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§1. Introduction

The purpose of this paper is to calculate all the complex irreducible characters
of the finite general unitary group U(, ¢*. The determination of the irreducible
characters of the groups U(n, ¢®) has been given for »=2 and %»=8 by V. Ennola
[1], who has also tried to extend the results of J.A. Green [3] on the characters
of GL(n,q) to Uln, ¢%), and for n=4 by the author [4].

By a character of a finite group G we mean a rational integral combination
of the complex irreducible characters of G. If ¥ and ¢ are complex valued class
functions on G, the scalar product (X, ¢) and the norm ||| are defined as usual.
If ¢ is a character of a subgroup H of G and ¥ is a character of G, ¢¢ and %z
denote the character of G induced by ¢ and the restriction of ¥ to H respectively.
As is well known, if H is a normal subgroup of G and X is an irreducible
character of G/H, then we can extend X to an irreducible character of G, by
putting 2(g)=x1(gH) for g G. We may denote this character also by %.

In §2, we shall get certain irreducible characters of U(n, ¢?) from those of
the groups GL(k, q®) and U(n—2k, ¢%) (lc-:l, 2, -, [%D, as the special case of
the irreducibility of characters of finite groups with split (B, N)-pairs in our
previous paper [5]. The conjugacy classes and the character table of U5, ¢%)
are given in §3. From this, we shall be able to find that the irreducible charae-
ters of U(5, ¢*) fall into families in a natural way, just as the conjugacy classes
of U, g% do. In §4, we state an outline of the determination of the irreduci-
ble characters of U(5, ¢®) in which Ennola’s conjecture and the result in §2 play
an important role.

§2.

Let U,=U(n, ¢* be the group of all non-singular #Xn matrices G with

elements in the Galois fleld GF(g?) satisfying G*JG=.J, where G* is the conjugate
1

transpose of G and J is the matrix ’7 e ‘ Let G,=GL(n,q% be the group
i1 i
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of all non-singular %X n matrices G with elements in GF(g>.

For k=1,2, - -,[%], we denote by P{ the maximal parabolic subgroups of

ADE
U, which consist of all matrices of the forms B F | with AeG,, Be U,_y,
C
A*JC=J, and let V¥ be the subgroup of P® which consists of all matrices of
I DE
the forms I F | where I is the identity matrix.
I
For j=0,1, ---,4, we denote by V{» and HE? the subgroups of G, which
ADE
consist of all matrices of the forms B with AeG,_;, BeG;, Ce@G,_,,
IDE
F C
and I respectively.
F I

It is easy to see that V¥, H{*” are normal subgroups of P®, V{9 respec-
tively and PP/ VP=G, X U,_s.

If x and ¢ are irreducible characters of G, and U, respectively, then X¢
is an irreducible character of G, X U, s, and so is also an irreducible character
of PP. As the special case of the theorem in our previous paper [5], we have
the following :

THEOREM. Assume that (1) % is not a self-conjugate and (2) no kernel of
irreducible constituents of Ly contains H”, or mo kernel of irreducible
constituents of gbpgc:é])c contains V&5, Then (X¢)%= is an irreducible character
of U,.

§3.

Throughout this section we use the following notations. Let K,=GF(q*") be
the finite fleld with ¢** elements, where ¢ is a fixed prime power. For ac K=
K, we write @=aq?, that is, the conjugate of « over K. Write M(K,) for the
multiplicative group of K,. It is clear that M=M(K) is isomorphic to the cycelic
group <(a a‘q>> of order ¢*—1 for any primitive element « of K. Let « be a
generator of M(Ky), and put £y=9*"2/@=2_ In particular, we put £;=6, r,=w,
£s=7, 0" *'=¢, and o¢"'=p. Choose a fixed isomorphism of M(K,,) into the
multiplicative group of the field of complex numbers, and let 1,¢ &7 and ¢ be
the images of #, », 7,0 and p respectively under this isomorphism.

