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The review is written by Prof. Ph.D. Azniv Kirkor Kasparian, Section of Algebra, Faculty of
Mathematics and Informatics, Sofia University ”St. Kliment Ohridski”, Professional direction 4.5
Mathematics, as a member of the scientific juri for the contest, according to the Order RD-38-
160/02.04.2026 of the Rector of Sofia University. The only applicant for the announced contest
is Chief Assistant Ph.D. Tatiana Ljubenova Todorova from the Section of Algebra, Faculty of
Mathematics and Informatics, Sofia University ”St. Kliment Ohridski”.

1 General description of the presented materials

1.1 Data of the application
The documents, presented by the applicant for the contest, comply with the requirements of the
Law on the Development of Academic Staff of Republic Bulgaria, the Rules on its Implementation
and the Rules on the Terms and Conditions for Acquisition of Academic Degrees and Occupation
of Academic Positions at Sofia University ”St. Kliment Ohridski”.

Chief Assistant Ph.D. Tatiana Todorova participates in the contest with nine articles. Seven of
the aforementioned articles are published in specialized scientific journals and two - in proceedings
of conferences and workshops. Four of the articles are standalone and five are co-authored. All
the co-authors of Chief Assistant Ph.D. Tatiana Todorova have declared the equipollence of the
contributions of the co-authors in the joint publications. The documents on the contest include
evidences for the ranking of her articles and their citations.

The official transcripts, provided by Chief Assistant Ph.D. Tatiana Todorova for the contest
contain diplomas for higher education and for acquisition of Ph.D. degree, as well as transcripts
for 31 years work experience. There is also a transcript for overall and classroom occupation
during the last seven academic years.

1.2 Brief biography of the applicant
Chief Assistant Ph.D. Tatiana Todorova has worked six years at the Section of Mathematics of
the University of Chemical Technology and Metallurgy and 25 years at the Section of Algebra,
Department of Mathematics and Informatics, Sofia University ”St. Kliment Ohridski”. At the
University of Chemical Technology and Metallurgy she has been an Assistant from 1995 to 1998
and a Senior Assistant from 1998 to 2001. At Sofia University ”St. Kliment Ohridski” she has
been employed as a Senior Assistant from 2001 to 2004 and a Chief Assistant from 2004 up till
now. In 2015 Chief Assistant Ph.D. Tatiana Todorova has defended her Ph.D. Thesis ”Three
problems from analytic number theory”.

Chief Assistant Ph.D. Tatiana Todorova has h-index 3 in Scopus. She is a member of the
Union of the Bulgarian Mathematicians. Chief Assistant Ph.D. Tatiana Todorova has been a



manager of two projects and a member of 17 more projects of the Science Foundation of Sofia
University ”St. Kliment Ohridski”. She is a reviewer of the journal ”Mathematics and Statistics”
from 2008. Between 2008 and 2023 Chief Assistant Ph.D. Tatiana Todorova has been a member
of the International Editorial and Advisory Board of ”IST Transactions of Applied Mathematics
- Modeling and Simulations”. In 2024 she has been a member of the programme committee of
the Fifty Third Spring Conference of the Union of the Bulgarian Mathematicians.

1.3 General characterization of the scientific works and the contribu-
tions of the applicant

The articles of Chief Assistant Ph.D. Tatiana Todorova are in the extremely difficult area of
the analytic number theory, which is characterized by a permanent competition among strong
mathematicians, proficient in handling heavy analytic techniques. Her works are a testimony of
remarkable resourcefulness, erudition and skills for development of refined mathematical tools.
The scientific works of Chief Assistant Ph.D. Tatiana Todorova study the distribution of numbers
αpγ modulo one, Diophantine inequalities, refinements of Lagrange’s Theorem for the four squares
and Ingham’s problem. They solve classical and contemporary problems by overcoming significant
challenges and contribute essentially to the analytic number theory. The papers of Chief Assistant
Ph.D. Tatiana Todorova are marked by logical consistency, clear and precise presentation and a
well designed attention to the details. They reveal a profound knowledge in the scientific area,
creative potential and mature ability for setting and solving complicated mathematical problems.

