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We use the Switzer's formula to compute the coaction map for the
fiber of the Kahn-Priddy map.
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1. Introduction

Consider the Kahn-Priddy map A : ¥"RP"~! — 8™ which is the adjoint of RP"! L, (n) ELN Qnsm,
where %,, represents a line L through the origin in R™ as the reflection in the hyperplane perpendicular to L, and
Jn represents an element of O(n) as a map (R™ U 00,00)—(R"™ U 00,00).

Let F be the fibre of RP*> 2, S9. So we have the cofibration
S~ — F — RP™.

Since A, : H, (RP*>®) — ﬁ*(SO) is a zero map in mod 2 coefficient, hence we have a short exact sequence for mod
2 homology _ _ _
0 — H,(S™') — H,(F) — H,(RP>*) — 0.

Therefore, as a Zy-vector space H, (F) is isomorphic to H,(S™1) @& H,(RP>). Let b; be the generator of H;(RP>)
for each ¢ > 1 which is the dual of w!, where w; is the generator of H!(RP>), and b_; be the generator of

~ Zo if + = —1
— T o™, 2
Bl ){0 if et —17

which is the dual of w_1, where w_; is the genérater of fNI*(S_l),then ﬁ*(F) is generated by b; and b_1, 7 > 1.
Let Y be a topological space, A, % Z3[§1764,+-:]-be the'dual of the-mod 2 Steenrod algebra A with &; € Ay ;.
Then the mod 2 reduced homology H;(Y) is a comoedule over. Ay; that is, there is a coaction

s S He(X) ~5 A4, ® H.(V).
1, is the dual of the action map

AR (Y = H* (V).
Let X be the formal sum 1+ &, + &, + - - -, then we have the following theorem.

Theorem 1. Consider the coaction map p, : I}* (F) — A, ® PNI* (F). Then for i > 1,

pa(bi) = Y (XF)ick @ by + (X7)ir @ by,
k=0

and
pa(bo1) =1 @by,

where j = 2™ — 1if 2m~1 < i+ 1 < 2™ for some integer m > 1, or j =i + 1 if i + 1 = 2™ for some integer m > 1.
To prove Theorem 1, we need Theorem 2.

Theorem 2. The dual of the i-th mod 2 Steenrod square Sq* is (X2"~1); if 2~1 < i < 2™ for some integer
m > 1, or (X*); if i = 2™ for some integer m > 1.

To prove Theorem 2, we need a lemma.



Lemma 1. For all positive integer i, let j = 2™ — 1 if 2™~ < i < 2™ for some integer m > 1, or j =4 if i = 2™
for some integer m > 1. Then S¢*(w]) = w{™’, and S¢! (w]) = 0, where I = (i1, i3, ..., %) is any admissible

sequence with i1 +i9 + ... + i =14, k > 1.

2. Calculation

We can use the multiplication map
p: ARA— A,

and it’s dual

to calculate the dual of S¢° for each 4, where ¢(Sq¢! ® Sq’) = Sq'Sq’ for any admissible sequence I, J and

" (&) = Z&Qik ® -
k=0

Now we calculate the case for i = 1,2,3,..., 11

For ¢ = 1,2, since the only element with degree-1-in.A,is¢; 'and the only element with degree 2 in A, is 5%,
Sqy =& and S¢2 =&,

For ¢ = 3, since
eS¢ ®1) = S¢?,
©(5¢° ® Sq') = S¢*Sq’,
©(Sq' ® Sq?) = Sq'Sq* = (1) S®Sq® =8,
p(1®S8q¢*) = S¢?,
we have

S R1L+Sel ®S2+1®8¢3
SE®1+& ®E+1085¢.

©*(S¢2)

Il

On the other hand,

P+ &) = wﬁ(§1>3+w*(£2>=(§1®1+1@£1)3+(£2®1+£§®51+1®§2>
= ((+&L)®1+6 08 +10 (6 +&).

Hence we have Sq2 = f‘? +&,.

For ¢+ = 4, since
©(Sq* ®1) = S¢*, 0(S¢* © Sq') = S¢*S¢!,
©(S2Sqt ® Sq*) = S¢*Sq' Sqt = Sq¢*(9)S¢?Sq° =0,
0(S¢? ® Sq?) = Sq*Sq® = (3)Sq* + (J) Sa*Sq* = S¢>Sq,
©(S¢' ® S¢*Sq') = Sq' Sq¢*Sq' = Sq¢*Sq’,
p(1® Sq*) = S¢*,

we have

©*(S¢h) =S¢t @1+ 1® Sq?.



