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This well-written paper concerns the study of representations of a finitely generated grdop

the algebraic Lie groupr = SL(2, C). LetI" be generated bg,, . . . , £, and letX,, = G*" be the
representation variety of a ramkfree group inta5. In this case, a representation is stable with re-
spect to the conjugation action if its orbit is closed and its isotropy subgroup is of dimension zer
Recall that a representatignl” — G is said to be reducible if there is@l’)-invariant subspace

of C2. In these terms the author shows that a representatibn- G is reducible if and only if
(p(E1),...,p(En)) € X, is not stable if and only if every factqi(g;) is simultaneously conju-
gate to an upper triangular matrix if and only if all triplesE;), p(g;), p(gx)) € X3 correspond

to reducible representations of a rahkree group. This gives a finiteness result for reducibility.
Next, the author determines a numerical characterization for reducibility. In particular, it is show
that p is reducible if and only if for allj, &, [, tr([p(g;), p(Zx)]) = 2 andtr(p(€;)p(Er)p(E1)) =
tr(p(1)p(Er)p(;)), where[, | is the commutator. It is very interesting to note that reducibility of
SL(2, C) representations of finitely generated groups is determined by reducibility of represent:
tions of free groups, themselves determined by representations of rank 3 subgroups. As noted
the author, this extends a result of M. Culler and P. B. Shalen [Ann. of Math1{#Z)983), no. 1,
109-146MR0683804 (84k:5700%)

Having characterized reducibility (and consequently irreducibility) the author moves on to de
scribe the orbits of7 representations of free groups in terms of trace functions. In particular,
extending a result of W. Magnus [Math. Z70(1980), no. 1, 91-103\1R0558891 (81a:20048)
the author first shows that for any;, B, € G such thattr([By, Bs]) # 2, there existyy € G
so thatd; = ¢B;g~! are transposition invariant. Then, fixing any vectog C*"% there exist
As, ..., A, € Gsothat

S = (tI‘(Ag), tI‘(AlAg), tI‘(AQAg), ce ,tI’(An), tI’(AlAn), tI‘(AQAn)).

Conversely, all such solutions are characterized, the numldéaobits being finite. Interestingly,
the author shows that the ma§y, — C3" 3 given by appendingtr(A;), tr(As), tr(A4;4,)) to
the (3n — 6)-tuple of trace functions above is only surjective wheequals2 or 3; an explicit
obstruction is obtained in the appendix. However, the map is almost surjective since it omits a s
contained in a subvariety of codimensibn

The methods used to prove these theorems are all constructive, as to provide algorithms
computations. Consequently, the proofs themselves are direct and computational. The invari:
theory of C. Procesi [Advances in Math9 (1976), no. 3, 306—38IMIR0419491 (54 #7512)s
used as a starting point. Consequently, many of the results are in terms of the conjugation invaria
of n copies of arbitrary2 x 2 matrices (not assuming determindit Some suggestion is made
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how to generalize some results3a(m, C). It would be very interesting to have corresponding
theorems about x 3 matrices, in particular, to generalize the obstruction obtained in the appendix
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