Chief Assistant Ph.D. Tatiana Todorova has the total of 15 publications, from which nine
are in specialized scientific journals and six are in proceedings of conferences and workshops.
Seven of her publications are standalone and the other eight are co-authored. Six publications
of Chief Assistant Ph.D. Tatiana Todorova are in journals with IF, two are with SJR and seven
are refereed in Zentralblatt. Her scientific works have 29 citations, from which 13 are indexed
in Web of Science or Scopus. Chief Assistant Ph.D. Tatiana Todorova has participated in 29
international and national conferences in Romania, Turkey, Macedonia and Bulgaria, at which
she has delivered 26 talks.

The scientific contributions of Chief Assistant Ph.D. Tatiana Todorova comply with the
minimal national requirements of Decree 26/13.02.2019 on the Amendments of the Rules of
Implementation of the Law on Development of Academic Staff of Republic Bulgaria, as well as
the specific requirements of the Rules on the Terms and Conditions for Acquisition of Academic
Degrees and Occupation of Academic Positions at Sofia University ”St. Kliment Ohridski” for
acquisition of the academic degree ”Associate Professor”. More precisely, her contributions rate
the total of 365 points versus the required 350 ones. From these, the sciento-metric properties of
the presented nine publications for the contest earn her 309, instead of the required 300 points.
The seven citations for the contest rate 56 points, versus the necessary 50 ones.

The scientific works of Chief Assistant Ph.D. Tatiana Todorova, presented for the competition
are original and solve important, difficult problems. I am strongly convinced that there is no
plagiarism in them.

1.4 Characterization of the teaching activity of the applicant
Chief Assistant Ph.D. Tatiana Todorova has taught the compulsory courses ”Linear algebra and
analytic geometry”, ”Linear algebra”, ”Abstract algebra”, ”Number theory” and the elective courses
”Linear sieve and two of its applications”, ”Arithmetic progressions of primes”, ”Introduction to
the analytic number theory”, ”Additive problems in number theory”, ”Number theory in the
competitive school mathematics”, ”Seminar in algebra”. During her experience of more than 30
years teaching, she developed skills for masterful explaining the material and keeping a permanent
contact with the audience. Chief Assistant Ph.D. Tatiana Todorova has been a scientific advisor
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of a successfully defended Master’s Thesis ”Distribution of the fractional parts of the numbers
αp2 + β for primes p with almost prime p+ 2”.

1.5 Content analysis of the scientific contributions of the materials,
presented for the contest

The scientific contributions of Chief Assistant Ph.D. Tatiana Todorova concern distributions
of numbers αpγ with α ∈ R \ Q, γ ∈ R modulo one, Diophantine inequalities, refinements of
Lagrange’s Theorem for the four squares and Ingham problem. Towards a more precise discussion,
for an arbitrary natural number r let Pr be an integer with at most r prime factors, counted
with their multiplicities. One says briefly that Pr is an almost prime of order r. Denote by
||x|| := minn∈Z |x − n| = |x − no| the distance of a real number x ∈ R to the nearest integer
no ∈ Z. For any real number z ∈ R let P (z) be the product of the odd primes 2 < q ≤ z. The
next contentional analysis refers to the articles, provided for the contest, by the labels, used in
the documents of the application.

The article B4.3 shows that for an arbitrary irrational number α ∈ R \ Q, an arbitrary real
number β and an arbitrary positive real number 0 < θ ≤ 1/100 there are infinitely many primes
p with p + 2 = P4 and ||αp + β|| < p−θ. To this end, for a sufficiently large real number N is
considered a periodic function χ(t), vanishing identically for N−θ ≤ t ≤ 1 − N−θ, restricting
to χ :

(
−N−θ, N−θ

)
→ (0, 1) and having appropriate Fourier coefficients g(k) ∈ C. Suitable

constants κ, η, ρ ∈ R>0 provide weights Tp(κ, η, ρ), depending on the prime divisors Nη < q ≤ Nρ

of p+2. The main result of the paper is derived by the means of an exponential sum Γ(N,κ, η, ρ)
of χ(αp+ β)Tp(κ, η, ρ) log(p) over the primes N/2 < p ≤ N, for which p+ 2 are relatively prime
to P (Nη) . Namely, if there is a constant C ∈ R>0 with Γ(N) ≥ C N1−θ

logN and if 1
κ + 1

ρ < 5, then
the work establishes the existence of a prime p with p+ 2 = P4 and ||αp+ β|| < p−θ. In such a
way, the existence of infinitely many primes p with p+ 2 = P4 and ||αp+ β|| < p−θ follows from

the presence of a sequence {Nj}∞j=1 ⊂ R with lim
j→∞

Nj =∞ and Γ(Nj) ≥ Cj
N1−θ
j

logNj
for appropriate

constants Cj ∈ R>0. The existence of such a sequence {Nj}∞j=1 is established by the method of
the linear sieve with appropriate lower and upper Rosser weights.

