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Abstract

The classical Adams spectral sequence is the most fundamental tool for studying the
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stable homotopy groups of spheres 7,5. By using the relevant theories of the May spec-
tral sequence, we study the F>-term of the Adams spectral sequence, and specifically
give the non-triviality of 8, 4hoh, € Eactf?’thrs(Zp, Z,) in the Adams spectral sequence,
where p > 11,n > 1,0<s<p—-5t=p"+ (s+4)p* + (s +3)p*> + (s +2)p+ (s +2),g =2(p—1).
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1. 5]

fEfEE AR H, FIH Adams 15751 (ASS) & BRI H A 2 8] R A2 0E [FAG B R R L
LR MAMBAEMMTIEZ—. 4 A I p I Sreenrod 0%, S RIRTERE p LRI
Bk, (& q=2(p—1). JF.Adams 7E3CHR [1] HIE THEREFH { B3, d, }, %G T3]
W Byt = Ext’"(Z,,Z,) = m_.S. IXH Adams W75 B3 -TUE K LR, A Adams %
gy dst s ESt — EStrUrl(e > 2) PR, 6 T AN A URESE R Adams 35 7 AHESE LT R
z; € By XK E RSB — M ERTT f € w5,

HSCHR [2] AT, M p > 11,0 < s < p—4,t(s) = q[(s+4)p* +(s+3)p*+ (s +2)p+(s+1)]+s B, 7
ERNAETEILR 0 # 68 = 0upa € Bty (2, 2,). #—%, W30k [3] 750 Batly" (2, Z,)
() Z, 2 ag € Bxty'(Z,, Z,),hi € Exty?"(Z,, Z,), (i > 0) K.

hy JCERE 0 JUHE AR E FAGF G ) B LRI by, TG R EME A Adams 17 51—
Ext A£G, MMUNMRT a RESIRAMTEARYT, MHS5T B k. 7RG, I Hk
SE TARYE Adams WMER. 1T 6 SCRIRIENEM IS T RICER, W IMIEm4ERE 2, Al
AR L TR IR A TR, ZE R, R RER IR E A I E AR, T,
AL IRRIICEK O5rahohy, MV FLIE, 1831 F B g B0 -

FE1. $p>11,n>20<s<p-5t=p"+(s+4)p*+ (s +3)p*+ (s +2)p+(5+2),g = 2(p—1)
i, RARTE 0# dypahoh, € Baty "(Z,,2,).

N4 May W5 SIIASREIR, e e iZ e .
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2. T4

WRAHTE (4] —PrRdE, BRERE R BEOBT AR 5 P ab oy . St — A
W Bty (Z,, 2,), b p 9EA, A RHE p 9 Sreenrod RHL 55 AT B LR, EIHE
Bty (Zy, Z,) HUBETE R AAE Adams W FFIH BTPE B BURA R MBLEER 2 17 F WL

T LRS-y, Bl Eat)y™(Z,, Z,) wRIT7EHZ May 5751 (MSS). fE1XH
AT EEA - eILm Rl A AT BARS WA [5]

WHE [5], 15 May W55 { Bt~ d, }, BRWSKT Ext}'(Z,, Z,), HH E-50K
E7T"" = E(hm,i |m>0,i>0)Q P(by,; | m>0,i>0)® P(an, | m>0),

Hrp E Z24MUEL P R ZUEEL I xR AR ooh

1,2(p™—1)p*,2m—1 2,2(p™—1 2m—1 1,2p™—1,2m+1
hmZEE (p™—1)p*,2m— meGE (p™—=1)p" Tt p(2m— )’ am € BV P m 7

o i brmis @ SY VR [€02], 5020 CF Jplelr” | €27PP) Rl [1,,) FREERIIRAE (A, = E(ro, 71,72+ )®
P(fb f27€37 e ))
HF May W4 d, : E3tM — EstrtM—r 3% g e EStM gy e psht M 4

de(v-y) =d.(2) -y + (=1)°z - d.(y).