For r,s€ K, we define
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1r 1
1 1 r —3§ 1
yu(r)= 1 . Yolr, 8)= 1 —7 | where s+35=o#,
1 —F 1
1 1
1 r —§ 1 7
1 1 —7
Ys(r, 8)= 1 —7 | where s+8=r7, )= 1
1 1
1 1

Then we have the following commutator relations, where the commutator

2~y 'xy is denoted by [z, yl:
W), yu(O1=[91(r), ys(s, OI=ws(r, 8), y(O]=1ys(r, 8), ¥ =yslr), yuls)]=1,
[9:(r), yols, Ol=ys(rs, rit)y(—11) ,
[y (r), yu()]=ws(0, Fs—75) ,
[5a(r, 8), Yalt, WI=:0, Ft—71) ,
[ya(r, 8), Yo, W=y (FT) ,
[ys(r, 8), yalt, w)]=,(0, Ft—1t) ,
for 7,8, t, uc K. We next define
W, y, 2, , v)=diag {z, ¥, 2, u, v} , Az, 9,2, W=k, 92,429,
h(z, y, 2)=h(@, ¥, 2, ¥~% 27 ,
o1 1
1 1

@ = 1 , @y = —1

Furthermore we use the following set of parameters both for conjugacy classes

and for the characters.
L=Z|q+1)Z, L=l -, o) elt; na; if i#5}, Jo=2Z/(¢—DZ,

Ji={zeJy; 2#£0mod g—1}, Jo={(m, %) €J%; €, F®,, —x.q mod ¢°—1},
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Finite general unitary group
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Finite general unitary group
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Finite general unitary group

ro330arwy (L0 (T— D)0 — po11032(T+ D), D co+3¢a+08) (T DT AD—PUT ~DYb — £043053(T -+ D— D) D Yy
S«\
oty
o W
(G+amyo%D e+l y
s1y0°(0 + gD —50) (rrayoi(eD—4P) — y
¢t+a9y3(gD— D +5DZ— D) — o3 (T+D— DT —B)gb— oy
t45y03 (LD gb -+ B — YT +D),D ey LD — gDt D= BY(T+D-—7D)gh Yy
(L)Y (£ayy
(T+0)0 1+b T+P T+ | 5o qumnig
w3 17— g
ferm-3— o-)® 1o-g)°— "
1o-)° 2o-0)° 1o-)° a
(q‘0)
farrcosmy® X 1o49+2)° wotern)® 1o++m)® o)
£o42(242)° 2e+96)® e
oracgrny®(T—D)— 2a+25)? 2aropy®D— 2aroay3D Re)
£942(840)-7 1(g-0-2)° 1g-0-2)7 g
wog-)° og
farwg-3D 2wg-0)° +(og-0%D vy
{9'¢‘D)
forap-gen)® K 2(p-249+2)7 1p—94+94+2)°G +p—o+9+0)® 'q
£042(049-0)° 2(o+9-13)° 2o+q-3)? 2(0+0-25)° g
rora(o40-0y2(T—P)+ foraco-vg)?D 1(04+9-13)% sworg-vyd(T—B) — 2o+-05)° g
(¢ vy (R4 ®v v

(ponutjuo))

' °lqeL



S6hei Nozawa

32

corrca-ry?(T+D)
£o+2(g-75)°
fo+1(g~2g)°
foencg-ogy(T+eD)

(0p0'qn)
rosp(protarn)® L G
(p'o‘qQ)
Fo42(p+0+040)%8 T fpracorarop? <
(o'
rosucprot e (T—=D)8— rpyscorqin? X (I—B)—
(9
Faracoseron)® (Xt roracernyd®
(9‘?)
rascorasve)® K (T—D)~ ropacqunys®
(g‘n)
ea+e0o40195)% K o(T—D)+F poracasnyg?(1+D)
Fo4200+0+05)°
04q)
(o005 (L= D) — foraaungy? X O—
(0'9)
o241 o) (L HB— DUT—D) — 04100405y X (B~—4D)
Fo4aero)s®
420040357

o20040ys (L= D) — pors(asmpy?D—
po420030e X TP —38) + f941(0495)9(B— 1)
201353 (L 4D~ D)+ o 20010gy2(D— D)
42004038 (T DT +D—5B) + rorpq405)%(T—D)D—

oracarop?D—
o13€a105)3(D— D)+ £041037,0

1201002 (T— DM — £o100y 2D

or20040-2)( T B) — fora(a-vg)?
Fo+2(9-05)°

¢os200-0gy (T —D)—
oraca-v)(T+D—P)

(2'ptotqtm)
forprorqiny® K §—
(pratq)
(or1(p404042) 98 fpar(oreivg)® K
(p'2‘q)
.\s+4@§+o+n+svmg|Uvm+§+wﬁo+a+§vm ..N AH[GNV
(g‘n)

feracorerop? K —

12001050 T~ D)+ ror2010505 (T — DB+ fosacarnys®D

(9‘v)
serrcotasve)® K (E—DENT—B)— fosrcasnys®(HG— D) —
o 4a(o+e4mg)d —
(2‘q)
\.s+ﬁo+.~+3mvaH’UmV+\o+.e3+emvm N b
(0'q)