The article B4.1 proves that for an arbitrary irrational number α ∈ R \ Q, for which there
exist relatively prime a ∈ Z, q ∈ N \ {1} with

∣∣∣α− a
q

∣∣∣ < 1
q2 , as well as for arbitrary β, θ ∈ R with

0 < θ < 1/1296 there are infinitely many primes p, such that p+ 2 = P2 and
∣∣∣∣αp2 + β

∣∣∣∣ < p−θ.
This result is derived by the means of Iwaniec’s linear sieve. More precisely, by a sufficiently
large real number x ∈ R and by appropriate positive real numbers θ, ρ ∈ R>0 are defined
D := x1/2−ρ−4θ

log2 x
, K := xθ log2 x. Making use of Rosser’s weights λ(d) for d ≤ D and of the

Fourier coefficients c(k) of an appropriate periodic function χ(t) = x−θ +
∑
k 6=0 c(k)e2πikt for

−K ≤ k ≤ K is formed an exponential sum W (x) over primes. By Vaughan’s identity, W (x) is
decomposed into O(log x) type I sums and O(log x) type II sums. These sums are evaluated for
appropriate ranges of D and bounded above, in order to produce an explicit rational function
R(x, xρ, xθ log x, q) with W (x) ≤ CxεR(x, xρ, xθ log x, q) for a sufficiently small ε ∈ R>0 and
some constant C ∈ R>0. That implies the existence of a sequence {xj}∞j=1 ⊂ R with lim

j→∞
xj =∞

and W (xj) ≤ Cjx1−ωj for some Cj ∈ R>0, all j ∈ N and arbitrary ω ∈ R>0.
The article G7.2 shows the existence of infinitely many primes p from some special classes,

subject to ||αpγ + β|| < p−θ for appropriate α, β, γ, δ ∈ R. The preparation for the proof of the
main results includes the existence of Rosser’s weights for the semi-linear sieve, an upper bound
on an exponential sum, depending on four bounded functions, as well as an asymptotic identity on
an exponential sum, depending on three bounded functions and a special periodic function χ(t).
For a sufficiently large x ∈ R the authors consider a weighted sum s(x) =

∑
χ(αpγ + β)w(x, p)
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over some primes p ∈ (x, 2x), for which p + 2 is not divisible by a prime q ≤ x1/δ. The weights
w(x, p) are arranged in such a way that w(x, p) > 0 if and only if p+2 = P2 and ||αpγ + β|| < x−θ.
The very definition of w(x, p) provides an expression S(x) = S1(x) − 1

2S2 − 1
2S3(x), for which

Iwaniec’s lower bounds of Rosser’s weights for a linear sieve supply an explicit lower bound on
S1(x) up to O

(
x

log3 x

)
. Upper bounds of Rosser’s weights for a linear sieve provide explicit upper

bounds on S2(x), S3(x) with error terms O
(

x
log3 x

)
. For specific values of some constants under

consideration, there follows S(x) ≥ cx1−θ

log2 x
with a small c > 0. In such a way is established that

for α, β, γ, δ ∈ R with α 6= 0, 0 < γ < 5/6, θ < γ/10 there are infinitely many primes p with
p+ 2 = P2 and ||αpγ + β|| < p−θ. Similar considerations imply that for α, β, γ, θ ∈ R with α 6= 0,
4θ < γ < 5/6 − θ there are infinitely many primes p with p + 2 = P2 and ||αpγ + β|| < p−θ.
As a consequence, there follows the existence of infinitely many primes p with p + 2 = P2 and∣∣∣∣√p∣∣∣∣ < p−1/8. The same article shows also that for any α, β, γ, θ ∈ R with α 6= 0, 0 < γ < 5/6,
θ < γ/10 there are infinitely many primes of the form p = a2 + b2 + 1 for some a, b ∈ Z, such
that ||αpγ + β|| < p−θ. Towards the proof of this result, the authors choose such a difference
S(x) = S1(x) − S2(x) of two positive exponential sums S1(x), S2(x), which has a positive value
S(x) = S1(x)− S2(x) > 0 for a sufficiently large x ∈ R if and only if there is a prime x < p < 2x
with p− 1 = a2 + b2 for some a, b ∈ Z. By the means of lower, respectively, upper bound weights
for a half-dimensional sieve, S1(x) is bounded below, respectively, S2(x) is bounded above. For
specific values of some of the involved constants, S(x) is shown to be positive.