On the other hand,
PEN = ) = (G elrleg) =01+ 106.

Hence we have Sq* = 5411.
For ¢ = 5, since
o(5¢° ®1) = S¢°, ¢(Sq* ® Sq') = S¢*Sq*, ¢(S¢*Sq* @ Sq') =0, v(S¢® ® S¢?) =0,
©(5¢°Sq' ® S¢%) = S¢° + S¢*Sq*, ¢(S¢* ® S¢*Sq') =0, ¢(Sq¢* ® Sq¢*) = S¢®,
©(S¢* @ 5¢*) = S¢° + Sq*Sq*, o(Sq' @ S¢*Sq*) =0, p(1® S¢°) = Sq°,
we have
0" (S¢)) = S ®1+4(5¢°9q" ). ® SE + S¢2 @ S + Sqi ® Sqt +1® Sql
SE@1+&VG+E (G +8)+6, 086 +10 5.

On the other hand,

PE+EE) = ((R1+1RG)P4H(4@L+1RE)(L01+ERE+11E,)
= (G +E8L)VT+EBEHE O] + &) +6 @ +1® (&5 +£&,).

Hence we have Sq° = 5? + f?fz-

For i = 6, since
©(S¢° ®1) = S¢°, o(S¢° ® Sq*) = S¢°Sat-p(S41Sq" ® S¢*) = 0, o(S¢* ® S¢*) = Sq*S¢?,
©(5¢°Sq* ® S¢°) = S¢°Sqt, p(S¢* ®:5¢%) =8¢ Sqh, 1p(S2Sq" ©Sq¢*) =0,
¢(5¢°Sq* ® Sq*) =0, v(S¢*Sq’ ® §q*S¢7)=194"Sq", (54 ® Sq*) = Sq¢° + S¢°Sq’,
©(S¢* ® S¢°Sq") = Sq°Sq', ¢(Sq* ®.5¢°). =0y p(L®Se°) ='54°,
we have
©*(S¢%) = .51 S¢?® Sqt +1® S¢b
= S¢R1I+E€ 0 +105¢.

On the other hand,

P+ E) = (LHe14+106)°+(Le1+60E6 +1RE,)
E+E) 1+ +1® (€ +63).

Hence we have Sq8 = €8 + ¢2.

For i = 7, since
e(Sq"®1) = 8q", v(S¢*S¢*Sq' ® 1) = Sq*'Sq*Sq", ¢(S¢° ® Sq*) = Sq¢°Sq,
©(S¢°Sq' ® Sq') =0, p(Sq*Sq®> ® Sq') = Sq¢*S¢*Sq', ©(Sq° @ S¢*) = S¢°S¢?,
©(Sq*Sq* ® S¢%) = S¢°Sq®, p(Sq* ® S¢®) = S¢°Sq?, ©(S¢*Sq* @ S¢*) =0,
o(S¢*Sq* @ S¢*Sq') =0, o(Sq* ® Si2Sq*) = Sq¢*S*Sq*, ¢(S¢* @ Sq*) = Sq7,
©(5¢°Sq* @ Sq*) = S¢°Sq*, p(S¢® @ S¢*Sq') =0, ©(S¢*Sq' ® S¢*Sq') =0,
©(5¢° ® S¢°) = S¢°Sq*, o(Sq¢* ® Sq*Sq') = S¢°Sq', ¢(Sq' ® Sq°) = Sq”,
e(1®8q") = Sq’,



we have

On the other hand,

Sl @1+ 8¢2® 8¢+ Sql @ 8¢% +1® 8q”
Sl @1+ (3 +&) @& +6® (£ +65)+1® Sq..

