>)g-2fe-5)) 0 ^ i ^ />-3,

fe^1
b). 0o(&oifl2C-aoM>&o2) e (/>+i+4,C2/>2+4/>)(7-4), 0 ^ i ^ /»-l ifP > 5

aiaoi(boia2c-aowbO2) e (p+2k+i+i,(2p'i+kp+4p)q-2k-4), 0 £ i £ p-A,

k^ilifP^5

aUbua2+alwb0?) c (i+7,116)F 0 ^ i £ 2 »//>=3

bo1b211a2 6 (2/5+7,10^+116), fe ^ 1 i/p=3

c). *oi(^i,/+2w6O2-ftoi^3,/fl2) e (/»+2fe+/+5,C2/>?+fe/>+4i>+/+3)^-2fe-5), 0 ^ /

^/>-4

d). bkoi(gi,i+2ub2o2-bOig2,i+ibo2a2) e (p+2k+l+7,(2p2+kp+4p+l+3)q-2k-6),

0^l^p-4

23. a). atobo1(boih1al-aQubQ2a2) à¬ (2p+2k+i+3,(2p2+kp+4p)q-2k-Z), 0 ^ i^ />-3,

^1
b). &oi(&oi£2,/«2-gi,/+i«&o2«?) e (2/>+2*+/+4,(2/>2+^+4/)+/+2)?-2A!-4),

0^l^p-3

24. a). ao6ot«iCZL) « (;/>+2/>+2fe+t+4,(2/>2+£/>+;/>+4£)<7-2fe-4), 0 ^ i ^ £-2,
o o 9 9

fe ^ 1, ty^ere Z, = fli6o2-2*oifli6o2fl2+6oifl2

b). ^i,/6oifli(Z,) f (;/>+2/>+2fe+/+5,(2/>8+fe/>+;/»+4/)+/+l)^-2*-5)) 0 ^ / ^

/>-2
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c). «j«?~4(£) <å  (p*-2p+i+4,3p9Q-*), 0 ^ i ^p2-2 ifp^ 5

a'ha\(Z.) t (i+16,140), 0 ^ t ^ 7 »/p=3

25. a). fli6S,fli«602(^) e (jp+2p+i+4,(2p2+kp+jp+5p)q-2k-5), 0 ^ i ^ />-2,

ft ^ 1, wftere ^ = «i6o2-«2&oi

b). floa{«6o»(^) c (j/H-2£+i+4,(2/>2+.#>+5/>)?-5), 0 £ i 4 p, j & p-5 mod p

ifP^5

ai>a{ubO2(?p) 6 (3;+«+lO,12i+127), 0 ^ i £ 3, / ^ 1 mod 3 «/i>=3

c). tfi./fcoifllidosCEP) e (;/>+2/>+2/?+/+5, 2(/»2+*/>+;/>+5/»+/+1)^-2^-6), 0 ^ /

