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Let V be a handlebody of genus g(= 2) and

let T=0V. Let My, M, be the mapping class
groups of V, T, respectively.

(For the definition

of a mapping class group, see [3]) It is well
known that A, is isomorphic to the outer auto-

morphism group of 7, (7).

We have the injection v: M, — M, by let-

ting the restriction f| T:T— T correspond to

each homeomorphism f: V— V.

In this paper we seek the generators of

v(l,) (S M) which are as simple as possible as
the products of the generators defined by Lickor-

ish in [4].

Let o, B; G=1,---,2),v,¢=1,---,g—1)

be the isotopy classes of the Dehn twists about

the simple loops shown in the Fig. 1.
We shall prove the following theorem.

Fig. 1

Theorem. v((l,) is generated by ay, 8,28,
Bia;1:iBis Bis1@i1 7iBivs G=1,-+-, g — 1).

Proof. Let a; b, (i =

1,--+, 2 be the

generators of the fundamental group of the sur-

face T as shown in the Fig. 2.

Fig. 2

(, (1) = <a;, b,i =1,-

-1 -1
..’g)|sl S, e

_.1_

Sg 1>, where s, = a; 'b; 'a;b;,, i=1,--", g.)
By Suzuki [1], M, is generated by the iso-
topy classes of 7;, w,, 0,5, &, 01, and p. The in-
duced automorphisms of 71'1(T) are given by:
a,— b;'a,
vit) Ya,—a, =2, 2
b,—bGi=1,-"-,2),

a,—a;'s

a—a(i=2,8)
v(w,) -1, -1

by—a, b, a,

Lbi_)bi(iz ,...’g)

a,—a;s; 'a;’

a;—a,(i=2,---,
V(6,9 ( &)

b, — a,b,a; bab; a;'b,
“b,— b,(i # 2)

a,— blalbglszarlbflal
v(&,) 1% azbzal_lbl_lalbz—1
a,—a,(i=3,,2)
‘b,— bG=1,---, 9,
a,— 31—1‘1231

a,—a
a,—a;(i=3,-"", 9

-

v(0;15) 1
by — s; by,

b, — b,

b, —b,(i=3,---, 9

a;—a;,,@G=1,,g—1)
a,— a,
bj—b,,G=1,---,g— 1)
Lb,— b,

First we observe that each element stated in
the theorem is actually an element of v(/(,). By
[2], an element of M, is in V(M) if and only if,
by the induced automorphism of 7, (T), <b,,- - -,
bg> is mapped in the normal subgroup generated
by <by," ", bg>.

Now the induced automorphisms of aj,
.B1af.31v Bia;1:Bis Bis1®iy17iBis1 are given by

v(e)
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a,— ba,
a, a,—a,(i=2,--,2)
b—b;G=1,"--,2
a,— al—lbla;lblal
2 a,—a,(G=2,-"-,9
JeXeyen ! :1 1
by—a, b a,
b—b,(Gi=2,--, 9,
i -1, -1 -1
a;— a; ba; bab;,,
1, -1
@iy bina; lbi afai+1
a,—a,G+i,1+1)
b;— bi+lai.1bi_1ai
—-1,-1 2 -2 -1
biy1— bia; by aib,a;7baby,
b, b,G#F i, i+ 1)
Bis1Qi17iBisa

Bia,1iB;i

a;,— biaib_li+1ai+1
i1 az‘_-rllbi+1ai_lbi_laiai—-:lbi+1ai+l
a,—a,GFi,i+1)
b= aiha; baba,,,
b,— b,G#+ i+ 1).
So, ay, BlaiJBu Biai7iBis Bis1@i17iBiy € vy,

Next we prove that o,(i = 2,---, @, 7,(i =
1,---,g—1) and ,8,0(?3,»(1':2, - - -, Q) are
generated by the elements stated in the theorem.
Now,

a,(Ba,r.B8) = BaBiriBi = BiarBi,

7iBin1@in17iBiv) = TiBinaTi%i1Bisa
= Bin17iBir1%iBint
= Bia7i%1Bis1¥is
= (B 11 7iBis) Ay
So,
Ti = (BiaiTiBi)_lai(BiaiTi.Bi)’
Ay = (Bi+1ai+1TiBi+1)-lTi(.Bi+1ai+17’iBi+1)’
fori=1,---, g — 1. Similarly, we have
Bi+1a’f+1.3i+1 = (BiaiTnBi)_1(.31'+1ai+17u8i+1)_1
Bia;7:B)
(.Bia'?ﬁi)_l(lgiaiTi.Bi) Bis 11 7iBirs) (Bii7iB)) -
These recursion formulae show that a,(i =
2,8, 716=1,--,g—1) and BB, =
2,--+, 2 are generated by the elements stated in
the theorem.

Finally we prove that 7;, w;, 05, &, 012, O
are generated by the elements stated in the
theorem. Now,

T, =a,

[Vol. 71(A),

w, = &, (B,a}B)),
0, = al_laz(.BzaleBz) (Bzagﬁz)—laz_lr
3P af (.BzaZBz) T;l(.BzaZBz)_laz—lau
012 = al(BlaiBl) Bya,1,8) o (Bzazrlﬁz)_l
al_l(BlalTIBI) - (Blafﬁl) a;.
It remains only to prove that p is generated
by the elements stated in the theorem. Let
Oiiv1 = ai(ﬁBia?nBi) (BiairinBi)‘1(Bi+1ai+l7’i18i+1)—lai_l
(BiaiTiﬁi)_l(BiafBi)ai:
The induced automorphism is given by

.

-1

a; = S; @;y,S;

Aiv17 4

a,—a,GF1i,1+1)

b, — si_lbi+lsi

biy1 ™ b;

b, — b, # i, i+ 1).

Let 0 = 0,_140g_2¢-1 " ** 02301, Then the induced
automorphism is given by

-1 -1 -1 -1
Ay~ Sy Syttt Sg 1,8, 1ttt S,8; = S,

g78v8
a,—a;_Gd=2,-+, 9

b, — s,b,s; "
b,—b_,G=2,---, 2.
Let 7 = Op. Then, the induced automorph-
ism is given by B
a,— $,a,s,
a,—a;, (G=2,,9

b, — s,b,s;"
b,—b,G=2,--, 9.

This means that n = & (BB’ (B,a’B)).
Hence p is generated by the elements stated in
the theorem. This completes the proof of the
theorem.
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