P +HEGHEE+E) = (Gel+184)

HEOL+106) (6L R1+6 06 +18E,)
HEOL+1®E)(E®LI+HEIRE +10E,)
HERL+ERE+ERE+1IRE,)

= (E+G+48+E) 01+ (G +EH) 8
6 ® (65 +63) +1® (6] + €160 + £165 + &)

Hence we have Sq7 = d + E%Cz + 5153 + &3

For i = 8, since

(5S¢ ®1) = S¢®, ¢(Sq" ® Sq*)
S¢°Sq? ® Sq') = S¢°Sq¢*Sq’,
Sq*Sq? ®Sq) Sq¢°Sq*Sq’,

=8¢'54%[S¢*Sq &8ql) =
0(S¢*8¢*Sqt @ S )="0; ©(Sq® ® S¢?) = Sq°Sq?,
P(3¢°8q-®'8¢) =0 p(5¢° ® S¢°) = 0

Sq¢*Sqt @ 5¢*) =0, o(S¢® ©.5¢29¢") = 5¢°5¢7 Sq* - o(Se¢3Sqt @ Sq*) = Sq" S,
Sq*Sq' ® S¢?Sq') = S¢°Sq?Sqt, w(Sqt ®.Sq?Sqt) = Sq*Sq¢3 S,

S¢*Sqt ® S¢°) =0, (5S¢ @ S¢*S¢t )= Sq"5¢", p(S¢*Sq¢ 2 Sq¢*Sq') =0,
S¢* ® 5¢°) =0, o(S¢* ® S¢°Sq') =0, ¢(S¢* ® 5S¢t Sq?) .= Sq°Sq?, o(Sq' ® Sq") =0,

o
o(
o(
o(
©(Sq* ® Sq*) = Sq"Sq* + S¢° S, p(54*S¢t ¥ 56°5¢") =0, 'o(S¢® ® S¢°) = Sq"Sq’,
o(
o(
o(

Sq' ® Sq¢°Sq') = Sq"Sq*,

o(1® Sq¢®) = S¢®,

we have

On the other hand,

Hence we have S¢8 = €5,

For i =9, since

©(Sq* ®15¢°8¢%). = 0, o(S¢* @5¢*S¢*Sq') = S¢°Sq*Sq*,

o (S =S¢ @1+ 1® S¢5.

(&) = (L 91+18&)°
= Sei1+10



o(S5¢° ®1) = S¢°, p(S¢® ® Sq') = S¢3Sq', p(Sq"Sq* ® Sq*) =0, ©(S¢°S¢*Sq* ® Sq') =0,
©(S¢°Sq* @ Sq') = S¢°Sq*Sq, p(Sq" ® Sq?) = Sq"Sq?, ©(S¢°Sqt ® Sq*) = Sq¢°Sq?,

¢(Sq°Sq® ® Sq*) = 0, p(Sq'Sq°Sq' ® Sq°) = Sq° + 8¢°Sq" + Sq"Sq? + S¢°Sq*Sq',

©(5¢° ® S¢®) = S¢°Sq3, o(S¢°Sq* @ Sq*) =0, ¢(S¢° ® S¢*Sq*) = S¢°S¢*Sq’,

©(S¢*Sq* @ S¢*) = Sq° + S®Sq' + Sq"Sq* + S¢°Sq*Sqt, ¢(S¢°Sq' ® S¢*Sq') =0,

©(5¢*Sq? @ S¢*Sq') =0, o(S¢° ® Sq*) = Sq"Sq?, v(S¢® ® S¢3Sq') =0, ¢(Sq*Sq* ® S¢*Sq*) =0,
©(Sq*Sq' ® Sq*) = S¢° + S¢®Sq' + Sq"Sq?, o(Sq* ® S¢°) = S¢° + S¢®Sq' + Sq7S¢?,

0(S¢3Sq* @ S¢°) =0, (Sq* @ S¢*Sq') = S¢°Sq*Sq', (S¢*Sq' ® Sq*Sq') =0, ¢(S¢® ® Sq¢°) =0,
©(S¢*Sq' ® Sq°) = Sq° + S¢®Sq', (S¢® ® S¢°Sq') =0, p(S¢*>Sqt ® S¢°Sq*) =0,

©(5¢° ® Sq*Sq®) = Sq"S¢?, p(Si*Sq* © Sq*Sq?) = S¢°Sq?, o(S¢* ® Sq7) = Sq° + S¢®Sq,

©(5¢° ® S¢°Sq') =0, p(Sq® @ S¢°Sq?) = S¢°Sq®, v(Sq*> ® Sq*Sq*Sq') = S¢5Sq*Sq' + Sq°Sq*Sq,
©(Sq* @ 5¢%) = 5¢°, p(Sq' ® Sq"Sq') =0, p(Sq' ® S¢°Sq?) = Sq"S¢?, o(S¢* @ S¢°S¢*Sq') =0,

p(1® Sq%) = S¢°,
we have
0" (S¢)) = S @1+ (S¢*Sq*Sq"). ® S + (Sq*Sq*). ® S¢d + (S¢*Sq"). ® Sqi
+8q} ® S¢% + (Sa°Sq" ). ® Sq° + Sq? ® Sql + Sql ® S¢f +1® Sq’
= S ®1+& 6+ (S¢28qD). ®(E + &) + (S¢*Sqh). ® &L
+ ® (8 I F @ (FFEDAE R (6] + G+ 685+ &)
+£&, @ 3 1S4

