Math&Art

Spring 2011

Study sheet for Exam #1

which is set for Thursday, March 3

1.  Big leaps forward (together) in art and in physics:  Newtonian (clockwork) mechanics ushered in the Renaissance and its mechanistic photorealism; Einstein’s relativity, oddball spaces (like the knot complement), and quantum mechanics echoed with Picasso’s deconstruction of space; chaos and fractals are reflected in numerous artworks today.  More about chaos/fractals on Thursday and beyond.

2.  Linear perspective in renaissance art and in computer graphics--what it accomplishes (3D realism), several ways to get it:  mechanical linkages, tack ‘n’ thread, a good eye, mirrors, lenses, camera obscura, equations (as in computer graphics).

3. Artistic, mathematical, and practical applications of projections (perspective, stereographic, mapping).
4.  Other 3D and naturalistic lighting methods in art and CG, in Vermeer and in Debevec:  use of natural light (perhaps captured with camera obscura in the first case, captured by film and a spherical mirror in the second); distance dimming (Da Vinci’s bluing and blurring); defocusing; highlights and shadows.

5.  Perspective of the five platonic solids:  which one has the most "pencils" or bundles of parallel edges, which one has none.  Each bundle gives a linear vanishing point.  (Actually, a bundle has a vanishing point in each direction, but then the “lines” have to bend somewhere!)  But especially being able to see a vanishing point, to draw where it lies.
6.  The strange geometry of the knot complement of the Borromean rings (Not Knot):  called a hyperbolic space, and hence of negative curvature; we note that perspective is weirdly warped in hyperbolic space.  It is an odd fact that in spherical space (like on the Earth), there are no parallel lines and so there is no “need” for perspective.

7.  Other space forms for our universe, and how they appear different than what we think we  see:  Moebius, Klein, half-twist; identification of faces of fundamental cubes; what the spaceship sees.  Life on a 2-torus, sphere, etc.

8.  Using the library and learning Greek (no Greek will be on the exam).
9.  The value of puzzly problems.

10.   one and uh two,  ... and even three, but not four 

Here are some of the typical tasks on the exam:

Note:  open books and notes.  You can borrow my book if necessary.
1.  Match:
 ____
J. Weeks  


A.  linear perspective genius       

____
S. Dalí



B.  proof by contradiction

2.  Fill in:     

The art, especially __________, of the last six or seven __________  ...

Leonardo, foundation  ...
II.  T/F/X  (True-False-eXplained) (3 points each)  

Circle the T or F, then--if you wish--write a few words or give an example to explain your answer.  Even if you are wrong on the T/F, an explanation can be worth partial credit.  

Remember to mark the T or F.
[image: image1..pict]
1.  Regular solids are always ... . 

T    F    X:
III.   Multiple-choice.  (2 points each) 
4.   The view ascribed to Newton that nature operates as clockwork is called:

(A)  Divine intervention   ...

IV.   Work out.  (4 points each) 

1.  We can make a torus by folding a square into a cylinder, and then joining the circular ends with the same orientation.  If we twist the cylinder half a turn, we get a two-dimensional version of the  "half-turn space."  ...

2.  Find two vanishing points in the watermark.  Maybe there are three!

V.   Essay.    
1.  Pick one; write a decent paragraph  (3-5 sentences) about it on the back of the test.  

B.  How we see the world is reflected in our art.  ...




























