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Abstract

A congruent number is a positive integer n equal to the area of a right-angle triangle

with rational sides. The congruent numbers problem is figuring out if a given positive

number is congruent. Determining whether or not a given square-free natural number

is congruent is known as the congruent number problem. If the rank of the elliptic

curve En : y2 = x3−n2x is positive, then n is a congruent number and conversely. Even

though congruent numbers have been examined for centuries, it is still challenging to

provide a comprehensive classification.

Several mathematicians have generated infinitely many families of both congruent

and non-congruent numbers, satisfying specific properties such as arbitrarily many

prime factors. This thesis studied the θ-congruent numbers over quadratic and multi-

quadratic number fields and the classification of θ triangles over multi-quadratic num-

ber fields. Additionally, we have presented some new families of non π
3

congruent

numbers with some unique properties.

Chapter 1 of the thesis introduces congruent numbers and their generalization. We

quickly discuss some prerequisites from number theory, elliptic curves, and introduc-

tory algebra in Chapter 2 that we will require later. The complete 2-descent approach,

essential to our work, is then described. Monsky’s matrices, which we employ later,
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are described at the end of the second chapter. In Chapter 3, we have presented

a criterion for a square-free positive integer that is θ-congruent over multi-quadratic

number fields, and we have also outlined some necessary conditions for θ-congruence

over quadratic and multi-quadratic number fields.

In Chapter 4, we have studied the classification of θ-triangle over multi-quadratic

number fields. In Chapter 5, we constructed new families of non-π
3

congruent numbers

with arbitrarily many prime factors using adapted Monsky Matrices for θ-congruence

numbers. We conclude the thesis by outlining our contributions and the direction of

future studies in Chapter 6.
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