On the other hand,

P E L+ +68) = s IFLE)
+(&, R FERE) (T +6] 9L, +1® &)
ek WIEL AT £5)°
HERLFIRE )V (GO1I+E 06+ 0L +18E)
= (@486 +8+86)R1+6E8+8 (5 +6)+E6G08
HIR (G +E6) +60(E+E)+E @ (ET+ &G +6E5+&)
+6 @ 1@ (8 + 606 + & +£18,).

Hence we have (S¢*S¢?). = f%, (S¢*Sqt). = fsz, Sq? = f“f + 5?52 + 53 + §f§3.

For i = 10, since the elements in A ® A which maps to the elements with Sq'® by ¢ are Sq¢'°® 1, Sq¢*S¢®> ® S¢*,
Sq* ® Sq%, S¢* ® S¢8, 1 ® Sq'°, we have

©*(5¢:°) = 8¢l ®1+ (S¢*S¢?). ® Sqt + 5S¢t ® S¢¥ + Sq? ® Sq +1® Sqi°
= S¢’@1+EG+L(E+E)+E 08 +1® g

On the other hand,

CECHEE]) = (ERIH1G)H(ERLIHI®E) (ELOLI+ERE +1RE,)?
= (°+88)R1+6506+60(E+8)+E8 0 +10 (67 +£16).



Hence we have Sql? = }0 + 541153

For i = 11, since the elements in A ® A which maps to the elements with Sq'° by ¢ are S¢'' ® 1, S¢°Sq? ® Sq*,
Sq*Sq' @ Sq8, Sq® ® Sq°, Sq* ® Sq7, Sq¢® ® Sq®, Sq¢* @ Sq¢'°, 1 ® Sq'!, we have
¢*(Sa.") = Sa' @1+ (8¢°S¢%). ® Sq; + (Sq'Sq")« ® Sqf + S} ® Sqf

+8q¢t ® S5q" + S¢® ® S¢% + Sq! © 8¢l +1® Sql!

= 5S¢, © 14 (5¢°9¢%). © €1 + €1¢, ® (€5 + €3) + (€1 + £165) ® (61 + €3)
HIO(ET+HEGHEE+E) + (G +E6) 06 +6 @ (6°+66) +10 ¢!

= S¢.' @1+(5¢°5¢%). @€ + &7 @ (6] +63) + 61 @ (6] + 616 + 6,65 +&3)
HE+E) O+ 0 (6 +66) + 12 S5q."

On the other hand,

CET HELFHEG+HEE) = (Gel1+1eg)!
H(E L+ 1LRL)3 (6 R1+ 608 +18 &)
+(€ LFTRE) (L BRI+ 08 +10E,)?
G F LT ER T4+ E 06+ 06 +18E)
= (it &iGrtareont 18) @1+ (G165 + () ® 61+ & ® (85 +£3)
R OETHFE G +EE +E )+ (1 +6) 08 +6, 0 (" +48)
FP BTG 5+ E16,).

Hence we have (Sq°Sq?). = €,&3 4 (g1 Sqili= 6 + €3¢, 4 €365 4¢1¢,.
3. Proof.of “L.emma 1

Lemma 1. For all positive integer i, let j = 2™ — 1 if 2™~ < i < 2™ for some integer m > 1, or j = if i = 2™
for some integer m > 1. Then S¢*(w]) = w{™’, and Sq! (w]) = 0, where I = (i1, iy, ..., %) is any admissible

sequence with i1 +i9 + ... +ip =14, k > 1.

Proof. If i = 2™ for some integer m > 1,
Saf(ud) = Sa'(w) = (] Jut = ui = ui®.
m—1

For each [ such that 0 <[ = Zlﬂk < 2™, where 0 < I}, < 1, since for a = Zaka and b = Zkak > 0 with
k=0 k=0 k=0

0 <ag, b <1, a, =1, we have
a m ar
= d2).
<b> ,g(bl) (mod2)



It implies

(E) - [ﬁl <Z)]<(1)> (mod2) = 0 (mod2).