I HAFAE —Fh 73 IR e L
2oy = (=) g

— May W% dy

i) = Z Pkt j P s

0<k<i
= Z hi—k ka,
0<k<i
di(bi;) =0
.
SHF4EMR © e EPYM A1 5% X dim(z) = s,deg(x) = t,M(z) = M, XF Ei& EF** )
AR, JATA:

dim(h; ;) = dim(a;) = 1,dim(b; ;) = 2,
M(hi ;) = 2 — 1, M(a;) = 2 + 1, M(b; ;) = (2i — 1)p,
deg(hi,;) = 2(pi — D =@+ +p Yy,
deg(bi;) = ( 1)t = (P 4 4 pitg,
deg(a;)) =2p' —1=(1+ - +p Hg+1,

deg(ao)
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3. EEFEIEAVIERA

SR L. Zp>11,n>20<s<p-5,t=p"+(s+4)p*+(s+3)p*+ (s+2)p+(5s+2),g = 2(p—1),
W May #% 57189 Ej-R BT 694 4 T

(1) 3 n=28F, XA LERT;
(2) & n=3 B, KA LERL;
(3) & n=4 B, A 12 /NEMRT:

g1 = asafflh4,0h3,1h2,2h1,3h1,07
g3 = agha1hyohaohi zh o,
g5 = aghaohs ohash 2hy 3,
g7 = ajhaohs2hs1hi3h o,

9o = ajhaohs1haoho shi o,

4) T n>5Hs=p—5H, A
2np — 2n +p — 18).

g2 = ai ‘arhsphaohshashy s
9a = aghyohs 2hz 2haohy 3
g6 = azhsohs 1ha2hy shio (M1 =95+ 19)

gs = aih4,0h3,2h2,2h2,0h1,3

g10 = a3haohs ohaohs shy 3

g11 = ajhsohaohy sban } (My=9s+3p+17)

g12 = azhs ohaohz 2012 } (M3 =9s +p+19)

I ANEBRTT g13 = a2 hyohp—22hn_33hn_a4hso (Mg =

‘MEHH Hﬂiﬁ%ﬂ( [6] ﬁé@ﬁ"]ﬁ?ﬁ; %EEEEEE?D g =1 TpY1 " "Ym S F{h+b7tq+87*a :/H\:EP Ti = A4, Yi =
i jm- B tq+s = q[p"+(s+4)p*+(s+3)p*+(s+2)p+(s+2)]+s Fb =5, Tlh g =21 - 291 - - - Y,

HATREH:

Ti0+ -+ Tso+t Y10+
Ti1+ -+ X1ty +
Tio+ -+ Ts2t Y12+
Ti3+- - +Ts3+y13+ -

Tiga+ -+ Tsat+Yrat

+ym,0: s+ 2 +k1p2607

(s+2)
A Ym1 = (5+2) + kap — k1 = ¢4,
+ Ymo = (s+3) + ksp — ka2 = co,
)

4 Ymsz = (s +4) + kap — ks = cs,

+ Yma =0+ ksp — kg = cy,

T1,n—1 +--+ Tsn—1 + Y1,n—1 +--+ Ymn—1 = 0+ knp - kn—l = Cn—1,

xl,n+"'+$s,n+yl,n+"'+ym,n:1n_kn:Cn)
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IR E 5 R 2 X R
A B
1,0 Zs0 | Y1,0
T1,1 Ts1 | Y11
xl,n xs,n yl,n

Ym0 Co
Ym,1 €1
Ym,n Cn

LR B R A f A B B 051, R R T DLAAR O an T T8 2R R

A B
I
I
I
) /—/ZA . o
Her A Hoadm—5 (1,---,1,0,---,0)7 & a;, B #H5

(j0s,i1s,0,---,0) FIN h; .

