CS 357

Final Exam
December 18, 2006
1. Why do lines that are parallel in space appear to intersect in a perspective picture?  You might find it helpful to draw a picture.  

2. What is the difference between Gouraud Shading and Phong Shading?  If you were implementing a graphics system, which type of shading would you provide, and why?


3. Explain ambient, diffuse and specular reflections.  To help with your explanation, suppose you have a red surface (color <1,0,0>) and a white light (color <1,1,1>).  For each type of reflection give a sentence or two (two at the most) that describes in English what this reflection is, and then draw a picture and explain how the intensity of the reflection is calculated.  

4. An implicit surface is one defined by an equation that relates x,y, and z variables.  For example a sphere is an implicit surface because it is defined an equation such as 
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.  Nothing says explicitly what x, y, and z are; any point 
(x, y, z) whose coordinates satisfy this equation is on the surface.  Of course, we know how to ray trace spheres.  What are the issues involved in ray tracing implicit surfaces in general?

5. I am trying to draw a Bezier spline curve with two humps, like an uppercase letter W.  What control points should I use?  Give a list of control points that will define a smooth (differentiable) spline curve with two humps.  Use any scale that you like, but I am looking for actual 2D coordinates.  How many separate segments will make up this curve?








6. The basic equation of a spline patch is
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  where G is a 4x4 matrix of control points and M is the basis matrix for the particular style of spline you are using.  Give an algorithm for displaying such a patch.  You can assume you are using a Z-buffer system with Gouraud shading, so if you can cover the patch with small polygons you just have to say what the vertices and normals of these polygons are.  I’m not worried about efficiency here, so it is not necessary to use forward differences.  

Tell me about radiosity.  What is a radiosity system?  How does it work?  What is good about it?  What is bad about it?
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