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ABSTRACT 

The necessary and sufficient condition for a 𝑝-petal graph to be planar is given in [1]. In 

this paper, we measure the nonplanarity of the 𝑝-petal graphs. Some results on crossing 

number, thickness, genus, and bisection width of 𝑝-petal graphs are proved. 
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INTRODUCTION 

The planar graphs that can be drawn on a plane without edge crossings have a natural 

advantage for visualization. Many problems which cannot be solved for general graphs 

can be solved for planar graphs. Many results which are difficult to prove in case of 

general graphs can be proved not with much difficulty when restricted to planar graphs. 

The four color theorem could be one such problem.  

The drawings will have the following properties:  

i. no edge passes through any other vertex than its end points; 

ii. no two edges touch each other, and no three edges cross at the same point. 

In case of nonplanar graphs, our natural approach would be to draw them in a way as close 

as a planarity as possible. The question will be: how is a given graph far from being 

planar? 

We can measure the nonplanarity of a graph on the whole, by using the following ideas: 

i. Crossing number; 

ii. Thickness; 

iii. Genus. 

 

CROSSING NUMBER OF 𝒑-PETAL GRAPHS 

The crossing number of 𝐺, denoted 𝐶𝑅(𝐺) , is the minimum number of edge crossings 

over all drawings of 𝐺. The study of crossing numbers began during the Second World 

War with Paul Turan’s Brick Factory Problem, a problem of finding the crossing number 

of the complete bipartite graph. For details refer Turan[2]. Clearly, 𝐶𝑅(𝐺) = 0 if and only 

if 𝐺 is planar. 

Zarakiewicz[3] conjectured that the crossing number of the complete bipartite graph is 
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⌋. This result has been proved true for some special 

cases of the graph. Kleitman[4]proved the result when 𝑚𝑖𝑛 {𝑚,𝑛} ≤ 6. Woodall [5]proved 



 



 


