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Ranicki. Andrew: s7010
The alaebratc theory of surgery. I: Foundations.
Proc. Lond. Math. Sec.., II11. Ser. 40. 87-192 (1980).

Ranfckt. Andrew: 57011
The algebratc theory of surgery. I1: Applications to torolooy.

Proc. Lond. Hath. Soc.. III. Ser. & 193-283 (1980).
[In this review the reviewer has included the suthor's recent book "Exact sequences
in the algebralc theory of surgery". For a deteiled review of this monograph see
the following review. ]
In these pepers the suthor develops & surgery theory for chaln complexes satisfying
& duallty condition. The origingl surgery theory invelves modiflcation of manifolds,
and there 1s an cbhstruetion involving quedratie forms. The chain complex theory is
& pnatural half-way step between the geometry and the algebra, With the publicaticn
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of "Exact sequences” the author has carried the theory far beyend the status of a
usaful intermediste step. The reviewer feels that i1t 45 now the best setting for
the study of surgery ss s theory. This is not to suggest a8 victory of mlgebra over
geometry. Almost the opposlite, sinee these chaln complexes behave very much like
spagms (with some new operations, like desuspending mapping cones). In fact
intulticons from both polnts of view are useful in this context. The .theory offera
simplioity, completeness, and new applicetlons. There 18 A lot of foundational
materdial, but it 1s certainly less involved than the transversality, homotopy,
bundle theory, lmmersion theory, eto. Involved in the manifold approsch. Of course
these things are necessary for geometric applicaticons, but 1t 1s an advantage not
to have to deal with them all when investigating the theory. The foundations are
summarized in the flrst chapter of "Exact sequences", wilth references to
"Poundaticns"., The treatment is comprehensive and detailed. In "Exact seguences”
some of the major theorems of surgery are proved from this peint of view, In
versions the author deseribes wilth conesiderable Justification as definitive. There
are many notes {end Fert IT) relating the material to the geometry, and the bilb-
lographicel references are extensive and up to date, The arguments are slso glven
in great detall., Although a burden for the publishers, this is very useful to those
trying to extend the arguments or adapt them to new settings. Others can skip them,
Hew applications probably will cccur on three levels of abatraction. The lowest
level exploits the direct mccess the theory gives to individual obetructions. &
numnber of people hes used 1t to check examples during development of general
theorems. It 1s used in Part IT, SBection 8, to prove a very general product formula,
and in Seotion 9 to investigate the dependence of manifold surgery obstructions

on bundle data. The next level concerns the obstruction groups. Most of the known
aystematic computational techniques are developed in "Exact sequences"”. These
include previcusly geometrle materisl (polynomial extensicons, low codimensicnal
submanifolds) as well as algebraic (localization, Mayer-Vietorls sequences). As
we move toward a deeper understanding of the groups it seems likely that ocne of
the K-theory variants will prove more regular than the others. If 1t is the
proJective theory 1P, as seems likely, then the chain complex point of view will
be nearly essentiel for further progress. There are geometric interpretations of
thase groups [noncompact surgery, surgery X3') but these are too awkward to use
direatly. The highest level of cbstruetion concerns the theory as & whole. When
done on the clessifying space level the L, groups appear as homotopy groups of

an infinite loop space, This rich strueture has been only Lightly explolited.
Ranlekl introeduces the symmetric groups 1%, which are a ring over which L, 1sa
medule, Presumably these are homotopy groups of an E” ring speetrum [P, J. May,
Ew ring spaces and E, ring spectra (1977; Zbl. 345.55007)] over which the L spaces
are modules. The bare existence of some of this structure has been used by
L.Taylor snd B.Williams [Algebr. topology, Proc. Conf., Waterloo/Canada
1978, Leot. Notes Math. 741, 170-198 (1975)] to derive formulae for surgery
obstruetions. There is undoubtebly & great deal more to be done with these
structures. For this the chain complex theory will be essential, since there is
ne satisfactory geometric diseriptien of L¥*. Readers are advised to start with
Seotion 1 of "Exact sequences”, and work toward particular goals from there. Thepe
ere gquite & few misprints. This is & considerablse diasadvantapge singe proofs tend
to be formulae given explicitly, rather then reasoning from which formulae can be
derived. Comparliscn of versions given in "Exact sequences" and Part I often
resolves arrors, but there are places where thers are errors in both verslons.
Also ochenges in notation have confused metters. The author has a partial list of
misprints. F. Quinn.

Ranicki- Andrew: ® 57012
Exact seguences in the alsebraic theory of surgerr.

Hathematical Notes, 2&. Princeton, New Jersey: Princeton University
Press? University of Tokro Press. XVII- B43 p. § 21.50 (1961).