ISR [6] 7 iER R BT A ROTE,

\E{jﬁqgﬁu (07 Tt 705 ]-)

' )1705"' ’O)T

i ST B HRAERAE hij — by BT RRERAE

ij = hickjarhng, ai = ai_jh; ;. 20 AV MR Ja el 75 21 EPY [ETE A G,

BE1 n=2

BEES tq+ s = q[(s + D)p* 4+ (s + D)p* + (s + 2)p + (s + 2)] + s, HIFFRHLN

(s+2)+ kip = ¢
(S ) + k2p kl =C
(s+4)+ksp—ka =co
(8 4) kg = C3
W A2 BT BT R, K = (K, ko, ks) R EER K = (0,0,0), MAHXRIE S = (s +2,5 + 2,5 +
4,5 +4), H m =4 <5, RILE 2R
1 11 1 0 0 s+2
1 1{1 1 0 0 542
1 171 1 1 1 s+4
1 171 1 1 1 s+4
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BIRETTR ajh]h3, € FS+4’*’* M CBUR R AT AL, %03 5 B AT — IR R B B AR,
EZICR I RREAT — R, BT — IR B AR B b7, REWEARTEIL T, ERou A
1E.

B2 n=3

B tg+5s=q[(s+5)p* + (s +3)p* + (s +2)p + (s +2)] + s, HHFEHAIM N
(s+2)+ kip = ¢y

(s+2)+kap—ki =0

(5+3)+k3p—k2 = Cy

(S+5)—k3 = C3

HH A TR BT 51, K = (Ky, Koy k) HEER K = (0,0,0), WAHXRF) S = (s + 2,5+ 2,5 +
3,5 +5), H m =5, KGRI

1 .- 1]/1 1 0 0 0 542
1 -~ 1]/1 1 0 0 0 5+2
1 ---1]/1 1 1 00 s+3
1 .- 1)1 1111 $+5

EPETCHE ajh? ghaphd s € Fy . UKBUE IR AT, e REH o, TRE
0 = ajh ghopohi 5 € E7FO1TS"
1BF 3 n=4
I tg+ s =qp* + (s + 4> + (s +3)p> + (s +2)p+ (s + 2)] + s, HITFEHIN

$+2)+ kip = ¢y

S+2)+k2p—k1 =C

(
(
(s4+3)+ksp—Fks =co
(s4+4)+kap—ks =c3
(

S+5)—ky =y

H AR R TE BT 50, K = (Ko, g, ke, k) = (0,0,0,0), TABRTRIF S = (s 42,5+ 2,5+ 3,5+
4,1), H m =4 < 5, B}, fFEEEFERIRT 5 177 B

DOI: 10.12677/pm.2026.165128 35 bR


https://doi.org/10.12677/pm.2026.165128

1 11110 0 542
1 11110 0 542
1 1/1 110 s+3
1 - 1]1 111 s+4
1 -~ 0]0 0 0 0 1---(1)
0 - 0/1 000 1(2)
0 - 0/0 0 1 0 - (3)
0 - 0/0 0 0 1 -(4)
55 ATHERE (1), AT EIRERE
1 1/1 10 0 542
1 11110 0 542
1 111110 543
1 11111 s+4
1 00 0 00 1

Ey%féﬁ%% a5ai*1hi0h2,2h1,3 (S Ff+47*7*.
FKAohth, 55 5 4T nEEE (2), (3), (4), AT LA EICER
{aih5,0h4,oh2,2h173, a3hi ohs2ha 3, aihiohzzhz,?,} S
St IR PIAN TC R BT — RO R — IR B B, 133 By (AR R A UG

s—1 s—1 s
a5ay h4,0h3,1h2,2h1,3h1,0, Qy a1h5,0h4,0h3,1h2,2h1,3, a4h4,1h4,0h2,2h1,3h1,0
s s s S+5,%,%
a4h4,0h3,2h2,2h2,0h1,37 a4h4,0h3,oh2,3h2,2h1,3, G4h5,0h3,1h2,2h1,3h1,07 € E1

S
(14h4,0h3,2h2,2h2,oh1,37

B4 n>5

I tg+s=qlp" + (s +4)p* + (s + 3)p*> + (s + 2)p + (s + 2)] + s, HITTRAMNN

(s4+2)+ kip =y
(s 4+2) + kop — Ky =c
(s 4 3) + ksp — ko =y
(s+4)+ kap — k3 =c3
0+ ksp — ky =y
04+ k,p—Fkn_1 =cCp_1
1-k, =c,
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BER, 550 K = (K1, ko, - o k) AR ATHE