26. a). «{6oifli«flS(^) e (jp+3p+2k+i+2,(2p*+kp+jp+5p)q-2k-l), 0 ^ i ^ />-2,

ft^1
b). ^a?~5M«2(E]3) e (/>«-2^+t+2,3^-3), 0 ^ t ^ />2-2 «/p^ 5

«Sfli«as(^l) f (t+14,141), 0 ^ t ^ 7 f//>=3

c). ^i,/&oifli««2(^) e (jp+3p+2k+l+3,(2p2+kp+jp-\-5p+l+l)q-2k-2), 0 ^ / ^

/>-2

27. a). fl^SifliwW) 6 (jp+2p+2k+i+2,(2p2+kp+jp+5p)q-2k-4), 0 ^ i ^ p-2,

b). aha\u>(&) ( (jp+2p+i+2,(2p2+jp+5p)q-4), 0 ^ i ^ p, j^ p-5 modp if

P^5

aha[w(&) à¬ (3;+t+8t 12;+128), 0^ i^ 3,;^ 1 worf3 */^=3

c). gi,tboia{w(f$) e (i/»+2/>+2ft+/+3,(2/>2+^+;>+5/>+/+l)9-2ft-5), 0 ^ / ^

P-2

28. a), abaiblz c (i+7,104), 2^ » ^7 »"/^=3

b). aoA,ftO2fl2 « 0'+6,105), 1 ^ i ^ 6 »//>=3

26. a), fl^ii à¬ (t+6,3/>2?-6), 0 ^ f ^ />2-3/>-2

flo&oi^ii e (2fc+i'+6,(3/>2+fc/0?-2£-6), 0 ^ t ^ /»-3, ft ^ 1 *//> ^ 5

b). gutboiblt 6 (2k+l+7,$P2+kp+l+l)q-2k-7), 0 ^ I ^ p-4

30. a). ahb\ih2 e (i+5,3/>2?-5), 0 ^ i ^ p2-3p-3

b). ahbkoj\xh2 6 (t+2ft+5)C3^2+ft/>)?-2ft-5), 0 ^ » ^ /»-4, ft ^ 1

c). gittb\xhi e (/+6,(3/>2+/+l)?-6), 0 ^ / ^ p-5

31. a). aUzbuboz f O"+5,(2£2+2/0<7-5), 0 ^ i ^ £-1

aiboibuk2bO2 e (2ft+i+5,(2^2+ft/>+2/»)(7-2ft-5), 0 ^ i ^ #-4, ft ^ 1

b). £i,/*2&n&02 e (/+6,(2/>2+2/>+/+l)<?-6), 0 ^ / ^ /»-4

32. a), a'obud e («+4,(3/>a+/>)?-4), 0 ^ i £ p-\

ahboibnd e.(2ft+t+4>(3>2+ft/>+/))(7-2ft-4), 0 ^ i ^ />-4, ft ^ 1
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b). bkOig3,ib2n à¬ (2k+l+7,(3p2+kp+2p+l+3)q-2k-7), 0 ^ / ^ p-A

33. a). ahbUblxdz c (2k+i+p+A,(3p2+kp+p)q-2k-4), 0^ i^ p-3,k^ 1 ifp^5

b). gx,tb%xb\xa2 à¬ (2fc+/>+/+5,(3/>2+*/>+/>+/+l)?-2fe-5), 0 ^ / ^ /»-4

34. a). aj&oi&u^flz f (/>+2fc+i+3,(3/>2+£/>+/0?-2<!-2), 0 ^ i ^ £-4, fc ^ 1

b). guibiih2a2 e (/>+/+4,(3/>2+/>+/+l)$-2fe-3), 0 ^ / ^ />-4

35. a). alh^%a% e (/)+«+3,(3^+2/>)?-3), 0 ^ « ^ />-l t'/_/»^ 5

ahbQxh2b^a2 e (^+*+5,(3/»2+3/»)«r-5), 0 ^ i ^ />-2 i/ /> ^ 5

ao(aoh2bo2a2+h2a2x) 6 (t+7,129), 0 ^ i ^ 1 ifp=3

b). ao/»26o2(l?) « (£+8,139), 0 ^ f ^ 3 ifp=3

b0lh2b02(^) f (10,149), if p=3

c). gi,th2boibO2a2 e (/>+2fe+/+4,(3/><J+2/»fft/>+/+l)g-2fe-4), 0 ^ / ^ />-2,

^^1»/*>5

d). boiazCboxX-gx^hzboz) e (2k+8,10k+136), i/ />=3

e). A,,6oi«2(boix-gi,ih2b02) t (2k+9,10/?+139), »/ />=3

36. a). a^2 f (/,+/+i>(3^+2/))g-2), 0 £ i <£ pifP^ 5

aobOix2 e (/>+i+3,(3/)2+3/>)?-4), 0 ^ i ^ />-2 t/p ;> 5

ao(6iifl2C-fl0G6o2+flo&oiX£) c (i+7, 140), 0 ^ i ^ 2 if />=3

a'obOi(Gbo2-boiX2) e («+8,l50), 0 ^ i ^ 1 *//>=3

b). guibkQ*x2 e (/>+2fe+/+2,(3/)'!+^+2/»+/+l)9-2fe-3), 0 ^ / ^ />-2, k £ 1

«/#^5

gutboi(Gbo2-bOxX^ e (2*+/+7,10fe+4/+143), 0 ^ / ^ 1 »//>=3

37. a). a^6oi6nfli f (2/>+2fe+/+2,(3^2+fe/>+2/>)^-2*-2), 0 ^ t ^ £-3, ^5 ^ 1

b). 5-,,/6oi6ii4 à¬ (2/>^2fe+/+3,(3£2+fc£+2/>+/+l)<7-2fe-3), 0 ^ / ^ />-3

38. a). aUoih2a2 c (2/>+t+3,(3/>2+3/>)^-3), 0 ^ i £ p-2 ifp^ 5

b). git{boih2a2 à¬ (2p+2k+l+2,(3p2+kp+2p+l+l)q-2k-2), 0 ^ / ^ />-2, fe ^ :

