
MAT 362 - Differential Geometry 

Navigation:

Home
Syllabus
Homework
Resources

Announcement:

You will be
provided with the
following list of
Christoffel
Symbol formulas
(.ps, .pdf)
on the
final exam. It is
not necessary to
memorize them.

Announcement:

The final exam is
Wednesday,
May 19th, from
11:00 am to 1:30
pm in the regular
classroom.

If it were done when tis done, then twere well it were
done quickly.
If the assassination could trammel up the
consquence and catch, with his surcease, sucess - that
but this blow might be the be-all and the end-all here,
but here, upon this bank and shoal of time, we'd jump
the life to come. But in these cases we still have
judgement here; that we but teach bloody instruction,
which, being taught, return to plague its inventor. This
even-handed justice commends the ingredience
of our
poisoned chalice to our own lips.

http://www.math.sunysb.edu/~mkudzin/mat362/formulas.ps
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General Information

Professor: Matthew Kudzin 
E-mail: mkudzin@math.sunysb.edu
Office: Mathematics 2-118 
Office Hours: Monday & Tuesday, 9:00 - 10:00 am , or
by appointment

Classes: Monday, Wednesday, & Friday, 11:45 am -
12:40 pm in ESS room 183

Prerequisites

Students are required to have a solid understanding of
multivariable calculus and linear algebra. Some
knowledge of differential equations will be useful,
but
not necessary.


Textbook

The required textbook for this class is Differential
Geometry of Curves and Surfaces by Manfredo
doCarmo (Prentice Hall, 1976). It is an expensive book.
You can compare the prices of several on-line
merchants at directtextbook.com
. 

Homework

Homework problems will be assigned during each
lecture. All of the problems assigned during the week
are due at the beginning of class on the following
Monday. The assignments will also be posted online,
here.


Grading

http://www.math.sunysb.edu/~mkudzin/mat362/formulas.ps
mailto:mkudzin@math.sunysb.edu
http://www.directtextbook.com/prices/0132125897


The grades for this class will be based on the weekly
homework and a final examination. The homework
constitutes 70% of your grade. The final exam
contributes the remainng 30%.


Disabled students

If you have a physical, psychological, medical or
learning disability that
may impact your course work,
please contact Disability Support Services,
ECC
(Educational Communications Center) Building, room
128, (631) 632-6748.
They will determine with you what
accommodations are necessary and
appropriate. All
information and documentation is confidential.

Students requiring emergency evacuation are
encouraged to discuss their
needs with their professors
and Disability Support Services. For procedures
and
information, go to the following web site:
http://www.ehs.stonybrook.edu/fire/disabilities.asp.


http://www.ehs.stonybrook.edu/fire/disabilities.asp
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Math is not a spectator sport.
-- Herman Gluck

Assignment #1 (last modified: January 30, 2004)
(.ps, .pdf) - due February 2, 2004.
Assignment #2 (last modified: February 4, 2004)
(.ps, .pdf) - due February 9, 2004.

Solution to problem 1 (.ps, .pdf)

Assignment #3 (last modified: February 12, 2004)
(.ps, .pdf) - due February 16, 2004.

Solution to problem 2 (.ps, .pdf)

Assignment #4 (last modified: February 20, 2004)
(.ps, .pdf) - due February 23, 2004.
Assignment #5 (last modified: February 27, 2004)
(.ps, .pdf) - due March 1, 2004.
Assignment #6 (last modified: March 3, 2004) (.ps,
.pdf) - due March 8, 2004.
Assignment #7 (last modified: March 12, 2004)
(.ps, .pdf) - due March 15, 2004.
Assignment #8 (last modified: March 19, 2004)
(.ps, .pdf) - due March 22, 2004.
Assignment #9 (last modified: March 24, 2004)
(.ps, .pdf) - due March 29, 2004.

Solution to problem 3 (.ps, .pdf)

Assignment #10 (last modified: March 31, 2004)
(.ps, .pdf) - due April 12, 2004.
Assignment #11 (last modified: April 14, 2004)
(.ps, .pdf) - due April 19, 2004.
Assignment #12 (last modified: April 22, 2004)
(.ps, .pdf) - due April 26, 2004.
Assignment #13 (last modified: April 28, 2004)
(.ps, .pdf) - due May 3, 2004.

http://www.math.sunysb.edu/~mkudzin/mat362/formulas.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment1.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment2.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/solution2.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment3.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/solution3.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment4.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment5.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment6.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment7.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment8.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment9.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/solution9.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment10.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment11.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment12.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment13.ps


Assignment #14 (last modified: May 13, 2004)
(.ps, .pdf) - not for credit.

Solution to problem 5 (.ps, .pdf)

http://www.math.sunysb.edu/~mkudzin/mat362/assignments/assignment14.ps
http://www.math.sunysb.edu/~mkudzin/mat362/assignments/solution14.ps
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Books

For more about curves and surfaces in R3:

O'Neill, Elementary Differential Geometry
Millman & Parker, Elements of Differential
Geometry

The same material is presented from a completely
different point of view in
Differential Forms with
Applications to the Physical Sciences by Harley
Flanders.


For a more advanced treatment of Differential Geometry
in higher dimensions:

doCarmo, Riemannian Geometry
Gallot, Hulin, & LaFontaine, Riemannian
Geometry
Spivak, A Comprehensive Introduction to
Differential Geometry

Flatland, the 1880 book about life in a two dimensional
universe, is available free online
. If you don't like to
read books online, Dover publishes an edition for only
$1.50.


Gallery of Surfaces

f(x,y) = | |x| - |y| | - |x| - |y| is a continuous function.
The partial derivatives, fx(0,0) and fy(0,0), both
exist. However, f is not differentiable at (0,0).
You
can understand why by looking at the graph of f.
The contour surface (x2+y2+z2)2 - 8 x y z - 10
(x2+y2+z2) = -20 .
For more examples of
interesting surfaces defined as level sets, go to
The Scientific Graphics Project at MSRI.

http://www.math.sunysb.edu/~mkudzin/mat362/formulas.ps
http://www.geom.uiuc.edu/~banchoff/Flatland/
http://www.msri.org/publications/sgp/SGP/indexc.html
http://www.msri.org/publications/sgp/SGP/indexc.html


Mathias Weber has a Virtual Minimal Surface
Museum which includes a movie of the associated
family of minimal surfaces between the catenoid
and the helicoid.

Mathematica programs

I have written a Mathematica notebook to allow
you to construct your own
minimal surfaces by
specifying the Weierstrass data. It includes
several examples and a brief description of how to
determine the
conjugate minimal surface and the
associated family.

Papers

Many recent publications are available online at the
e-
Print archive.


Online resources

A lot of good work is being done by the gang at
Amherst. Their website includes several galleries of
minimal (and other related) surfaces.


http://www.indiana.edu/~minimal/
http://www.indiana.edu/~minimal/
http://www.indiana.edu/~minimal/
http://www.indiana.edu/~minimal/maze/movies/cathelibig.mov
http://www.math.sunysb.edu/~mkudzin/mat362/weierstrass.nb
http://xxx.lanl.gov/
http://xxx.lanl.gov/
http://www.gang.umass.edu/
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