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In doing the assignments, you are on the honour system, meaning that any submitted assignment is solely the work of the submitter. You are free to discuss the questions with your friends, but you should submit your own work. You will submit your homeworks through Moodle and they will be checked by Turnitin.
You must use a Word Processor to prepare your answers. Handwritten homeworks will not be graded.

1. A cyclic polygon is a polygon with vertices upon which a circle can be circumscribed. Given a doubly connected circular linked list of N planar points, where each point forms an edge with its next node, describe an algorithm in Pidgin-Algol to determine whether the corresponding polygon is cyclic or not. If the polygon is cyclic, also calculate its area. Points in the linked list are in counterclockwise order in relation to a point p', where p' is the average of all points of the given polygon.
2. Given a Doubly-Connected-Edge-List (DCEL) representation of a planar graph, and two faces Fa and Fb, write a Pidgin-Algol procedure to determine whether the polygon formed by the union of Fa and Fb is convex or concave. Fa and Fb are adjacent faces and the common edge is not included in the polygon that is formed by their union.
3. Let S be an arbitrary set of points in the plane. We would like to draw a minimal length open path that goes through all points of S. Using a greedy approach, write a Pidgin-Algol procedure to assign a unique rank to each point such that connecting the points by rank forms the desired path.
4. Using Euler’s formula as a starting point, prove the following inequalities for a Planar Straight Line Graph (PSLG) with the additional property that each vertex has degree greater than or equal to 3

v <= 2/3 e


e <= 3v – 6

e <= 3f – 6


f <= 2/3 e

v <= 2f – 4


f <= 2v – 4

Also prove that if a Planar Straight Line Graph (PSLG) is triangulated (that is every face is a triangle) then e = 3v – 6. Note that in this case some vertices may have degree less than 3.
