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Abstract: 
 
This dissertation consists of two articles proving two of the famous Borwein conjectures 
using analytic methods. 
 
In the first article, I gave the historically first proof of the original Borwein Conjecture, 
namely the coefficients of the “Borwein polynomials” (1 − q) (1 − q ²) (1 − q 4) (1 − q 5) · · ·  
(1 – q 3n−2) (1 – q 3n−1) have a recurring sign pattern of + − − + − − . . . , based on specific 
expansions due to Andrews. 
 
In the second article, the methods used in the first proof are generalized and refined to a 
much broader setting, enabling an improved proof of the original conjecture and the proof 
of the Second Borwein conjecture predicting the same patterns for the square of the 
Borwein polynomials, as well as a partial proof of my own conjecture predicting the same 
patterns for the cube of the Borwein polynomials. 
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