This is a program to compute the Fs[p]-module structure on the Fs-term of the Borel Cs-
equivariant Adams spectral sequence for the Cs-equivariant sphere:

s,taw s,t,w h ~ EXt;:l’t7w71 (H*EP:?.%il) ’ w > 0;
E2 = EXtAff’* ((HCQ)* *) {Exti‘:l’t_w_l (H*Piow) e Extii—w—l (H*S_l) . w S 0.

The file AAHSS without_-1.exe uses the Curtis algorithm to compute the Lambda complex of
YP-“~! for w > 0, where

Fy, %> —w and % # —1,

HYP~ v ! = ,
0, otherwise.

After inputting a positive integer w as the weight, and a positive integer ¢t as the total degree, you
will get an output of all permanent cycles and differentials between elements from different cells in
the Lambda complex, ordered by the homological degree s.

For example, when you input w = 6 and ¢ = 12, you will get the output, a part of which is listed
as follows:

homological, degree s=3,(topological, degree 9, coweight;,3):
3.,0,0,<—-.4,.0

1,101

-303u3u<——1.3

=5.,5,3<——,-3.7

homological, degree s=4,,(topological, degree 8, coweight,,2):
_5u5|_|1u1|_|<__u_4|_|6u 1
_6u2u3u3u<__u0u2u1

The line
1,101
implies that there is an element

h2[1] € Ext’’ (H,SP-T),
which maps to the nontrivial element

hil] € Exty’ (H.SPZ2,).
The line
_6LI2I_I3L|3LI<__LIOI_I2L|1
implies that there is an element

hohs[0] € Ext%” (H,ZPZ5%),

which maps to the nontrivial element

hohs[0] € Ext%” (H,ZP-%),

but cannot be lifted to Extif (H*EP:ZO).
The line

_5U5U1U1U<__LJ_4\_’6LJ 1



implies that there is an element
hohs[—4] € Ext’’ (H,SPZ2%),
which maps to 0 in Exti{‘:’ (H*E]P’:io), and cannot be lifted to Exti{f (H*E]P’:go).

The file AAHSS_with_-1.exe computes the Lambda complex of P>, .
For example, when you input w = 6 and ¢t = 12, you will get the output, a part of which is listed
as follows:
homologicaludegreeus=3u(topologicaludegreeL,Q,ucoweightUS) :
3.,0,0,<=-4.,0
=3u3u3u<--ull3
=5,50,3u<---3.7

homological degree ;s=4,,(topological degree 8, ,coweight ,2):
_1LI1I_I1L|1LI<__LIOI_I2L|1
_5u5u1u1u<__u_4u6u1
_6u2u3u3u<__u1u1u1
The line
_1u1|_|1u1u<__u0|_|2u1
implies that there is an element
hohs[0] € Ext?” (H,P°),
which maps to 0 in Exti{f (H.P).
The line
_6LJ2\_13L_13|_I<__|_11\_11L11
implies that there is an element
h3[1] € Ext?’ (H.PY°),
which can be lifted to
hi1] € Ext’ (HLPF) .
. 2,5
and maps to 0 in Ext’;” (H.P5°).
To understand the p-multiplication map
e h ,6, h
Ext’l " ((Hey)l, ) = xS ((He,)! ).
we need to extend the range by inputting w = 7 and t = 13 to get the partial output from
AAHSS without_-1.exe:

homological, degree s=3,(topological, degree 10, coweight 3):
30,0 <—-.4.,0

-303u3u<——u1.,3

=553 <——,-3.7

homological degree s=4,,(topological degree 9, coweight,,2):
=-5050101<——-4.,6.1

-6.,20,3,3u<——1,02,,1

7030303 <——1p1t



and the partial output from AAHSS with _-1.exe:

homological degree ;s=3,(topological degree 10, coweight,3):
3.,0,0,<--.4,0

=3u3u3u<——ulud

=5.,503<——,-3.7

homological degree ;s=4,,(topological degree 9, ,coweight 2):
_1[_11|_|1u1|_|<_—uo|_|2u1
_5u5|_|1u1u<__u_4|_|6ul
_6u2|_|3u3|_|<__u1|_|1u1
_7|_,3|_|3u3
Then we can see that hohz2[0] maps to ¢o[—6] under the map
Ext’’ (H.SPZ2) — lim Ext’” (HP73) — lim Ext’;’ (H.P7}) .
k k
On the other hand, ¢y[—6] is the image of h%[1] under the map
2,5 . 3,5 ~1

Ext}” (H.PF°) — L%nExtA* (H*Pfk) .

Therefore, hoha[0] maps to h?[1] under the upper map in the square

Bxt’’ (H.SP~2)) — Ext’ (H.P5°) & Ext’ (H,S71)

Extly! ((He,)!, ) ——BExt’3° ((He,)2.,) -

h
Al

We can also see that h?[1] maps to h3[—7] under the map

Ext’’ (H.XP25) — lim Ext’y’ (HP7}) — lim Ext’” (H.P7}) .
k k

On the other hand, h3[—7] is not in the image of the map
2,5 . 3,5 -1
Ext}” (H.PY) — LﬂnEXtA* (H*Pfk) .
k
Therefore, it maps to a nontrivial element under the map

lim Ext’? (H.P7;) — lim Bxt3? (H.P%) & BExti (H.S71),
k k
which has to be h3[—1]. Therefore, h?[1] maps to h$[—1] under the upper map in the square
Ext’” (H.XPZ%)) — Ext’’ (H.Pg°) @ Ext’’ (H.S71)

N 0 h
B (01e) e Bl (e, ))