«/P>5

39. a). ao(6Oi^o2+c6n6o2) f O'+6,(3/>9-+3/>)<7-6), 0 ^ i £ p-l ifP^ 5

b). ahhxdbQ2 e (i+5,(3/>2+3£)<7-5), 0 ^ » ^ p-2

40. a). a^(c611fl2+l/2aoG;6o2) c (/>+*'+4,(3/>2+3/>)g-4), 0 ^ t ^ p-l ifP ^ 5

b). alhix* à¬ (/>+i+2,(3/>2+3/))^-3), 0 ^ » ^ /»-l «/P^ 5

41. a). b\xkuta22 e (2p+2k+l+2,(2p*+kp+lp+4p+l+2)q-2k-2), 0 ^ / ^ /»-3

b). hoboiki,ta% f (2/>+2fe+/+3,(2/>2+/j/)+//)+4/)+/+2)9-2/?-3), 0 ^ / ^ />-3

c). boikutbo2a2 i (/)+2fe+/+4,(2/>2+^+//»+4/)+/+l)9-2fe-4), 0 ^ / ^ />-4

d). hQboikutbO2a2 f (/)+2fe+/+.5,(2/>2+^+//>+4/>+/+2)^-2A!-5), 0 ^ / ^ />-3
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  42. a). bkOlkulblia2 e (p+2k+l.+4,(2p*+.kp+lp+3p+l+l)q-2k-4), 0 £ I n£ p-S

    b), hQboikutbiia2 e (p+2k+l+5,(2p'l+kp+lp+3p+l+2)q-2k-5), 1 £ I £ p^3

  43. a). bk
Qxhzgz,i e (2k+l+4,(2p'i+kp+2p+l+3)q-2k-4), 0^/^p-4,1=0ifk^1.
   b). aiG-2ao~W e (2/>-t-l,(2/>'+3/>)<7-2),

    c). hoOiG e (2/>+2,(2/>'!+3/)+l)<7-3),

    d). botk^^x e (p+2k+2,(2p'i+kp+3p)q-2k-4)

    e). Moifei.o* e C/»+2ife+3,(2^+*^+3^+l)^-2fe-5)

  44. a). boikt,ibiibO2 e (2^+/+6,(2/>2+A!/>+//»-l-3/)+/+l)^-2fe-6), 0 ^ / ^ £-4

    b). Moifci./hiftos f (2fe+/+7,(2/>2+fe/)+//>+3/)+/+2)^-2/5-7), 1 ^ / ^ ^-3

   c). 6fi*2,/ f (/+7,(3/>-+3/>+//>+/+l)<7-7), 0 ^ / ^ /»-4

    d). boiKtai e (p+2k+l+3,(2p2+kp+lp+4p+l+l)q-2k-3), 0 ^ / ^ />-4

    e). 601^2,tbO2 e (2fe+/+5,(2^+fe/»+//>+4/>+/+l)9-2fe-5), 0 ^ / ^ />-5

    f). Moi*i,/6o2 e (2fe+/+7,(2/>-+fe/>+//>+4/)+/+2)^-2fe-7), 0 ^ / ^ />-4

   g). btthigs^boz e (2*+6,(2/>2+fe/>+4/)+3)^-2fe-6), if p > 5

    b). &oi/Ji£3,ofl2 c (/>H-2/e-f4,(2/>2+^/>+4/>4-3)/>-4), if p ^ 5

  45. a). 6oi^i(l,2,l) c C2fe+/+4,(2/>2+^+//)+4/)+/+2)?-2A?-4), 0 ^ / ^ £-4

    b). A0601Ai(l,2,l) e (2A:+/+5,(2/>2+/tf-t-//>+4/>-W+3)<7-2/5-5), 0 ^ / ^ ^-4

    c). boibajt e (2k+l+6,(2p2+kp+lp+3p+l+3)q-2k-6), 1 ^ / ^ />-4

    d). boijtboz c (2/?+/+6,(2/>2H-fc/>+//>+4/)+/+3)<7-2fe-6)f 1 ^ / ^ />-4

    e). boijia2 6 (/)+2fe+/+4,(2/»2+^+//>+4/»+/+3)?-2fe-4), 1 ^ / ^ £-4

  46. a). ftSifc,,* c (p+2k+2,(3p"+kp+p-\)q-2k-4)

    b). hoboibnx e (/>+2fe+3,(3^2+/j/>+/»)<7-2/f-6)