{eo4300101002 = poracarogy? X DHT+D— D)

o2y

{rosscorma®t raracorony?0

{£0430a42328+ faracarng)?HD— D) —

{ro420042y5% + forrcarngy T} (B 5D — D)

{or2004259(@ —~ D)+ 4204 0ey? (T — BN (B + b — o) —

oo D
o200 +00)3(D—3B) —
¢o+2¢0+00)%(D 150G — D) + rq4105%6D

~Nm
mHm
uﬂm
g

14
wy
wy
wy
wy

Ed\
m«:vN

N«J\

a«..v\
mmv\
£i%
ww,v\
mnvﬁ
Nw.ﬂ\
Hmd\
nmv\
*Ndx
wm.ﬁx
NN@N

(¢ Ve

(£ vy

(ponuryuoD)

‘G o198y,



33

Finite general unitary group
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Ry=Z/(¢*+1)Z, R,={xcR,; x#0mod¢*—q-+1},
Se=Z{(¢*—1)Z, S,={xeS,; x=0mod ¢*+1},
Ty=Z{@+1)Z, T,={xeT,; s£0mod ¢*—¢*+q¢*—q+1}.

21 (zry,eenzy TNEANS A sUM Over the cyeclic permutations of x, ¥, -+, 2 and Y.y
means a sum over all permutations of 2, ¥, ---,2. When the value of a character
is zero, the corresponding entry in the character table will be left vacant. We
also use the abbreviations:

=gy, frmgidgraggn® | femfafra el 4 Lm0
A== 20 Qe Qo e’ et
We note that Us;=U(5, ¢*), P and P are generated by BU{ws, ».}, BU{w:}
and BU{w.} respectively, where B is the Borel subgroup of U(5, ¢*) generated by
{hlo®, 0%, 0°), Y2 (1), Yo(s, 1), Ys(u, v), yu(w) 5 (@, y,2) €JiX I, 7, 8,1, u, v, we K}.
From the results of G.E. Wall [7], we see that the conjugacy classes of Us

are parametrized in the table 17,
Our assertion is that the character table of U(5, ¢% is as given in table 2.

§4.

It is clear that A,;(3) (¢€I) is the family of linear characters which corre-
spond to the family of conjugacy class A;,. By the theorem in §2 for n=>5 and
the group P{’ we can find that eight families

B3, ) (m=1,2,3),
B:n(i, 4, k) (m=1,2),
B, 4, k, D) ,
Bi(i,4, k),

and D(, )

are irreducible characters induced from U(3, ¢?) which correspond to the families
of conjugacy classes B, (m=1,2,3), B.. (m=1,2), B;, B, and D respectively, if
and only if @, e xLL, &4, 5,kedixL, G, 4,k Ded XL, 4 4,kyedyxI; and
(%, 7) € J, X R, respectively. By the theorem in §2 for n=5 and the group P{® we
can also find that three families

1 The class representatives which we shall use in this table are not necessarily the
elements of U(5, ¢%), but their canonical forms in an extension field of X.
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B4m(iy j) (m:]-y 2)
and E®%,J)

are irreducible characters induced from GL(2, ¢®) which correspond to the families
of conjugacy classes B., (m=1,2) and E respectively, if and only if (4, 7)€J X I;
and (¢, 5) € Sy X I, respectively. We may note that B;(i, j, k) are also induced
from GL(2,¢?). Moreover we get the family A,,(¢) of Steinberg characters cor-
responding to the family of conjugacy class A4;; as follows:

A (0)=B1(A—9)%, 9)— B —9)i, 1)+ A7) .
Next we have to prove that four families
A, 3, k), G, 4, kel?,
At g, kD), G, 0,k Delt,
Cio(t, 5), @7 eliXR,
and C,(4,4,k), G, J5,kel*XR,

which correspond to the families of conjugacy classes A, Ags, Cis, and C, respec-
tively are characters of U;. To do this, we make use of the following Brauer’s
fundamental theorem of characters of finite groups, that is,

A classfunction ¥ on a finite group G is a character of G if and only if the
restriction of % to H is a character of H for every elementary subgroup H of
G.