K, =(0,0,---,0)
K; =(0,0,--- 0,10 1 ... ,1)

Horp 10 RoR P81 K, 158 1 508 1.
XA K, WU EAEXT RS S = (co,c1,- -+ ea) N

Si=(s+2,s+2,5+3,5+4,0,---,0,1)
Si=(s+2,5+2,54+3,5+4,0---,0,p,p—1,---,p—1,0)

1B/ 4.1 K=K, =(0,0,---,0)
BER, MRS S = 1 = (s + 2,5+ 2,5+ 3,5 +4,0,---,0,1),7m = 5. FEMFEIHFF

1 1111 0 0 O s+2

1 1111 0 0 O s+2

1 1111 1 0 O s+3

1 1111 1 1 0 s+4

0 0j0 0 0 0O 1

0 0(0 0 0 0O 0
0

BIREITLR ajhi ohaohi shyn € FPoss kBRI TR, TR B R, TRE

— 45h2 s+5,tq+s,%
0 = ajhyoh22hishi . € EY .

1B/ 4.2 K=K, =(0,0,---,0,10 1,.-- [ 1)(6 <i<n)

LU, AN FES] S =S, = (s +2,54+2,5+3,5+4,0---,0,pD,p—1,--- ,p—1,0),7m =
p+ 3> 5. WRIFATTH A AR TTH 2 7 iER, EE T AR FAE.

& 4.3 K = K5 =(0,0,0,0,1,1,---,1)

BER, AT RIS S = S5 = (s4+ 2,5 +2,5 +3,s+4,p,p—1,---,p— 1,0). A58
0<s<p—4, B 0<s<p—5 FEHAMNEEO<s<p—5Hfs=p—5.

5% 4.3.1 K =K;=(0,0,0,0,1,1,---,1) Ho<s<p—4

BEES FEXS T H] S = S5 = (s +2,5+2,5+ 3,5 +4,p,p—1,--- ,p—1,0). WL THEAHER
3

m=mog+my+-+m,=p—5>5
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ARAE BT T R0 A SOoeifi e 7B, T N A BUCAMEAE.
15 4.3.2 K = K;=(0,0,0,0,1,1,---,1) Hs=p—5

i)
S=8=(s4+2,s4+2,s+3,s+4,s+5,s+4,---,5+4,0)

FIRERTTHEAS H o= 5, - HAS 2 N AR

1 1 1/1 1000 5+ 2
1 1 1/1 1000 5+ 2

1 1 1[1 1100 s+3

1 1 1/1 1110 s+ 4

1 1 1/1 1111 p=s+5
1 1 1/1 1110 p-1=s+4---(1)
1 1 1/1 110 1 - (2)
1 1 1/1 10 11 - (3)
1 1 1/1 01 1 1 - (4)
1 1 0/1 1111 .- (5)

% 6 1Tk (1) ~ (5), FTLAG 2

p—5172 p—5172 p—572

ay " hy ohn—22hn_33h1 4, a "hy ghn—22ha 3hn_a4, @} hy ohaohn 33044, FratBos
€ Frton

-5 -6 2

afL hn,oh5,ohn—2,2hn—s,shn—4,4, aﬁ a5hn,0hn72,2hn73,3hn74,4

MRBURE A 50, IR TTR LT R, TR NEA BT faEE A o
{a£75hn,0h570hn—2,2hn—3,3hn—4,4 } € Ef+57tq+s7M4

Hrp M, = 2np —2n +p — 18.
gi b, BIEARIE. O

BIE 2. ¥ p>11,n>20<s<p—05, T& dyrahohy, € Ext®T (7, 7)) T VA May % 5 %)
:P éﬁi% aih470h371h2,2h1,3h170h17n S Ef+6’tq+s’98+18 ﬁﬁ%ﬁ:, ;d:‘ :P t= p" + (8 + 4)p3 + (3 + 3)]?2 +
(s+2)p+(s+2),q=2(p—1),¢=2(p—1).