  47. a). 601^2,^11 e (2fe+/+8,(3/>2+^+/>+/+2)?-2fe-8), 0 ^ I £ p-4

   b). &oi(£i,/>-4&f,&o2-&oifc2,i>-A?) c (P+2k+3,(3pz+kp+2p-3)q-2k-7), ifp^5

   c). 6*i6m»/ c (2fc+/+5,(3/>2+*/>+/>+/+2)<7-2*-5), O-£ I £ p-4

  48. a), boixa* e (2/»+2/5,(3/»2+^+2/>-l)^-2A!-2), if P ^ 5

    b). Ao6oiJca2 f (2/>+2fe+l,(3/>2+fe/)H-2/>)(7-2*-3), if P ~£ 5

    c). a0&oi*&oa à¬ (/>+2^+3,(3/>2+fe/>+2^)g-2fe-5) if p ^ 5

     bkoi(h0x+a0h.,b02)b02 f (2fe+6,10*+127), fe ^ 1 if p=-3

    d). 601*1,/611 à¬ (2*+/+8,(3£2+*/>+//>+2/>+/+l)?-2*-8), 0 ^ / ^ 1 «//> ^ 5

  49. a). gx,th2b202 e (/+6,(3/)2+2/>+/+l)^-6), 0 ^ / ^ /)-2 ifp^ 5

   b). 601^2,/&!i6o» f (2*+/+8,(3/?2+*/)+2/»+/+2)^-2*-8), 1 ^ / ^ tf-3

    c). 5"i,/»-86oi6ii6o2 e (/)+2*+4,(3/>2+*/>+3/»-2)?-2*-5), if p ^ 5

    d). 6oiAix6os c (/>+2*+3,(3/>2+/i!/)+3/)-l)^ -2fe-5)
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e). boihtxa* e (2p+2k+l,(3p*+kp+3p-l)q-2k-3)

f)•E boiVfb02 à¬ (2k+l+5,(3p*+kp+2p+l+2)q-2k-5), 0 ^ / ^ p-3 ifp ^ 5

g). hoboivp-9bo2 à¬ (p+2k+3,(3p2+kp+3p)q-2k-6), if p ^ 5

h). gup-aboibnbO2a2 e (2p+2*+2,(3p2+kp+3p-2)q-2k-5)

i). 6oi^2)/6ii«2 à¬ (£+2*+/+6,(3/>2+£/>+2/>+/+2)<7-2*-4), 0 ^ / ^ #-3

50. a). &oi&ii/i2£3,o f (2/j+6,(3^2+fe/>+2/>+3)^-2fe-6), if p ^ 5

bnh2gz,t e (/+6,(3/)2+2/)+/+3)g-5), 1 ^ / ^ /)-4

b). 6?i^2,/6iia| e (2/)+2fe+/+4,(3/>2+A!/>+3i)+/+2)^-2fe-4), 0 ^ / ^ p-3, k ^ l

c). gltiaiXi à¬ (2p+l+2,(3p2+3p+l+l)q-3), 0 ^ 1 ^ p-2 ifP i> 5

d). kltOb2iibO2 à¬ (&,(3p*+3p+l)q-8), ifp ^ 5

e). 6*i*i,oftfifl> c (/>+2/f+6,(3/>2+^+3/>+l)^-2A:-6)

f). gutGbo* à¬ (P+l+*,(3p2+3p+l+l)q-5), 0 ^ / ^ *-2 ifP^ 5

g). ^2,/.-3*n6o2 e C/)+5,(3^2+4/>-1)^-8), f/ /> ^ 5

h). *2,o6ii f (7,(3/»2H-3/j+1)^-7)j ifp ^ 5

i). boig*,tX2 e (p+2k+l+3,(3p2+kp+3p+l+2)q-2k-4), 0 ^ / ^ £-3

j). ^0^2,0^2 e (7,151), i//»=3

k). gs,tbita* e (/>+/+5,(3/>2+3£-f/+3)<?-5), 0 ^ / ^ /»-4

51. a). 601^ e (2fe+3,(3/>2+fe/)+2/>+l)9-2fe-3), if p ^ 5

b). /io^oi^ f (2fc+4,(3£2+££+2£+2)tf-2fc-4), if p ^ 5

c). A,y f (4,(3£2+3^+1)9-4), ifp ^ 5

d). h2gs,ibo2 e 0+6,(3p2+3p+l+3)q-6), 0 ^ / ^ #-4 ifp^ 5

e). ^2,0^ c (5,(3/>2+3/>+3)?-5), ifp > 5

t)•E g2,nbiibO2a2 à¬ (p+t+6,(3p2+3p+l+2)q-6), 1 ^ / ^ />-3 ifP > 5

From now on, we assume p-3.