=0

Moreover from this, we get Sq¢!(w)) = S¢'(wi) = (f)wi“ = 0. So Sq¢'(w]) = 0 for any admissible sequence
I = (i1,i2,...in) With 43 +ia + ... + 4, =4, n > 1.

If 2m~1 <4 < 2™ for some integer m > 1, let 0 <1 < 2™

. m_ 2m — ]. m_ 2m — ]. 1
Sq'(w]) = Sql (w2 ) = ( )wi“ - ( )wi“.

l l
m—1 m—1
We may assume [ = Zl;ﬂk for 0 <l <1. Since 2™ —1 = 22’“, then
k=0 k=0
om _ 1 m—1 1
( ] ) = H (l ) (mod2) =1 (mod2).
k
k=0

That is S¢! (w?) = wi™, and Sq¢'(w]) = w' ¥ isthe case for l = i:
Given an admissible sequence I =.(i1,42,+, tn) With 41,442 + 45 +4, =4, n > 1. Let I = (41,42, ..., in_2), then
Sq'(w]) = Sq" Sqin—1Sqin (w)) = Sql S¢in—1 (withy.

s+F =
Actually, we may assume i, = 2° +Zbk2k for 0 b <1, 0 <.s < m—1, then i, +j = 2° +Zbk2k 2 -l=
k=0 w0
s—1
20+ b2k 4 2mTlpom2 g 4]
k=0
s—1
—9om Z(bk + 1)2%. Therefore
k=0

s—1 s—1 s
k=0 k=1

k=0
s—1 u—1
Since I is admissible, we have 2511 + Zbﬂk‘“ =2, <in_1 <1< 2™.So we can assume i,_; = 2% + Zc;ﬂk for
k=0 k=0

0<c <1, s+1<u<m,then we have (ZZ"‘Lf) = 0 (mod 2) because the coefficent of i,, + j with degree u is 0 and

n—

the coefficent of ,,_;with degree uw is 1. So

. / i in . ’ Zn+ y in in—l . ’
Sq' (w]) = Sq" Sqin=1 (wir ) = Sq (< . j)wl Tty = g4 (0),

In—1

and this completes the lemma.ll



4. Proof of Theorem 2

Theorem 2. The dual of the i-th mod 2 Steenrod square Sq* is (X2"~1); if 2! < i < 2™ for some integer
m > 1, or (X?); if i = 2™ for some integer m > 1.

Proof. For each positive integer ¢, let j as in Lemma 1. By Lemma 1, the only admissible sequence with
iy +ig + ... +ix =i and k > 1, which sends w?] to w}*’, is Sq’. Since the dual of w}"” is b;; j, by Switzer’s formula
i+j
[3], fy (bixj) = Z(Xk)i+j_k ® by, where the b; term is (X7); ® bj and p, : H.(RP>®) — A, @ H.(RP*>) is the
k=0
coaction map. Therefore the dual of S¢’ is (X7);, and this completes the proof .I

5. List some examples

Note that the degree of ¢, is 2¢ — 1, then we calculate the-examples for the dual of Sq¢* with i = 1,2,...17, and
list the examples for the dual of S¢* with i = 18,19,%..31.

1!
SE) m o (P e 551
= 51
2!
qu = (X2)2 — 553
=¥
3! 3!
S¢¢ = (X%);= 55? + MSQ
= €+&
4! 4!
St = (X', = 15411 + ﬁ&fz
= &
7! 7!
S¢¢ = (XT)5= ﬁﬁ? + mf%&
= &+£6



Sqlo

*

Sq!

Sq)?