This book is Part IIX of & series of resesrch papers of the auther about "The
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algebrale theory of surgery”. In Part I: "Foundations" and Fart II: "Applications
to topology" [Froo. Lond. Math. Soc., IIX. Ser. 40, 87-192, 193-203 (1580: see the
preceding review)] the cobordism theory of algebrale Poinearé complexes with a
symmetris (resp. guadratic) structure was used to define for sny ring A with
involution a sequence of abelian groups L° (A} (resp. L. (&)}, n€F, and to study
their applications to the gecmetric theory of surgery on compact manifolds, The
present Part TIT establishes wvarious exact sequences for the L-groups, which show,
that the groups LF{A)} (resp. I,(A)) are related to the symmetris (resp, gquadratio)
Witt group L7 {A} (resp. Is(A)) in a similar way &s the higher algebraie K-groups
are related to the prolective class groupBa(A). - §1 recapltulates the main
definitions end results from Part I and Part II. In § 2 relative symmetric (resp.
guadratic) Legroups L°(f} (resp. L,(f)) are defined for a morphism f: A=5 of Pa
rings with invelution,; and it is shown, that these groups fit into a long exact i
sequence .., =L (A~ LM (B) =12 {£Y— " *{A)~... {similar for the guadratic L-groups).
In § 3 the speoial case, where £:A=5 A 15 & localization map inverting & mmalti-
plicative involutlon invarisnt subset & of A of non-zero divisors, is consldered
and the groups L°(f) (resp., L.(f)) are identified with the cobordism groups L° (A,3)
{resp. L (A,5)} of symmetrie (resp. guadratic) Foincaré complexes over A, which
become acyelie over 27 “A. For n< ] these L-groups are then interpreted as Witt
groups of non-singular 5 A A-valued linking forms and linking formatlons on
S-torsion A-modules of homoleglcoal dimensionm 1. Thus the author obtains a gen—
eralizatian of losalization exact sequences proved previously by M. Karoub i
[fnn. Sel. EI:!.. Norm. Supbr., IV. Sér. T, 359-403 {1975; Zbl. 325.18011) and 1bid.

B, 99-155 (1975: Zbl. 345.18007)}], W. Par don [Algebr, K-theory, Proe. Conf.

Evanston 1976, Lect. Notes Math. 551, 336-379 (1976; 2Zbl. 352.15016)] snd
G.Carlsson and R.J.Milgram [J. Pure Appl. Algebra 18, 233-252
(1980: Zbl. 443.100158)]. The localization sequence is alsc used to prove that
excision holds for L*(A,S8) and L° (A, S] {resp. L,(A,3) and Ih{h,sj}, whers

f=1m A/sh is the S-pdic completion of A. Thus the exaat Mayer-Vietoris sequenge

5 e (R =1 ) @1 (A) =L (5 %) ~1*"2(A) = ... (similar for the quadratic

L-groups)] atteched to the arithmetlc square T"S_"A is obtained. Again, in speaial
A-813

cases this sequence had been proved iy C. 7. C. Wa 1 1 [Invent. Math. 23, 261-288
{19%4; Zbl. 278.16018)] and Karoubl (loc. eit.). A similar sequence in unitary
K-theory has been cbtained by A. B a &k [K-theory of forms {1981; Zbl. 465,10013)].
Tn § 4 the author applies hls technigues to the classieal situation of a Dedekind
domain, discusses the failure of reductilon for I® and of deviseage for I, end
computes the integral and retlonal Legroups. § 5 is devoted to the "Fundamental
theorem of algebraic L-theory": If A is a ring with invelutien - , « a ring auto-
morphism of A, such that af{a) =& *(a) (a€A) and x an indeterminate with x=x,
ax=xe(a), the L-groups of the a-twisted polynomial extensions .0. ix1, .ﬂ. [x,x"]

are related by exact sequences of the fype g=1t (/) -1 I{A [:c]]'-‘:B'L {ﬂ [x ]}-
I[ﬂ. [x,x ]"L I{A Y=0 {zimilar for the gquedratic L-gmups}, where A" denctes

the ring A with involution a—w«(&). In § 6 exact Mayer-Vietoris sequences are
derived for quedratie L-groups, whioh are attached %o a certeslan sguare .El-?'
B
of rings with involution, whers B'=A' or B=A' 1z supjective. In general, there
are no such sequences for the symmetrlie Legroups. Flnally, § 7 is viewed as a
preliminary step towards codimension q surgery theory with further applications
to be expeoted In fortheoming paperz of the auther. This book, which 1s prinoipally
a research menograph, 1s very useful for all people working in surgery theory,
singe it presents in & clearly written way all posslble exmot sequences, that
are needed in attacking surgery problems, and they certainly will appreciate the
great effort done by the author to lay firmm ground in this part of mathematios.
Hopefully, this book will also be recognized by mathematicisns working in more
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claseical guadratic form theory, sinece the tools pregented here seem to be of great
uge for the solution of problems about guadratie forms over arbitrary rings. A first
atep in this direction has recently heendoneby Pardon [The map of the Witt group

of a regular local ring to the Witt group of 1ts fleld of fractiens (preprint)].
M. Kolster.