PR, KRB, hyo, by, £ May 8752 K AERRET, FEHIAEE LSRR ho, hy,. T [1]
AL, VUSRI O,a FTH May B2 500 ajhaohsahoohy s € ESTATH Bideos, Ho
t'=(s+4)p’+ (s +3)p* + (s +2)p+ (s +1).

Rl Tz Ss+4h0hn € E$tf4+7’tQ+s(Zp, Z,) W H May B FHH 8 ajhyohs 1haohy 3h ohin
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c Eis+6,tq+s,95+18 Fﬁ%%% O

T4 ERE 1 AIIERT.
FE1. Ep>11,n>20<s<p-5t=p"+(s+4)p*+ (s +3)p*+ (s +2)p+(5+2),qg = 2(p—1)
i, RARTE 0# dypahoh, € Eaty "(Z,,2,).

JER. 51 1 B0 6,pahoh, FTUAHE May 550 I ashyohs 1hooht shi o g
c Ef+6,tq+s,9.s+18 Fﬁ,%i

FERR, BATFEIEATIITER ajhaohsho2hi shiohy,, A May 5>
dr . Eﬁ+5,tq+s,93+18—r — Eﬁ+6’tq+s’93+18(7' Z 1) T—i:ll:lj :‘[Z%ﬁ:uﬂi%’ ﬁfl‘]%%ﬂ‘ﬁ E;+5,tq+s,M EP%B
BE M > 9s + 18 HIZEMRTT. MRIESIFE 1,5 BAERTT g:(1 < i < 15) B2 M > 9s+18. F
AT & By [ FTA LSO #— May 445

EIBERTT g, o M(g1) = 9s + 19, H May 7 2045 2] T i s e
di(g1) = di(asa " haohs 1heshi shi o)
=d, (a5)ai_1h4,0h3,1h272h173h1,0 + (—1)asdy(af “thy ohs1ha2hy shy o)
= (hs.0a0 + ha1a1 + hzoas + hozaz + hy sa4)al 'hyohs1haohy 3ha o
- a5d1(aj_l)h470h371h272h1,3h170 —(=1)"tagai” dl(h4 ohs,1he 2l 3hi )
= (hs,0a0 + ha101 + haoas + hazaz + hy sas)al 'hyohs1haohi 3ha o
—as(s — 1)aff2(@ao + @al +@a2 + @ag)h4,0h371h2,2h173h1,0
— (1) tasai” dl(h4 0)hs1ho2hy 3hy o — (fl)sa5aiflh4yod1(h3,1h272h1’3h170)
= (hs0a0 + ha1a1 + hs 202 + hozas + h174a4)ai_1h4,0h3,1h2,2h173h1,0
— (~1)"asai " (hsahuo + hashao + hishso)hs 1 hashi shio
— (fl)sag,afflh&odl(hg’l)h272h1,3h170 + (fl)sa;)ai*lh&oh&ldl(h272h113h170)
= (hs,0a0 + ha1a1 + hg2a2 + ho zas3 + h174a4)ai_1h470h3,1h2,2h173h170

- (—1)8615@371}14,0(@]11,1 +@h3,1)h2,2h1,3h1,0 + (—1)Sa5aiflh4,oh3,1d1 (ha2,2)h13h1 0

+ (=1)*asai ' hyohs1hadi(hy shio)
= (hs,0a0 + hajar + hs2ao + hozas + hy saq)a “hy ohs 1haohy 3hio
+ (=1)%asai " haohs i (hyshi )by shi o