The article G7.3 proves that for arbitrary α ∈ R\Q, β, θ ∈ R, 0 < θ < 1/108 and an arbitrarily
small ε ∈ R>0 there are infinitely many primes p of the form p = ar2 + 1 with a, r ∈ N, such that
a ≤ p2/3+4θ+ε and ||αp+ β|| < p−θ. Let s(n) := n

r2 for an arbitrary n ∈ N and for the largest
square r2, dividing n. For a sufficiently large x ∈ R, let us denote by Γ(x) the number of the
primes x − 1 < p ≤ 2(x − 1), such that s(p − 1) ≤ p2/3+4θ+η and ||αp+ β|| < p−θ. The work
obtains a lower bound on Γ(x), involving two sums Γ2(x), Γ3(x). For an approximation of Γ2(x) is
used a formula of Baier and Zhao from 2006, involving the value ζ(2) of Riemann’s zeta function
ζ(z). The sum Γ3(x) is decomposed into O(log x) exponential sums W, involving Mangoldt’s
function Λ(n). By the means of Vaughan’s identity, each W is decomposed into O(log x) sums of
type I or type II. That allows to obtain an upper bound on Γ3(x), which is a product of xε with
an explicit expression of x, θ, η ∈ R>0, q ∈ N. An arbitrary approximation of α ∈ R\Q by ai

qi
∈ Q

with ai ∈ Z, qi ∈ N, GCD(ai, qi) = 1,
∣∣∣α− ai

qi

∣∣∣ < 1
q2i

yields an increasing sequence q1 < q2 < . . .

of natural numbers. The choice of θ = 1/108−2ε, η = 8ε and xi ∈ R with x5/6+3θ+4ε
i log2 xi = qi

provides a sequence {xj}∞j=1 ⊂ R with lim
j→∞

xj =∞, Γ(xj) > 0 and proves the main result.

The article B4.2 shows that if B ∈ R is arbitrarily large, λ1, λ2, λ3 ∈ R∗ are not of one
and a same sign, λ1/λ2 ∈ R \ Q and η ∈ R then there exist infinitely many ordered triples of
primes (p1, p2, p3) with |λ1p1 + λ2p2 + λ3p3 + η| < [log(max pi)]

−B
, such that pi + 2 are almost

prime of order 8. The proof is based on Vaughan’s method, as well as on Davenport-Heilbronn
adaptation of the circle method, combined with a vector sieve. Making use of the inverse Fourier
transform of a bump function v with support [−ε, ε], ε := 1/(logX)B+1, weighted by lower and
upper bounds of a vector sieve, the authors construct such finite sums Γi(x), 1 ≤ i ≤ 4 over
primes λ0X < p1, p2, p3 ≤ X that the positiveness of Γ(X) = Γ1(X) + Γ2(X) + Γ3(X)− 2Γ4(X)
implies the existence of primes λ0X < pi ≤ X with almost prime p + 2 of order [1/α] for some
0 < α < 1/4, subject to |λ1p1 + λ2p2 + λ3p3 + η| < ε. The integrals Γj(X), 1 ≤ j ≤ 4 are
estimated by Davenport-Heilbronn circle method, splitting them into sums Γj(X) = Γ

(1)
j (X) +

Γ
(2)
j (X) + Γ

(3)
j (X), where the integrations in Γ

(1)
j (X), Γ

(2)
j (X), Γ

(3)
j (X) are, respectively, over a

large arc |t| ≤ ∆, two small arcs ∆ < |t| < H or two infinite arcs |t| ≥ H. Let λ±(d) be Rosser’s
upper or lower weights, ϕ(d) be the Euler function, and G± be the sums of λ

±(d)
ϕ(d) over the divisors
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d of P (Xα) . Denote by B(X) the inverse Fourier transform of v, weighted by a triple integral
of an exponential sum over λ0X < yi ≤ X, 1 ≤ i ≤ 3. Since Γ

