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Key outcomes or achievements

Several new exact generating functions and congruences for partition functions associated to Ramanujan&amp;apos;s mock theta
functions and related functions are found. Some counting theorems of the n-color partition function and relations among
representations of integers by certain quadratic forms are also discovered. The contents of our findings have been published in the
following 10 papers. [1] Nayandeep Deka Baruah (with Nilufar Mana Begum): Generating functions and congruences for some
partition functions related to mock theta functions, International Journal of Number Theory, Vol. 16, No. 2, pp. 423--446, 2020. [2]
Nayandeep Deka Baruah (with Mandeep Kaur): A note on some recent results of Da Silva and Sellers on congruences for k-regular
partitions with designated summands, Integers, Vol. 20, #A74, 6 pp., 2020. [3] Nayandeep Deka Baruah (with Mandeep Kaur): Some
results on vanishing coefficients in infi�nite product expansions, The Ramanujan Journal, Vol. 53, No. 3, pp. 551--568, 2020. [4]
Nayandeep Deka Baruah (with Hirakjyoti Das): Families of congruences for fractional partition functions modulo powers of primes,
Research in Number Theory, Vol. 7, Article No. 57, 21 pp., 2021. [5] Nayandeep Deka Baruah (with Hirakjyoti Das): Generating
functions and congruences for 9-regular and 27-regular partitions in 3 colors, Hardy-Ramanujan Journal (Special Commemorative
volume in honour of Srinivasa Ramanujan), Vol. 44, pp. 101--115, 2021. [6] Nayandeep Deka Baruah (with Subhajit Bandyopadhyay):
The n-color partition function and some counting theorems, Integers, Vol. 21, #A83, 16 pp., 2021. [7] Nayandeep Deka Baruah (with
Hirakjyoti Das): Matching Coefficients in the series expansions of certain q-products and their reciprocals, The Ramanujan Journal,
2021, DOI: 10.1007/s11139-021-00534-4. [8] Nayandeep Deka Baruah (with Hirakjyoti Das): Relations among representations of
integers by certain quadratic forms, Indian Journal of Pure and Applied Mathematics, 2021, DOI: https://doi.org/10.1007/s13226- 021-
00158-w. [9] Nayandeep Deka Baruah (with Hirakjyoti Das): Infi�nite families of congruences modulo powers of 2 for some partition
functions involving only odd parts, International Journal of Number Theory, 2022, DOI:10.1142/S1793042122500944 [10] Nayandeep
Deka Baruah (with Hirakjyoti Das): On 3^k-regular cubic partitions, Journal of the Korean Mathematical Society, 2022,
https://doi.org/10.4134/JKMS.j210517.

Detailed research report

Recently, Andrews, Dixit and Yee introduced partition functions associated with Ramanujan/Watson third-order mock theta functions
(q) and (q). We found several new exact generating functions for those partition functions as well as the associated smallest part
functions and deduce several new congruences modulo powers of 5. We provided additional arithmetic aspects for the number of k-
regular partitions with designated summands, denoted by PD_k(n). Using elementary generating function dissections and
manipulations, we proved all the conjectural congruences presented by da Silva and Sellers (Bull. Braz. Math. Soc. (N.S.) 51 (2020),
357--370). In addition, we provided three new families of congruences modulo 8. We proved several new results on vanishing
coefficients in infinite product expansions. Recently, Chan and Wang studied the fractional partition function and found several infinite
classes of congruences satisfied by the corresponding coefficients. We found new families of congruences modulo powers of primes
using the Rogers-Ramanujan continued fraction and some dissection formulae of certain q-products. We also found analogous
congruences in the coefficients of the fractional powers of the generating function for the 2-color partition function. We found exact
generating functions and new infinite classes of congruences for 9-regular and 27-regular partitions in 3 colours as well as 3^k-regular
cubic partitions. We defined a new counting function on the set of n-color partitions of a nonnegative integer and related the function
with the n-color partition function and other well-known arithmetic functions like the Mobius function, Liouville function, etc. and
their divisor sums. Furthermore, we use a counting method of Erdos to obtain some counting theorems for n-color partitions that are
analogous to those found by Andrews and Deutsch for the ordinary partition function. We showed that the series expansions of certain
q-products have matching coefficients with their reciprocals. Several of the results are associated to some of Ramanujan’s famous
continued fractions. We found interesting relations among representations of integers by certain quadratic forms. We found infi�nite
families of congruences modulo powers of 2 for some partition functions involving only odd parts.
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All published papers are written jointly with my Ph.D. students.






