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Correction to the article
Hopf ring structure on the mod p cohomology of symmetric groups

LORENZO GUERRA

We correct Propositions 5.4, 5.5 and 5.6 of the author’s previous article (Algebr. Geom. Topol. 17 (2017)
957-982).

20J06

In our previous paper [1], the formulas describing the action of the mod p Steenrod algebra on Hopf ring
generators are incorrect. This is not caused by a flaw in the general argument, but by our misstatement of
Hung and Minh’s theorem on mod p modular invariants. In this note, we refer to our original article for
notation and conventions.

We begin by providing the accurate statement of Hung and Minh’s theorem. Although these two authors
decided to compute coefficients explicitly, we believe that, for our purpose, their result is best restated
using the total Steenrod class P* =} -, P".

Hung and Minh’s theorem [2, Theorem 4.1, page 42] In[Z,[y1,..., yn] ® A(x1, ..., x,)]S @),
the algebra of modular invariants for Gl,(Zp), forall 0 <s <nand 0 <s; <--- <5 <n,

g})*(ds,n—s) = (dO,n +"‘+ds,n—s)(d0,n+"'+dn—l,1 + 1)p_1 _(do,n+"'+ds—1,n—s+1)p,

k+1
P*(R )= (DR it =)oty 1+ D P
N,81 .58k ) — T yeesliseeestio 41 ti ,n—t; 0,n n—1,1 .
0=t <tr<-<try11=<ni=lI
Si—1<ti=s;
In the expression above, we let, by convention, s—; = —1, Sx41 =1, Ruy,,..,.n =0, and dy o = 1.

We now provide the corrected formulas for the Steenrod powers of generators.

Corrected version of Proposition 5.4 Let 0 < k < n. Let Outgrowth(y,_ ,«) be the set of full-width
Hopf monomials x € H*(X,n;Zp) of type C with effsc(x) > n — k and ht(x) < p. Then, for all
0=r=p"—p

P (Vn—k,pk) = Z Cnk,xX>

x €Outgrowth(y,, _, pk)
deg(x)=2(p"—p"*+r(p—1))
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where ¢, i x 1s a scalar coefficient calculated as follows.

If x = ]_[l_1 ]/l (e; = 0) is a gathered block, then

' n
C = 1 n— k+21 llel P: ( e-)»
nk,x = ( ) 1’1_[, 06’1 § i

i=n—k

pnl

where we let by convention eg = p—Y i, ¢; and we reduce ¢, ;. , mod p after calculating its expression
in 7 first. If x is not a gathered block, we can write x as a nonzero scalar multiple of a transfer
product by © --- © b, where each b; is a column of width equal to a power plf' of p. Then, we put

r
Cnkeox = [j=1 €ty 1y —n+k.b; -

Corrected version of Proposition 5.5 ¢ Let 1 < j < k. Let Outgrowth(c; ) be the set of full-

width Hopf monomials x € H*(Epk; Zp) of type A with effsc(x) > k and ht(x) < p. Then, for all
0<r< pk—pki,

/
@r (aj’k) = Z Ck’j’xx’

x €Outgrowth(c; )
deg(x)=2pk—2pk—7 —142r(p—1)

where c,/c jx is a scalar coefficient calculated as follows.

If x =0, 1—[5;1 yl.e;k_l. withe; > 0 and 1 <t < k is a gathered block, then

. k . . . .
. Jenireriee ((p - DY T ) (1= = e) ifl=r<].
7 - . Kk .
k.j.x _(—1)J T e ((p— 1)1/1-[1 vei!) (X /- 361) if j<t<k,
where we let by conventioney = p —1 — Z;;l e;. All Hopf monomials x € Outgrowth(a; x) have this
form.

e Let 1 =i < j =< k. Let Outgrowth(B; ; ,«—;) be the set of full-width Hopf monomials x €
H*(X k;Zp) of type B with effsc(x) > j and ht(x) < p. Then, forall 0 <r < pk — phk=i — pk—i,

pk,
@r(ﬁ‘_ X A): Z !y
i,j,p~/ ki, j,x"
x €Outgrowth(B; j pkfj)
deg(x)=2(p*—p*~/ —p* T +r(p-1))

where ck i is a scalar coefficient calculated as follows.

pk _; withe; >0 and 1 <t <u < k is a gathered block, then

If x = ﬂt,u,pk—” 1_[1—1 Vl
—(— 1)z+1+t+u+2m 1 mem ((p— U'/Hm 0 €m! )(Zl _; el) ifl<t<i<u<j<k,
—1)'+J+t+u+2m=1mem( 1)!/1‘[,,, oem) ()2 e) if1<t<i<j<u<k,

—(—1)i+j+t+”+25’=lme’”((P 1)'/1_[m 0€m: )(Zl 081) ifi <t<j<uc<k,
0 otherwise,

Ckiijx =
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where we let by conventioneg = p —1— Zﬁ,zl em- If x is not a gathered block, we can write x as a

nonzero scalar multiple of a transfer product by © - - - ® b, , where each by, is a column of width equal to a

" "

l T
power p'm of p. Then, we put ¢}/, ; = [Ln=1 ¢l i

Corrected version of Proposition 5.6 The following formulas hold:

* B(aj k) =k, if j =k and is equal to 0 otherwise.
* B(Bijpk) =ij OB pk_1-
° ﬂ()/j,pk) = 0.

The proof of these propositions is essentially unchanged from the author’s original article, except that we
use the correct statement of Hung and Mihn’s theorem to compute coefficients.
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