52. a). a5&2i c 0'+2,106),0^ »^ 13

ai>boib2i à¬ (t+4,H6), 0 ^ / ^ 1

6oi*21 f (6,126)

b). #i,/6*i&2i e (2*+/+3,10*+4/+109), 0 ^ / ^ 1, * ^ 1

53. a). a^3 e (/+1,107),0^*^26

ahboxhs e (2*+i+1,10*+107),0^ **^ 1, 1 ^ * ^ 2

atobo1a1k3 c (2*+»+4,10*+119),0^ « ^ 1, 1 ^ *^ 3

flo6oiflf/i3 c (2*+1+7,10*+131), 0 ^ t ^ 1, 1 ^ * ^2

b). gi,tbota{h9 à¬ (2*+3;+/+2,10*+12i+4/+110), 0 ^ / ^ 1, * ^ 2,;^ 2

54. a), a&hibti à¬ (i+3,117),0^ *^2

b). £2,0621 à¬ (4,124)
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C). hog2,ob2t à¬ (5,127)

55. a), ahhihs f (i+2,118),0^i^2

boihxhz e (2fc+2,10^+118), 1 ^ /fe ^ 2

b). boig2,ohs e (2fc+3, 10^+125), 0 ^& ^ 2

c). A0«i62i à¬ (6,121)

56. a). a^MA3 c (i+4,130),0^ i£3

flo6oifl-i«/i3 c (3;+2fc+t+4, 10^+12;+130), 0 ^ » ^ 1, * ^ 1

flf«/i3 e (10,154)

b). £i,*&oi0im/J3 6 (3/+2fe+/+5, 4/+10fe+12/+133), 0 ^ / ^ 1

57. a). &oifci,oA3 f (2/5+3,10^+133)

b). h0boikuoh3 e (2^+4,10^+136)

c). &oi*i,o&n* e (2fe+7,10fe+138)

d). bo1^2,061iJC e (2fe+7,10fe+130)

58. a). fl«56JU f (f+6,138), 2 ^ i^7

b). «o&n&2i e (i+4,140),0^ i^ 1

c). 0<j&,i/i3 6 0"+3,141),0^ i^4

boibnha e (5,151)

d)" AoftnAa c (4,145)

59. a). 6oi^2,ofl2^ 6 (2^+8,10^+144)

b). biibux t (2fe+7,10ife+146)

e). a^^0260'+7,149),1^i^2

d). 6f,rfe (6,150)

e). i c (5,151)

60. a). fc,,0a2* 6 (8,152)

b). hokifOa2x à¬ (9,155)

c). a1(Gbo2-bOixi) c (9,152)

d). hoa1(Gbo2-boiXS) e (10,155)

e). £i,o&n«i f (10,156)

f). fli«x2 e (t+7,153),0^ 1 ^ 1

g). hnUXi à¬ (8,156)

h). fei,o*2 f (6,156)

1). h0ki,ob02X à¬ (8,153)

j). hohibozw c (7,154)

k). gi,ih2bQiW ( (8,158)

Remark. In [3D , J.P.May calculated the EM term E°H*(A) in the range t-s

^ (2/>2+/>+2)<7-4. We point out the following differences between Theorem 4.4 and
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Theorem II.6.10 [33 :

1. 6 listed in Theorem II.6.10 does not appear in Theorem 4.4.

2. 7.a), ll.a), 12.a), 13.a), 14.b), 14.c), 15.b) and 15.c) listed in Theorem II.6.10 are

replaced in Theorem 4.4 by

7.a'). k{bi(bhk, 0^/^p-3

ll.a'). gi(bi)k, 04/^p-A

12.a'). aha{w,0,^t^p,j^p-3modpifp>3 .

ahm,Q^i^3,m=aitv-aoOzbi ifp=3

ala{w(bi)k, 0£i£p-2,1^k

13.a'). *{ftS(6i)*, 0 ^ / ^ j)-4

14.b"). /«o(6i)2(6i)*, P > 3

14.C). ^l(6l)2(6i)A, 1 414 p-i

15.b'). AoAsfti, /> > 3

15.c'). ^l/ta^i, I ^ I £ p-4, respectively.

3. The following elements do not appear in Theorem II.6.10.

21. aUb\)ka\uaz,0^»^/»-2,*^1.
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