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Introduced 160 years sgo as an attempt to generslize complex numbers fo higher dimensions, quaternions are now recognized as one of
the most important concepts in modemn computer graphics. They offer a powerful way fo represant rotstions and compared to rotstion
matrices they use less memory. compeose faster, and are naturslly suited for efficient interpolation of rotstions. Despite this, many

ng Chnsttla.n-Mush-m Refatlons. A
Bibliographical History.

Preacher of Grace
practifioners have svoided qusaternions because of the mathematics used to understand them, hoping that some day & more intuitive

description will be avsilable

The wait is over. Andrew Hanson's new book is & fresh perspective on quaternions. The first part of the book focuses on visuslizing
qusternions to provide the intuition necessary to use them, and includes many illusirstive examples to motivate why they are important—sa
besutiful infroduction to those wanting to explore quaternions unencumbered by their mathematical aspects. The second part covers the
sll-important advanced applications, including quaternion curves, surfaces, and volumes. Finslly, for those wanting the full story of the
mathemstics behind quaternions, there is a gentle introduction to their four-dimensionsal nature and to Clifford Algebras, the sll-

encompassing framework for vectors and qusternions. The Old French William of Tyre
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b Dental roots (arrows) protruding into the antrum,

mal mucosal reactions to infectious inflammation, e. g. by
restricting the lymph drainage, thus provoking edema
and polypous swelling.

The rhinologist diagnosing one or more of these enti-
ties will, of course, reconsider a related flanking therapy,
if one exists, but will, finally, indicate endonasal surgery
as the royal road to sanitation or relief because this
method has also proved successful in syndromes such as
allergy and mucoviscidosis.

Palyps, retention cysts (Fig. 1.5}, and fistulas do not
have a high potential for recovery, so that removal of mu-
cosa should be restricted to these lesions, whereas smooth
swellings, cushions of edema, and areas of papillary mu-
cosa can be preserved and given the chance to recaver. It
is uncertain whether polyps and retention cysts in chil-
dren heal spontaneously.

& 1 Concepts of Intranasal Surgery of the Paranasal Sinuses

In sinusitis, the removal of mucasal lesions that appear to be
incapable of resolution is limited to polyps and (pseuda)eysts.
Flat edematous swellings and broad-based mucosal cushions
can be preserved. The treatment of granulations follows the
principles of the treatment of ulcers (see below).

Doctors and patients often ask whether the chance of
healing is reduced by allergy, particularly of the respira-
tory, immediate type. Basically, it is not: data on this are
scarce in the literature, and the conclusion is based on
only a proportion of patients because it is impossible to
subject large numbers of subjects to complete allergy
tests including all possible provocation tests before and
after operation.

About 10% of the population, including those with
chronic polypoid sinusitis, exhibit an allergic response,
and eosinophilia is often found in polyps. These twuo facts
have led to overestimation of the importance of Type 1
allergy in the genesis and prognosis of nasal polyps. How-
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