Mth 593/493  Topics in Mathematics—Conics

Instructor:  Keith Kendig

Location:  Solon Campus   

Text:  Conics by Keith Kendig 
Course Description:  The course will start with a review of conic sections—ellipses, parabolas and hyperbolas.  As part of this review, we will sketch an arbitrary conic from its equation, and in reverse, derive any conic’s equation from its picture.  These conics will include ones that have been rotated from their standard position.
After these and other basic topics, we will move on to viewing conics from a more general perspective.  As one example, we will learn how to compress the entire plane down to a disk, permitting us to see what parabolas and hyperbolas look like as our gaze moves toward infinity.  We will discover that a parabola is in fact what you get when you push an ellipse so far that one end finally touches the line at infinity.  And when you continue pushing, the pushed-over part emerges at the opposite end of the “universe” (our disk).  The pushed-over part and the not-pushed-over part are actually just the two branches of a hyperbola.

Ordinary conics may look innocent enough, but in reality they like to hang out in the fourth dimension.  In fact, we will realize that their natural habitat is 4-space, and all sorts of unifying things happen when we make that journey.  As just one example, the gap between the two branches of a hyperbola looks completely empty, but it isn’t, because hiding in the third and fourth dimension is an ellipse connecting the two branches.  To see it, we just have to look in the plane containing those two dimensions.
To help us in our explorations, we will regularly use Maple and Cabri (a popular geometry-drawing program) installed in the computer lab.  In addition, the text comes supplied with a disk containing 36 interactive conics applets, and these will let us explore many of the ideas in the course. 
