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ABSTRACT 

We classify the edge-to-edge tilings of the sphere by congruent polygons. For simplicity, we call them the 

tilings. By the Euler formula, these polygons are triangles, quadrilaterals and pentagons. Duncan 

Sommerville’s 1923 effort commenced the quest of classification for the tilings by congruent triangles. The 

endeavour eventually came to fruition in 2002 following the work of Yukaku Ueno and Yoshio Agaoka. 

Various mathematicians have since made significant progress on the other aspects of the subject matter. 

Notably, Min Yan and his collaborators have largely settled the classification of the tilings by congruent 

pentagons. Yohji Akama et al. have built preliminaries for the quadrilateral counterpart. We call a polygon 

almost equilateral if all but one of its edges have the same length. The outstanding problems are on the 

tilings by congruent almost equilateral quadrilaterals, by congruent quadrilaterals with exactly three distinct 

edges, and by congruent almost equilateral pentagons respectively. They are challenges at a different level 

and the tools from previous works regrettably fall short. Modern concepts and techniques are developed in 

this thesis. The advancement enables us to not only resolve the outstanding problems but also simplify the 

classification for the tilings by congruent triangles. In particular, we attain the tilings by congruent almost 

equilateral quadrilaterals via two different strategies. These results conclude the classification for the edge-

to-edge tilings of the sphere by congruent polygons under a unified framework. 
 

Date : 6 January 2023, Friday 

Time : 3:00 p.m. 

Venue : Room 4504 (Lift 25/26) 

Zoom ID: 936 3960 6966  (passcode: 641350) ~ EE opted via online mode. 

https://hkust.zoom.us/j/93639606966 
 

 

Thesis Examination Committee: 
 

Chairman

  

: Prof. Shiheng WANG, ACCT/HKUST 

Thesis Supervisor       : Prof. Min YAN, MATH/HKUST 

Member        : Prof. Guowu MENG, MATH/HKUST 

Member        : Prof. Beifang CHEN, MATH/HKUST 

Member : Prof. Mordecai J GOLIN, CSE /HKUST 

External Examiner : Prof. Alexander MEDNYKH, Department of Mathematics/ 

Novosibirsk State University, Russia 
 

 

(Open to all faculty and students) 
 

The student's thesis is now being displayed on the reception counter in the General Administration Office (Room 3461). 

https://hkust.zoom.us/j/93639606966

