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Shortest Paths in the Plane with Obstacle Violations

In this thesis, we first study variants of the classical geometric shortest path problem inside a simple
polygon. In this version we allow to go outside the polygon. Let P be a simple polygon with n vertices
and let s and t be two points in P. For an integer k > 0, we define a k-violation path from s to t to be a
connected path between s and t whose intersection with outside P consists of at most k segments. The
number of segments of the path inside P. has no restriction The goal is to compute a path with minimum
Euclidean length among all (< k)-violation paths from s to t. In this thesis, we study this problem for k
=1 and give an algorithm to compute the shortest one-violation path in O(n?) time. We show that this
problem for rectilinear polygons, is solvable in O(nlogn) time.

Then, we study the problem of computing shortest paths in the plane among h convex obstacles, where
the path is allowed to go through (violate) up to k obstacles, for k <h. Given a fixed source point s, we
show how to construct a map, called a shortest k-path map, so that all destinations in the same region of
the map have the same combinatorial shortest path passing through at most k obstacles. We prove a tight
bound of @(kn) on the size of this map, and show that it can be computed in O(k?n log n) time, where n
is the total number of obstacle vertices.

Finally, we will study visibility graphs, which will be used to compute the length of the shortest path

between two points inside a given polygon..

Keywords: Shortest paths, Simple polygons, Rectilinear polygons, Continuous Dijkstra, Obstacle cross-

ing, Visibility



Shahrood University of Technology
Faculty of Mathematical Sciences

M.Sc. Thesis in Optimization

Shortest Paths in the Plane with Obstacle
Violations

By: Mohammad Hossein Teymouri

Supervisors

Dr. Jafar Fathali
Dr. Abolfazl Poureidi

June 2020



	فهرست تصاویر
	فهرست جداول
	مفاهیم اولیه و پیش‌نیازها
	گراف رؤیت پذیری
	الگوریتم دایکسترا
	 روند الگوریتم دایکسترا

	الگوریتم پیوسته دایکسترا
	نمادهای مجانبی
	نماد 
	نماد O
	نماد 
	نماد o
	نماد 


	محاسبه گراف رویت پذیری
	الگوریتم رئوس رؤیت پذیر S
	الگوریتم رئوس رؤیت پذیر (p,S)

	کوتاهترین مسیر k-حذفی
	مسائل مسیر هندسی با حذف موانع
	کوتاهترین مسیر با حذف در گراف
	الگوریتم دایکسترا k-حذفی (G,s,t):

	مسئله مسیر یک-حذفی در چندضلعی ساده
	مسئله کوتاهترین مسیر یک-حذفی در چندضلعی با خطوط مستقیم (مستطیل شکل)

	k-مسیر و ویژگی‌های آن
	 تعریف k-مسیر 
	ویژگی های k-مسیر

	نقشه کوتاهترین مسیر، SPMK
	 خواص و محدودیت ها 
	 پارکینگ سطح k و ساختار SPM=k
	پیچیدگی‌های SPMk
	محاسبه ی یک الگوریتم برای کوتاهترین مسیر

	نتایج
	مراجع