Hence, in order to show that these four families of classfunctions on U; are
characters of Us, it is enough to show that these classfunctions are characters
of a system of subgroups of U,, which has the property that this system to-
gether with all its conjugates covers every elementary subgroup of U;. In our
case we now have

LEMMA (Ennola [1]). This property is possessed by the following system
of subgroups

1) {S,xZ}, where S, is the Sylow p-subgroup of Us (g=power of a prime
p) and Z is the center of Us,

2) {U,xUs_} G=1,2), where U;xX U;_; means the subgroup of U, which
consists of all matrices of the forms diagix, y} with xe U, and y<€ Us_,,

3) {Cy (F)}, where Cy (F) is the centralizer of conjugacy class F,

4) {S8:Z}, where S; is the Sylow B-subgroup of Us.
We omit the straightforward verification, that this is the case. Caleculating the
scalar product, we see that A1, 7, k), A4, 7, k, 1), Ci5(1, 7) and C,(@4, 7, k) are ir-
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reducible characters which correspond to the families of conjugacy classes A,
Ags, Ci, and C, respectively if and only if (4,7, k)el, (4, 4,k D)el, (@, ) e[ xR,
and (7, J, k) € I, X R, respectively. We also get four families C,(¢, 114, 5) e X R)),
Aoli, 5, k1) (4, 4,k Del), AuG, 4, k) (G, 7, k)€ L) and A, 5, k) (G, 5,k) e L;) of
irreducible characters corresponding to the families of conjugacy classes C.,, Aq1,
A, and A, respectively as follows.

Cu(t, N=C.06, H+Co(, 4, 5)

A0, 3, k, D=Bs(1—)3, 4, k&, ) — Ae(t, 5, K, D)
Auli, J, ©)=By(1—)i, %, J, k) — A3, 5, k)
A, J, B)=Ae, 4, §, k) — A6, 1, k) .

We can now construct the remaining irreducible characters of U; as a bi-
product of the families of characters which we have already obtained. We first
consider three families of irreducible characters of U; corresponding to the families
of conjugacy classes A;; to A;;. Calculating the scalar product, we see that each
of three families Aq (7,7, %, k), B.:((1—¢)7, 1, k) and B,.(1—q¢)3, 4, k) is the sum or
the difference of two irreducible characters, which are not among those that we
have already obtained, for (¢, 7, k) € I,. Calculating again the scalar product, we
see that

oL 2 if (r,9)=({,9
| 46e(d, 1, 4, k)— Bos (A—q)7, 8, B :{ .
4 otherwise

. 2 if (r,8)=(j,9)
“B22((1—an Js k)_le((l—'q)’ry S, k)“ :‘{ .
4 otherwise

I Boo((1—q)s, 4, k)~ Aee(d, 1, 4, k)| =4
“321((1—(1)j, 'iy k)—BZI((l_q)i’ jy k)nzz .

Hence we can assume that By ((1—q)d, 4, kB)=¢,+¢; and Byu((1—q)1, 5, k) =0s+¢s
where ¢; (¢=1,2,3) are characters distinet from each other, and either ¢; or —¢;
is irreducible (¢=1,2,3). It then follows that A;(J,1,1, k) must be of the form
oi+@s Or 9,—¢, where ¢, is a character distinet from the ¢;, and either ¢, or
—@, is irreducible. We now suppose that Ae.(7, 4,1, k)=¢,-+~¢,. Then we see that
B,:((1—q)1, j, k) must be of the form ¢,—¢, or ¢,—¢s. If By ((1—q)i, 4, k)=@1—¢.,
then

%{Amo‘, iy )+ Bag((L— )i, 4, k)=, -

But since the value of the left-hand side at the conjugacy class A,, of Us is
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equal to ——é—e"‘“”"*"), this is impossible. By a similar argument, the case
B, (1—q)i, §, k)=¢,—¢, is also impossible. Hence we get Ae(J, 7,1, k)=0—¢;.
This shows that

%2%{322((1—!1)@ i R—AxU, 1,5k} G4, kel

= —é—{Bn«l—q)i, 5 )+ Aul a0 BY G kel

501:-821((1-(1)‘1.: 1:1 k)_‘"SDZ (i: j’ k) € IS ’

are irreducible characters of U;, which are denoted by A:s(4, 7, k), As5:(%, 7, k) and
A;. (1, 7, k) respectively.