= (hs0a0 + ha1a1 + hsoag + hozaz + by gaq)as 'hyohs 1hoohy shig # 0

FAUH, FBAERTT ¢:(2 < < 10), M(g;) = 9s + 19, % — May o dy fEHAELRTT ERE
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/I

di(g2) = (—1)* a5 taghs ohaohsihaohishio + (=1)a tay(harhio + hsohag

+ hashso)haohs 1heohi s #0

di(g3) = (—1)az(hs2hi1 + hoshoq + hyahs1)haoheohy 3hi o

+ (_1)SafflChh4,1h4,0h3,1h2,2h1,3h1,0 #0

di(gs) = sai  (haoao + hs1a1)haohsohoohaohi s + (—1)aihs ohs1h 2ha o 3hi o

+ (—1)S+1aih4,0h2,3h2,2h2,0h1,3h1,2 + (—1)8+1aih4,0h3,2h1,3h1,1hl,o #0

di(gs) = sai 'arhyohs1hsohashoohi s+ (=1)* Tt aihyo(hoahio + hiohao)hasheohy 3

+ (—1)%ajhs1hsoha shoohy shio # 0

di(g6) = (—1)°ai(hs2hao + hashs o+ hiahag)hs 1he ol shig

+ saj "aghs,ohaohshaohi shio # 0

di(g7) = Saiil%h4,0h3,2h3,1h2,2h1,3h1,0 + (—1)s+1ajh410(h273h172 + hyaho2)hs 1h shio

+ (—=1)%ajhs 2hs 1ha2ho ohy shio + (—1)°ajhaohs 2ha 2hy shi1hy o # 0

di(gs) = sai "arhaphsahs 1hashaohi s + (—1)*aihs 2hs 1ha oha ohi 3hi o

+ (1) raihyoho sho 2hoohi ohy s + (1) aihaohs sho 2hy shithig # 0

d1(go) = sa3 " (h1,3a3)haohs 1ha2hoshy o+ (—1)°a3(hshso)hsiha2hs shi o
+ (*1)S+1aih4,0(h1,3h2,1)h2,2h2,3h1,0 + (—=1)%ajhaohs1(hi,shi2)hashio

+ (=1)* " ajhaohsha2(hiahiz)hio # 0

da (910) = (—1)S+1af1h470(h271h1,0 + h1,2h2,0)h2,2h2,3h1,3 + (—1)8612(h3,1h1,0)h3,0h2,2h2,3h1,3

+ sa5 ' (hsya1)haohsohoohoshy s # 0

H BRI SH, BAR A RIE g,(2 < i <10) M5 — May %, JFHAEDE

— AN AN TR 2 — May St TR I, AT R LA BT B — May By /2 &t TG R ).
XERE, Yo >2 8, EITITMED — o <g<11). FiL x> 18, A

+5,tq+s, M-
ajhaohsihoohy shy ohy, & d(ET09T55)
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s — : s, M: : s, M. : s,Ms
XUL?EEEYJD G2 € E19+5,tq+97 37913 c E19+5,tq+€7 47914 c E19+5,tq+9, 5 ﬁ:

dq (911) = Saiil(h&lal + h2,2a2)h5,0h4,0h1,3b2,1
+ (—=1)%aj(ha1hi0 + hs2hoo + hashso)haohi 3bey
+ (=1)*ajhs o(hs,1hio + haohoo)hisbay # 0

d; (912) = Sai_l(h3,1h1,0 + hl,3h3,0)h5,0h4,0h2,251,2
+ (—=1)%aj(ha,1h1,0 + hs2hoo + hoshso)haoht 3b21
+ (=1)*aihs o(hs.1hio + hishso)haobi o + (—1)%aihs ohaohi 3hy 2bi 2 # 0

di(g13) = dl(a]»rjt_5hn,Ohn72,2hn73,3hn74,4h5,0)

n—=6
= (p—5)at % (hp-1,101 + Z P -k i
k=5
n—1
+ Z h/nfk,kak)hn,Ohn72,2hn73,3hn74,4h5,0 + - # 0
k=n—4

FH, Sfr>1H2<i<4fF

5+5,tq+s,M;
CLf;h4,0h3,1h2,2h1,3h1,0h1,n ¢dr(E;+ ats )

H ERGRATF, X p>11,n>2,0<s<p—5M,a5hsohs1ha2hishiohi, € Ef+6’tq+s’gs+18
ABAET May 70 i, Bt a5haohs1ho2ht shyohtn £ MSS FUKASEM, BETTAEF MLbi S 2
Sspahohn € Ext®tT9% (7 7). EH 1 il O
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