(2)
1 (X) ≤ Const X2

(logX)A/4−43 and

Γ
(3)
1 (X) ≤ Const, the main term B(X)G−(G+)2 of Γ

(1)
1 (X) up to O

(
X2

(logX)2A+B

)
coincides with

the main term of Γ1(X) up to O
(

X2

(logX)A/4−43

)
. The sums Γ2(X), Γ3(X), Γ4(X) are estimated

in a similar manner. That enables to show the existence of such a sequence {Xj}∞j=1 ⊂ R with

lim
j→∞

Xj =∞ that Γ(Xj) ≥ Const
X2
j

(logXj)B+4 + Const
X2
j

(logXj)A/4−43 for all j ∈ N. Then the choice

of A ≥ 4B + 192 and 1/α = 8, 982 provides Γ(Xj) ≥ Const
X2
j

(logXj)B+4 . In such a way, for

some c ∈ R>0 there exist at least cX2
j

(logXj)B+7 ordered triples of primes (p1, p2, p3), subject to the
inequality |λ1p1 + λ2p2 + λ3p3 + η| < ε, such that λ0Xj < pi ≤ Xj and any prime factor q of
pi + 2 is q ≥ X0,1113. That proves the main result of the article.

The article G7.4 provides two sufficient conditions for the existence of infinitely many ordered
triples of primes (p1, p2, p3) with |λ1p1 + λ2p2 + λ3p3 + η| < ε, for which pi + 2 are almost
prime. The ideas of the proofs are similar to the ones from the article B4.2. If λ1, λ2, λ3 ∈
R∗ are not of one and a same sign, λ1

λ2
∈ R \ Q and η ∈ R then there are infinitely many

(p1, p2, p3) with |λ1p1 + λ2p2 + λ3p3 + η| < (max pi)
−1/18, such that pi + 2 are almost prime

of order 7. The article shows the existence of a sequence {Xj}∞i=1 ⊂ R with lim
j→∞

Xj = ∞

and Γ(Xj) ≥ Const
X

35/18+δ
j

(logXj)3
for all j ∈ N. As a result, for some C ∈ R>0 there are at least

CX
35/18+δ
j

(logXj)3
ordered triples of primes (p1, p2, p3) with |λ1p1 + λ2p2 + λ3p3 + η| < ε = X−1/18+δ,

λ0Xj < p1, p2, p3 ≤ Xj , such that any prime factor q of pi+2 is q ≥ X0.1318. Similar considerations
provide the existence of infinitely many (p1, p2, p3) with almost prime pi+ 2 of order 5, satisfying
the inequality |λ1p1 + λ2p2 + λ3p3 + η| < (max pi)

−1/28.
The article G7.1 shows that if λ1, λ2, λ3 ∈ R∗ are not of one and a same sign, λ1

λ2
∈ R\Q, η ∈ R

and θ ∈ R>0 is arbitrarily small then there are infinitely many ordered triples of primes (p1, p2, p3)
with

∣∣λ1p1 + λ2p2 + λ3p
2
3 + η

∣∣ < (max pi)
−1/12+θ, such that p1 +2 and p2 +2 are almost prime of

order 20, while p3 +2 is almost prime of order 42. The proof starts as the ones of the articles B4.2
and G7.4, but proceeds with highly non-trivial estimates, which are of interest for its own. In
order to specify, let v(x) be a bump function with support Supp(v) = [−ε, ε], ε := X−1/12+θ for a
sufficiently small θ > 0, whose Fourier transform Υ(t) is bounded appropriately. The application
of a vector sieve to the inverse Fourier transform of v(x) provides such Γj(X), 1 ≤ j ≤ 4 that
the positiveness of 2Γ1(X) + Γ3(X) − 2Γ4(X) guarantees the existence of a solution (p1, p2, p3)
of
∣∣λ1p1 + λ2p2 + λ3p

2
3 + η

∣∣ < ε with almost primes p1, p2 of order
[
1
α

]
, 0 < α < δ

2 and almost
prime p3 of order

[
1
α̃

]
, 0 < α̃ < δ̃

2 . Then Davenport-Heilbronn’s adaptation of the circle method
decomposes Γj(X) into sums Γj(X) = Γ