Secondly we construet six families of irreducible characters of U, corresponding
to the families of conjugacy classes A, to As,. It is easy to see that each of
three families B.s((1—¢)7, %), Ass(7, %, %) and A4, 7, 7) is the sum or the difference
of two irreducible characters, which are not among those that we have already
obtained, for (3, j) € I,. Calculating the scalar product, we can show that

| Bo((1—q)i, 3, 1) —Bu.{1—q)j, 9 =2
| Bao((1—)%, §, ) —Bu((l—)7, 1| =2
1B ((1—9)j, ©)—Bu((1—q)j, Dli=4.

Hence we can assume that Bu((1—q)i, 7, 9)=¢ +¢, Bi((1—a)j, )=¢,+¢; and
B.:(1—q)j, 1) =¢:+¢, where ¢, (t=1, 2, 3, 4) are characters distinct from each other,
and either ¢, or —¢; is irreducible. Then we see that A.,(%, J, /) must be of
the form ¢,—¢; or ¢,—¢,, because we can show that

1BV, 4, 6)+ Auli, 4, D=2
IB.((1—a)5, )— A, 5, )1 =4
|B((1—0)j, ) — Au(i, 5, D=4 .
Suppose that Au(i, j, )=¢:—¢s. Then we get =-{Au(i, 4, 9)+ Bull—q)d, D=1,

but this is impossible, since the value of %{A“(i, 7, NN+ Bu(l—qg)7,1)} at the

conjugacy class A;; of U is not integral. Hence we get A4, 7, 7)=¢.—¢,. Thus
we have irreducible characters

¢'2=';—{A43(7:y 5 D+B(1—9)d, 9}, ¢:=Bi(1—@)j, ) —¢,

§1=By((1—-q)3, 5,1)— ¢, , ¢s=B(A—q)j, D) —¢:
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for (4, /) e I, which are denoted by A:s(i, 7), As(d, 5), As(i, 5) and Ay(e, J) respec-
tively. Moreover we get the remaining two families Ay, j) (2, 7)) ely) and
A3, 9) (@3, §) e L) of irreducible characters as follows:

Asuls, j):Cm(j, (1'—q+q2)7:)'—A32(";: 5+ Ase(e, i)
Agle, j):Bm((l"‘Q)j: 1)— At 7).
Thirdly we construct five families of irreducible characters of Us corresponding
to the families of conjugacy classes A, to A,;. It is easy to see that each of
two families A4, 14,7) and A, 14, J) is the sum or the difference of two ir-
reducible characters which are not among those that we have already obtained.
Since || 4.4, 4, )+ As, 4, Hi=4 and the value of %{A“(i, 1, )+ Au(, 4, )} at
the conjugacy class Ai, is not integral, we can assume that A4,(, 1, =@ +¢,
and 4., 7, ))=¢s+¢. where ¢; (¢=1,2,3,4) are characters distinet from each
other, and either ¢; or —¢; is irreducible. It follows again from the calculations
of the scalar product that each of three families A%, 7, J), Be((1—q)7, %, ) and
B..((1—q)i, j) is the sum or the difference of three irreducible characters which
are not among those that we have already obtained. Since
”A42(7:1 i’ j)"‘Au('l:, 7:’ j)”: nAde(iy i, j)_A%(i, i; j)“:3 ’
we can assume that A,(7, %, )=—¢;+¢;+¢; where ¢; is a character distinct from
the ¢,, and either ¢; or —¢; is irreducible. We also have
| Bao{Q—q)1, %, D+ Auliy 4, DI=11Bel1—9)i,7, )+ Aws(i,2,5) =3,
”Bzz((l_Q)i, 1, ) Ald, 1, .7)“:6 .

It then follows that B..((1—9)i, 1, 5) must be of the form —¢,—@;+¢s, —P1—Ps+¢s
or —¢,—d¢,—¢; where ¢, is a character distinet from the ¢;, and either ¢, or
—¢, is irreducible. Now we suppose that B ((1—g)i,%, J)=—¢:~¢s+&s. Then
we get %{Aﬂ(i, 6 5) -+ A, i, §) + Bal(l — @), i, )} = &5 But the value of

