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I took sabbatical leave in the fall semester of 2012. The sabbatical leave allowed 
me to carry out some decent work on problems related to the famous Artin’s conjecture. 
My work resulted in one article accepted by a high-ranked pure mathematical journal in 
the world. I also worked on publishing another article written earlier, and finally had it 
published in another high-ranked pure mathematical journal in the world. Both articles 
contain original results on the targeted problems. During the sabbatical leave I was able 
to revise my lecture notes developed earlier for math 317, Introduction to the Theory of 
Equations, which is an important course for math majors. 

Research Activities: I have been working on Artin’s conjecture and related problems 
for years. This conjecture claims that the number of prime moduli in [1, x], for which 
a given integer a is a primitive root, is approximately equal to π(x)/θ(a) where π(x) is 
the number of primes in the range and θ(a) is an integer computable from the prime 
factorization of a. This conjecture was proved by Hooley in 1967 under the Extended 
Riemann Hypothesis, and is believed to be true based on many other unconditional results. 
Thus, an unconditional proof of the conjecture would be finale for the conjecture. 

In the second article mentioned above I proved an identity, which can be used to count 
primitive roots for any modulus (prime or composite). I also found that Artin’s conjecture 
can be reduced to another conjecture, which means if the second conjecture can be proved, 
then Artin’s conjecture can be deduced unconditionally. The second conjecture can be 
formulized as follows: the number of prime moduli p in [1, x], for which a 

p−1 ≡ 1 mod p,d 

is approximately equal to π(x)/ϑ(a) where ϑ(a) is an integer computable from the prime 
factorization of a. One may notice that the difference between the two conjectures is that 
the condition “a is a primitive root” from Artin’s conjecture is replaced with “a 

p−1 ≡d 

1 mod p”. This change makes the counting of corresponding moduli more controllable. 
The process of publishing the section article dragged from fall of 2011 through April of 
2013, while my sabbatical leave contributed the most to the revision of the article based 
on comments from the referee of the journal. It was finally published in Ann. Sci. Math. 
Québec. 

Although the second article was accepted to the journal in April of 2013, the rela-
tionship between the two conjectures found in the article compelled me to pursue further 
research on the second conjecture, which took the majority of my time in my sabbatical 
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leave. My research actually started in the summer before my sabbatical leave. I wrote 
several programs in Mathematica and Maple, two pieces of math software, to check the ac-
curacy of the second conjecture. It took about a month or so before the programs produced 
results in comparing the number of prime moduli p in [1, x] for which a 

p−1 ≡ 1 mod p withd 

π(x)/ϑ(a). and the results are astonishing because the two arrays of the numbers are 
amazingly close. Thus, there must be something behind the phenomenon and there must 
be something that I can do about. Theoretical exploring of the conjecture was followed in 
my sabbatical leave. I found many interesting results, and I was able to write a research 
article on some of these findings. One of the major results in the article is the proof of the 
second conjecture on average. The article was submitted in the spring of 2013. Recently I 
obtained a positive comment from the referee of Integers about the article with suggestions 
for revision. Basically, the article will be accepted to the journal after the revision. 

Teaching Activity: During my sabbatical leave, I revised my lecture notes for math 317, 
an important course for training math majors in writing proofs and providing them with 
theories of polynomials and integers. The lecture notes were developed in the early 20000s, 
and revised after each time the course was offered. This time, the aim of the revisions was 
to prepare the lecture notes for publication, but there was not enough time to try to look 
for a publisher. This revision helped out with the delivering of the course in spring 2013, 
which was well received. Pursuit of the lecture notes’ publication will be carried out in 
the near future. 
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