(1)
j (X) + Γ

(2)
j (X) + Γ

(3)
j (X), where the integrations are,

respectively, over a large arc |t| ≤ ∆, over two small arcs ∆ < |t| < H or over two infinite
arcs |t| ≥ H. Let L(D,T, Y ) with T, Y ∈ [2,∞), D ≥ Const(log Y )A be the sum of Y Re(ρ) over
those non-trivial zeroes ρ ∈ C of Dirichlet’s L-functions L(s, χ), associated with the primitive
characters χ modulo d ≤ D, which have |Im(ρ)| ≤ T. Similarly, for sufficiently large T, Y ∈ [2,∞)
with T < Y 3/8, denote by L(T, σ, Y ) the sum of Y Re(ρ) = Y σ over those non-trivial zeroes ρ ∈ C
of Riemann’s ζ-function, which have Re(ρ) = σ and |Im(ρ)| ≤ T. After obtaining explicit upper
bounds on L(D,T, Y ) and L(T, σ, Y ), the work derives an asymptotic formula for Γ

(1)
1 (X). In

order to formulate precisely, let I(λjt) :=
∫X
λ0X

e2πiλjtydy, Ĩ(λ3t) :=
∫√X√

λ0

√
X
e2πiλ3ty

2

dy, j(t) :=

Υ(t)e2πiηtI(λ1t)I(λ2t)Ĩ(λ3t) and J0(X) be the integral of j(t) over a large arc |t| ≤ ∆ := Xξ−1.

Then Γ
(1)
1 (X) = J0(X)G−(G+)2+O

(
εX3/2

(logX)A/2−3

)
+O

(
εX

14+5ξ
10 (logX)14

)
. The integrals J±(X)
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of j(t) over (∆,∞), respectively, (−∞,−∆) are subject to upper bounds J±(X) ≤ Const ε
X2ξ−3/2 .

Bearing in mind that J(X) :=
∫∞
−∞ j(t)dt = J0(X)+J+(X)+J−(X), the authors choose ξ = !

100 ,

δ = 47
300 − ε, δ̃ = 23

300 − ε and get Γ
(1)
1 (X) = J(X)G−(G+)2 + O

(
εX3/2

(logX)A/2−3

)
with J(X) ≥

ConstεX3/2. In order to specify the asymptotic behaviour of Γ
(2)
1 (X), the number T (X) of the

integers n21 + n22 = n23 + n24 from the interval (λ0X,X], which can be represented in two ways as
sums of squares of members ni = ai+dizi, zi ∈ Z of arithmetic progressions is bounded above by
ConstX logX. That enables to show the existence of a sequence {Xj}∞j=1 ⊂ R with lim

j→∞
Xj =∞

and Γ
(2)
1 (Xj) ≤ Const

εX
3/2
j

(logXj)A/2−3 . As a result, Γ1(Xj) = J(Xj)G
−(G+)2 + O

(
εX

3/2
j

(logXj)A/2−3

)
for the members Xj of that sequence, whereas Γ(Xj) ≥ 0, 000178J(Xj)B2(Xα

j )B(X α̃
j ) for the

product B(z) of 1− 1
p−1 over the odd primes 2 < p < z. Specifying ε = 0, 00001, the authors get

1
α = 20, 95 . . . , 1

α̃ = 42, 81 . . . and complete the proof of the main theorem.

The article G7.5 shows that if η is a quadratic irrational number, 0 < λ < 1
10 and k =

[
54

1−10λ

]
then for a sufficiently large N ∈ N the equation x21 + x22 + x23 + x24 = N has a solution in almost
prime xi ∈ N of order k with {ηxi} < N−λ, where {ηxi} ∈ (0, 1) stands for the fractional part
of ηxi. To this end is considered an explicit bump function w of x

P (z) , as well as an appropriate
periodic function θ(t) with period 1, whose existence is guaranteed by Vinogradov’s ”little cups”
lemma. Then the positiveness of the sum Γ of

∏4
i=1 θ(ηxi)w

(
xi
p

)
over the solutions xi ∈ Z

of x21 + x22 + x23 + x24 = N with GCD(xi, P (Nα)) = 1 implies the existence of almost primes
xi ∈ Z of order