%{Au(i, 3, )+ Au(t, 1, 7))+ Bau((1—a)%, %, §)} at the conjugacy class Ay, is not in-
tegral, so this is impossible. Since

| Bui((1—)3, 5)— Boo((A—q)3, 4, 5)[|=2

[ Bull—q)i, )+ Auli, t, Di=I1Buld—a)i, )+ Auwsi, 1, =5

|Ball—a)i, )+ A(i, 4, =6,

the case By((1—q)i,1, ))=—¢ —¢;+¢, is also impossible. Hence we get
By (1—q)i, 4, j)=—¢—¢.—¢s. Thus we have an irreducible character
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_¢5: _;— {Bzz((l_Q)'I:: 7:, j)+A43(7;: ?:7 j) —A42(7:9 iy J)} (i’ .7) € I2

which is denoted by A.:(i, j). Moreover it follows from the previous calculations
of the scalar product that B,((1—g¢)i, ) must be of the form ¢,—¢,—¢; or

—$itdi—d. I Bul(l—)i,§) = gs—gu—du, then We have —{Auli,i,3)+
B, ((1—-9), ) — Az, H)}=¢,. But this is impossible, since the value of
%{A%(i, 1, )+ Bu((1—9), 5)— Az, 5)} at the conjugacy class A,; is not integral.
Hence we get B.,((1—q)i, /)=—¢1+@:+ A5, 7). This shows that

¢2: ’%“{Au(i, 7:y j)+B41((1_Q)7:» j) _AZ?:(?:: j)} ] —¢1:¢2-—A41(iy 7:1 j)

¢3:A42(i’ 7;’ j)+¢1+A23(i’ j) ’ _¢4:¢3_A43(i: i’ j)

are irreducible characters for (i, j) € I;, which are denoted by A.fi, 7), 4::(, 5),
A.u(t, 7) and A.s(i, J) respectively.

Next we consider two families of irreducible characters corresponding to the
families of conjugacy classes F' and A,. If 2, ---,2; are the latent roots of
x € Uy, then we have by Theorem 1 of Green ([3], p. 403) that the classfunctions

o (py=witwi+ -+ +axl,

gerrim(p= ¥ cleisivel

(4,4, k,1,m}

are characters of U;, for any integers %, 7,%,1, m. Then making use of these
characters, together with irreducible characters already obtained, we get

F(i)=¢®+E(i, 0)+Cis(0, i) — Bus(i, 0)— Ass(0, 9) ,
A, G,k L, my=geiptm 4 ¥ {i Bu(i—jq, &y 1, m)
ik tmy | 12
— %Bs(i—jq, ke—lg, m) — %Cz(i, 4, k—lg+mg®
+%D(i~jq, k—lg-+mg®) + %E(i—jququ—lqi m)
—%F(i—jq+kq2—lq3+mq“) } .

These are irreducible if and only if 1€ T and (i, 4, k, [, m) € I, respectively.
Finally we construct five families of irreducible characters of U, corresponding

to the families of conjugacy classes A;; to A,. If we repeat the similar argu-

ment for characters B (1—¢)i, 1), By ((1—¢)i, 1), Bis(1—q)i, 1), Cu(t, 1—q-+g21),
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A4, 3, 7) and note that the number of irreducible characters equals the number
of conjugacy classes, then it is easy to see that

Ass()= —1—{2311((1—(1)%', 1) —Bi1s((1—q)3, 9) +2C12(1, (1—q+¢)1)
— A4, 1, 1) —24,0)—24,,(0)}

A1(0)=Bu((1—9)t, 9)— A1 (8) — A, (6)

Ass()= B1:((1— )%, ©) — A1, (5) — A1 (3)

An(0)=Cy(t, 1—g+¢"))— A (0) — Aw(d)

A (1) =B, (1—q)1, 1) — A1)

are irreducible characters. Thus we have obtained all the irreducible characters
of U5, ¢%), since we have as many as there are conjugacy classes of U, ¢2).

REMARK. Let z,%,, --,%, be the latent roots of zeU,. Let ¢ and
¢@vin) be classfunctions on U, defined by

PP (@) =wi+ai+---+ai,

Pl (p)y= 3 whal-.exle .

PR R
Of course, ¢ and ¢%..% are characters of U, by Theorem of Green. Then,
in general, it seems that ¢ is a linear combination of #» irreducible characters
of U, corresponding to the conjugacy classes (f™, ) where f is a U-irreduci-
ble polynomial of degree n—d over K, g is a U-irreducible polynomial of degree
1 over K distinet from f (d=0,1, --+,n—1), and ¢%v~* is a linear combination
of n! irreducible characters of U, corresponding to principal classes (that is, con-
jugacy classes of which all latent roots are distinct).
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