Sq13

*

Sq14

*

Sq15

*

152

7
5? + 52
(X7 = Dl b ety + o6 gy
S TITEIRL 1'2'4| 27 116173
f{ + lelgz + 5152 + 53
8! 8!
8 _ 8
(X )8 - gél 5'1'2|€ €2 2|2'4|§ 52 1'1'6'5153
&
15!
15 2
£?+§1£2+€2+£ 53
15!
15 _
(X0 = 15551 7|1'7'51§2 4'2'9'51§2 1'3'11'6152 3'1'11'f 165+ 1'1'13'
10 4 2
1 +&16
6 S PR L L L L NI UL I L,
R STV 8'1'6' N2 5'2'8' 132 2|3|10' 152 4'1'10' 153
15!
+1!1!1!12!£152§3
F+ﬁ@+ﬁ£+€§
15!
15 _
5,
+2!1!1!11!§1§253
&
15! 15!
15 _ 13
51 §o + 5152 + 5152 + 5153 + 5253
. 15! 15!
15 _ 14 11
(Xha = 74 e 2 8'2'5'g &+ 5'3'7'5 &+ 2'4'9'5 &
15!
7'1'7'g St 4'1'1'9'5 Sals + 1'2'1'11'5 66+ 2!13!53
1 +f1§2+f §2+§3
15! 15!
15
(X )15 - 15' 12'1'2| 52 9|2'4'€ 52 6'3'6'6152 3'4'8'6152
15!
5'10'§2 8'1'6'§ S 5'1'118'5 Eabs + 2'2'1'10'€ 66 + 1!2'12|f &+ 1'14154

PG+ 88+ 86+ 6+ 86+ 66+,



Sq:®
Sq19
Sq20

Sqzt
Sq22

*

Sq24

*

SqZ°
Sq26

Sq27
Sq28

*

Sq??

Sq30

*

Sq31

*

Sq.°

Sq17

16! 5 16!

_ 16 o '

= (XM= 165 T 3m 13'1'2' 176+ 10'2'4' 16+ 7'3'6'5 &+ 4'4'8'§ &
1|5|10|§ 52 9'1'6'5 53 6'1'1'8'515263 3'2'1|10|£ 6253 3|1'12'§2£3
2'2'12'E &

_ 16

- 1

31! 31! 31!
_ 31 _ 17 4
= (X hr= 171141°0 T Tamnel 16+ 1112!18! 16+ 8'3'2015152 5'4'22'5152
31!

2'5'24'E &+ 10'1'20' 1765+ 7'1'1'22'{f 16285 + 4:'2'1'24'€ §365 + 1!3'1'261515253
3'2'26'E &+ 1'2'28'5253 2'1'2815154

= 4T+%+ 88+ 86+ 6%+ 6868 + £,6 + €1,

S+46+6°G+4°

6383 + 6165 + 16, + 66 F €T +E76 + 608+ &

ge+&°

E5 4+ €58, + &5 + 1636 HOL st 38 F B+ 1+ PG + G + 656, + &
6365+ 61°65 + £1°¢3 + ¢

£364+ 606 + 6365 + 6 GG FE G w4 &

&+

565 + €165 + 6165 + C16560+ Tt e Cr T S0 + P66 + 108 + 08 + €6 + €
G+ 8+ 8+ 78 + G+ €0

L+ + 668 + 88 + (6 + G + 26+ PG + G+ GG + &6, + &6
G+EG+6°G+6°

E36, + 8365 + 6165 + EI656, + E1E0 + 565 + £163 + £163¢, + €560 + 61°6585 + £1°6,85 + £1%¢,
HEOEE, + 6T + 0 + P + €%, + €7

G+ +86+86+8°G+ 8% G+ 8 +&°

Es+ &l + 58+ E16 + 61860 + 616 + 616 + €165 + 6%, + 1% + 673 + 6765 + €144,
HEPG+ %, + &1
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6. Proof of Theorem 1

Theorem 1. Consider the coaction map i, : H,(F) — A, ® H,(F). Then for i > 1,

p, (b)) =D (XF)ig @ bg + (X7 )i @ b1,
k=0

and
po(bo1) =1 @by,

where j = 2™ — 1if 2m~1 < i+ 1 < 2™ for some integer m > 1, or j =i + 1 if i + 1 = 2™ for some integer m > 1.

Proof. Since Sgi*!(w_1) = w} for i > 1, we have S¢'Sqi*!(w_1) = Sg'(w}) = (})wit" = 0 for each I > 2i + 2.
By Theorem 2, the dual of S¢‘*! is (X7),;,1, and since the dual of b; is w!, the b_; term of p, (b;) is (X7); 41 ®b_;.
By Switzer’s formula [3], the by, term of p, (b;) is (X*);_ ® by,. So for i > 1

(b)) = Z(Xk)z;k Qb (X941 @b_y.
K=0

Suppose there exists M in A, such that one of:the term of ', (b 1).is M ® b; for some ¢ > 1. Since the degree
of M is nonnegative, and the degree of b_} is' =1,it’s impossible.~Therefore 11, (b—1) = 1®b_1. This completes the
proof .l
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