(Read free ebook) Differential Manifolds (Dover Books on Mathematics)

Differential Manifolds (Dover Books on M athematics)

Antoni A. Kosinski
audiobook | *ebooks | Download PDF | ePub | DOC

Antoni AT Kosinski

DOWNLOAD " '|{="READ ONLINE

#1044111 in Books 2007-10-19 2007-10-190riginal language:EnglishPDF # 1 8.46 x .55 x 5.34l, .67 #File
Name: 0486462447288 pages | File size: 52.Mb

Antoni A. Kosinski : Differential Manifolds (Dover Bookson Mathematics) before purchasing it in order to gage
whether or not it would be worth my time, and all praised Differential Manifolds (Dover Books on Mathematics):

0 of 1 people found the following review helpful. Gentle introduction to pre-Ricci-flow differential topology.By Alan
U. KenningtonThis 1993 book by Antoni Albert Kosinski is peripheral to my own DG interests. So | will say very
little about it, except that it is an excellent and relatively "gentle" introduction to the differential topology which


http://f3db.com/pub/links.php?id=0486462447

preceded Hamilton's Ricci flow idea for attacking the Poincar conjecture in the early 1980s. There are many books on
such pre-Ricci-flow differential topology, and they cover much the same material, but this book by Kosinski tries to be
helpful to the reader, rather than showing off virtuoso techniques in perplexing ways as some books seem to do.The 14-
page review of Perelman’'s work in an appendix, written by Morgan in 2007, the same year as the appearance of the
comprehensive Morgan/Tin book, "Ricci Flow and the Poincare Conjecture”, is anice overview of the ideas used by
Perelman, although it does seem to be very much disconnected from the material in the main body of the book. (This
appendix isreferred to in an interpolated paragraph on pagel65. There's another interpolated paragraph on page 164
also, which you can recognize by the different font.)As | said above, this book is peripheral to my interests because it
isreally adifferential topology book, not a differential geometry book. So it contains all of the topics regarding
differentiable manifolds which do not interest me personally. However, if | ever do want to get into differential
topology, this book will be first on my study list.0 of O people found the following review helpful. Four StarsBy john
mahonok59 of 59 people found the following review helpful. Almost everything about higher-dim smooth manfoldsin
220 pgsBy MalcolmDon't be deceived by thetitle of Kosinski's "Differential Manifolds," which sounds like a book
covering differential forms, such as Lee's Introduction to Smooth Manifolds, or by claimsthat it is self-contained or
for beginning graduate students. In fact, the purpose of this book isto lay out the theory of (higher-dimensional, i.e., =
5) smooth manifolds as it was known in the '60s, namely, the techniques of handle decompositions, framed cobordism
including the Thom-Pontrjagin construction, and surgery (sometimes called spherical modification). Offhand, | can't
think of another book that covers all these topics as thoroughly and concisely, and does so in away that is readily
comprehensible. The first 4 chapters are an overview of the basic background of differential topology - differential
manifolds, diffeomorphism, imbeddings and immersions, isotopy, normal bundles, tubular neighborhoods, Morse
functions, intersection numbers, transversality - as one would find in, e.g., Guillemin and Pollack's Differential
Topology, Milnor's Topology from the Differentiable Viewpoint, or Hirsch's Differential Topology, albeit at a higher
level and with much less explanation. As the author himself states, with some understatement, "The presentation is
complete, but it is assumed, implicitly, that the subject is not totally unfamiliar to the reader." Although | would
dispute somewhat the notion that it is complete, as several very important results on immersions and isotopies of
Whitney and Haefliger are cited and used repeatedly, but not proved, since, as the author explains, it would have taken
the reader too far afield. The reader should also have a good knowledge of algebraic topology (Dold and Spanier are
frequently used as references), as well as the classification of bundles over spheres as found in Steenrod.Since the
purpose of thefirst 4 chapters (about 75 pp) isto develop the machinery of differential topology to the point where the
results on handles, cobordism, and surgery can be proved, severa topics are briefly touched upon that are generally
not encountered in introductory diff top books, such as the group Gamma of differential structures on the m-sphere
mod those that extend over the m-disk or the bidegree of a map from a product of spheresto a sphere, in addition to
the aforementioned results of Whitney and Haefliger, but just enough is given so that they may be used in later proofs.
Most perplexing is Chapter V, on foliations, which has only a tenuous connection to the preceding material and
absolutely none to the following. It seems that the author just included it because he felt that knowledge of the subject
was essential for atopologist, not because it was necessary for the purposes of this book; it certainly could be skipped,
but is worth reading as a brief introduction to foliations. The heart of the book is Chapter VI, where the concept of
gluing manifolds together is explored. Normally, connected sums are defined by removing imbedded ballsin 2 closed
manifolds and gluing them along the spherical boundaries, but Kosinski instead constructs, explicitly in local
coordinates, an orientation-reversing diffeomorphism of a punctured ball and then uses that to identify punctured balls
in each manifold. Similarly, handle attachment is defined, rather than by just attaching a handle to an imbedded sphere
in the boundary, but instead by again explicitly constructing an orientation reversing diffeomorphism of a (in the O-
dim case) punctured hemisphere and then identifying it with the normal bundle of a point in the boundary of the
manifold. In this way, one automatically constructs smooth manifolds without having to resort to "vigorous hand
waving" to smooth corners. The downside to this method (which islikely to be unfamiliar to modern readers) is that
much time is spent constructing explicit formulas for handle attachments, e.g., in local coordinates, but after Chapter
V1 the details of these maps are no longer needed. The last 4 chapters are the most interesting, as all the tools
developed in the first 6 chapters are used to prove results such as the existence of handle decompositions for
manifolds; the classification of handlebodies; the h-cobordism theorem, proved much easier than in Milnor's Lectures
on the h-Cobordism Theorem; the Poincare conjecture for dimensions 4; Poincare duality (for smooth manifolds only);
the Morse inequalities; the existence of Heegard diagrams; the equivalence of the aforementioned group Gammawith
the group of differential structures on the sphere and with h-cobordism classes of homotopy spheres (Theta); the
Pontrjagin-Thom isomorphism; results on stably parallelizable and aimost parallelizable manifolds; conditions under
which surgery can eliminate homology in the middle dimension of aframed manifold that is closed or has a boundary
that is a homotopy sphere, thus leading to corollaries about when a manifold is cobordant to a highly-connected
manifold (such as a sphere); and the computation of some of the aforementioned Theta groups. As you can see, alot of
important results are derived, whose proofs are compl ete except for afew technical lemmas that are cited.Most
chapters conclude with a section titled "Historical Remarks" or just "Remarks," that explains the history of the



