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Smallest Enclosing Circle

• Given: finite set of points  

• Seeked: Circle with smallest radius, which encloses P 

• For every point set .  there exists a subset , st. 

P ⊆ ℝ2

P ⊆ ℝ2 |P | ≥ 3 Q ⊆ P
|Q | = 3 ∧ C(Q) = C(P)



Smallest Enclosing Circle
Algorithm

• Runtime: T ∝ Geo(1/(n
3)) ⇒ O(n ⋅ n3)



Smallest Enclosing Circle
Algorithm

• Runtime: O(n ⋅ T) = O(n ⋅ log(n))



Convex Hull

• Given: Pointset  

• Seeked: convex hull of P, conv(P) as sequence  vertices of the polygone 
starting with an arbitrary vertex, then counterclockwise 

• Convex hull:= minimal convex set that contains P 

• Border Edge:= ordered pair  for  with  st. all dots of  are on the left side of 
 

• General Position:= no three dots are on one straight line and no 2 points have the same x-
coordinate

P ⊂ ℝd

(q1, q2, . . . , qh−1), h ≤ n

(q, r) q, r ∈ P q ≠ r P
(q, r)



Convex Hull
Jarvis Wrap

• Runtime: O(n*h) 

• Special Cases: 

• 2 points with smallest x-coordinate  
-> we choose the one with smallest y-coordinate 

• 3 or more points on one line  
-> We do (det(p, q, qnext) < 0) ∨ (det(p, q, qnext) = 0 ∧ |qp | > |qqnext | )



Convex Hull
Local Repair

• Improvement step:= in case p,p’,p’’ 
 are consecutive points and p’ is on  
the left of pp’’, we remove p’ out  
of the sequence 

• Runtime: O(n*log(n))



Convex Hull
Planar Graphs

• Planar Graph:= Edges cross, if at all, only in endpoints 

• Triangulation:= no edge can be added without resulting in 2 crossing edges 

• #improvementsteps = 2n-2-h 
We start with 2n-2 edges, in each step we reduce 2 edges to 1, h stay in the end 

• #triangles in the triangulation = 2n-2-h 
We begin with 0 triangles, in each step we create 1 

• #edges in the triangulation = 3n-3-h 
In the beginning we have n-1 edges, in each step + 1