development of the subject, including many references. The author himself, now almost 80, had in hand in some of
these developments and was personally well-familiar with the giants of 20-c. mathematics who discovered them, such
as Thom, Bott, Milnor, Smale, Whitney, Wall, Browder, Morse, etc. Thetext is aso interlaced with exercises, most of
which are relatively straightforward. The book concludes with anew appendix, written last year by John Morgan (my
former thesis adviser), on Perelman's proof of the Poincare conjecture. It's just an overview of the proof and feels
really out of place, the only connections being that it concerns the Poincare conjecturein dim 3, whose proof for
dimensions higher than 4 is one of the highlights of this book, and also that Perelman's proof involves a kind of
surgery. This appendix does little to enhance the value of the book.The book is not without it faults, however. In
addition to the above observations about it being too advanced for an introductory text and the incongruity of Chapter
V, there are the usual batch of typos: an arrow pointing the wrong way in adiagram on pg 231; awrong sign in the
second displayed equation on pg 102; the switching between indices 0,1 and 1,2 on pg 93; the reversal of the equations
for the equator and meridian, as well as the words themselves, on pg. 212; 1/2 in place of epsilon 3 lines above egn
(2.2.6) on pg 128; missing bars over the hin many placesin pp. 110-11, as well as omitting the -1 exponent for g in
one place; etc. There are also errors of exposition, such as reversing the order of thei and j termsin the definition of
M1 and M2 on pg. 211, which leads to factors of +/- missing from subsequent formulas, that fortunately do not impact
the results, but do waste the reader's time; this category would also include Case 2 on pg. 214, whose proof isidentical
to that for Case 1 after aframed surgery and thus unnecessary, or even the 2 possibilities for m, listed in the first
sentence for both Case 1 and Case 2 on that page, that arein fact identical, as well as an extraneous condition on n on
pg 171. A more serious omission is Theorem X,5.1 (in the notation of the book), which should have been stated in 2
ways, one of which being analogous to Theorems X,4.5 and X,3.4 for use in proving the corollaries 5.2 and
5.3.Probably the worst mistake is when the term "framed manifold" isintroduced and defined to mean exactly the
same thing as "pi-manifold," without ever acknowledging this fact, and then the terms are used interchangeably
afterward, with theorems about framed manifol ds being proved by reference to results about pi-manifolds, and even
with the redundant expression "framed pi-manifold" being used in afew places. Moreover, "framed cobordant” is then
defined in Chapter X to mean something different than it meant in Chapter IX.Another group of complaintsthat | have
iswith the system of references. First of al, the chapter numbers do not appear in either the running heads or the
theorem numbers, so when aresult is cited in a previous chapter, the reader must flip back and forth through the book
to find it, remembering the chapter numbers for each chapter, or must go back to the table of contentsto locateit.
Moreover, many theorems from earlier chapters are used without comment, or areference is made to a theorem when
infact a corollary isbeing used (or vice versal). Sometimes a theorem from another source is cited as the justification
for a statement, when in fact the author is directly applying atheorem from his own book that just happened to use that
other author's result in its proof - citing his own theorem, by number, would save the reader alot of effort. And then
there's the important imbedding theorem of Haefliger that he frequently cites, even though he never actualy states
what the theorem says! (I had to read Haefliger's paper to verify that it actually could be used to produce the results
that Kosinski wanted.)

The concepts of differential topology form the center of many mathematical disciplines such as differential geometry
and Lie group theory. Differential Manifolds presents to advanced undergraduates and graduate students the
systematic study of the topological structure of smooth manifolds. Author Antoni A. Kosinski, Professor Emeritus of
Mathematics at Rutgers University, offers an accessible approach to both the h-cobordism theorem and the
classification of differential structures on spheres."How useful it is," noted the Bulletin of the American Mathematical
Society, "to have asingle, short, well-written book on differential topology." This volume begins with a detailed, self-
contained review of the foundations of differential topology that requires only a minimal knowledge of elementary
algebraic topology. Subsequent chapters explain the technique of joining manifolds along submanifolds, the handle
presentation theorem, and the proof of the h-cobordism theorem based on these constructions. There follows a chapter
on the Pontriagin Constructionthe principal link between differential topology and homotopy theory. The final chapter
introduces the method of surgery and appliesit to the classification of smooth structures of spheres. Thetext is
supplemented by numerous interesting historical notes and contains a new appendix, "The Work of Grigory
Perelman,” by John W. Morgan, which discusses the most recent developmentsin differential topology.