[
1
2α

]
with {ηxi} < N−λ and x21 + x22 + x23 + x24 = N. By the means of Rosser’s

upper and lower weights λ±(d) of level D are formed appropriate sums Γj(X), 1 ≤ j ≤ 5,
which modulo O(1) involve the Fourier coefficients c(m) of θ(t) with |m| ≤ H and provide a
lower bound Γ ≥ Γ1 + Γ2 + Γ3 + Γ4 − Γ5 for Γ. If Γ0

j is the sum of the multiples of c(0) from
the explicit part of Γj and Γ∗j is the sum of the remaining terms of the explicit part of Γj
then Γj = Γ0

j + Γ∗j + O(1) provides Γ ≥ 4Γ0
1 − 3Γ0

5 + O(Γ∗1) + O(Γ∗5) + O(1). On one hand,
4Γ0

1 − 3Γ0
5 ≥ Const N1−λ

(logN)4 + O
(
N−λP (Nα)3/2+εD

)
. On the other hand, making use of the

properties of the Farey fractions is derived Γ ≥ Const N1−α

(logN)4 for appropriate ε, λ, D, N , α. That

establishes the existence of almost primes xi ∈ Z of order k =
[

53,21
1−10λ−8ε

]
with {ηxi} < N−λ

and N = x21 + x22 + x23 + x24.
The main result of B4.4 is an asymptotic formula ν(N, l1, r1, l2, r2) = G(N, l1, r1, l2, r2) +

O
(
N3/4+ε(r1r2)1/2

)
for the number ν(N, l1, r1, l2, r2) of the solutions x1, x2, x3, x4 ∈ Z of the

Diophantine equality x1x2 + x3x4 = N for a sufficiently large N ∈ N with x1x2 ≡ l1(mod r1),
x3x4 ≡ l2(mod r2), GCD(l1, r1) = GCD(l2, r2) = GCD(r1, r2) = 1. Namely, setting f(N, r1, r2) =
N log2N log r1 log r2

r1r2
, the author proves that f(N, r1, r2) ≤ G(N, l1, r1, l2, r2) ≤ Constf(N, r1, r2)

and ConstN1/8−ε ≤ r1r2 ≤ ConstN1/6−ε for a sufficiently small ε > 0. The article expresses
ν(N, l1, r1, l2, r2) as a sum of a main term G(N, l1, r1, l2, r2), depending on the Hurwitz zeta
function ζ(s, θ) =

∑∞
n=0

1
(n+θ)s and three other terms, bounded above by ConstN3/4+ε(r1r2)1/2.

1.6 Critical remarks and suggestions
I have no critical remarks and suggestions.

1.7 Personal impressions
I know Chief Assistant Ph.D. Tatiana Todorova from 2001. She has always worked hard towards
excellence in research and teaching mathematics. The articles, presented by her talks impress by
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their extreme difficulty, ingenuity, a detailed understanding of the available analytic techniques
and mastery in their modification. Chief Assistant Ph.D. Tatiana Todorova has proved her abi-
lities to set important current problems and to solve them by elaborate arguments. She has
developed professional skills for, both, independent research and work in a team. The teaching of
Chief Assistant Ph.D. Tatiana Todorova is marked by a precision, vivid explanation of the basic
ideas and motivated description of the details. She is very strict and demanding, yet fair and well-
intentional towards her students. Chief Assistant Ph.D. Tatiana Todorova is extremely honest,
responsible, fair and ready to help anyone. That has earned her a deep respect and admiration
of her students and colleagues.

1.8 Conclusion on the application
After getting acquainted with the materials and the scientific works, presented for the competi-
tion, and based upon the aforementioned analysis of their scientific significance and applicability,
I confirm that the scientific contributions comply with the Law on Development of Academic
Staff of Republic Bulgaria, the Rules on its implementation and the Rules on the terms and
conditions for acquisition of academic degrees and occupation of academic positions at Sofia
University ”St. Kliment Ohridski” for occupation of the academic position ”Associate Professor”
in professional direction ”4.5 Mathematics” (Algebra, analytic number theory). In particular,
the applicant satisfies the minimal national requirements in the professional direction and no
plagiarism was found in the presented scientific works. That is why,

I evaluate positively the application.

2 General conclusion
Based upon the aforementioned, I strongly recommend the scientific Juri to propose the
Faculty Council of the Faculty of Mathematics and Informatics of Sofia University ”St. Kliment
Ohridski” to elect

Chief Assistant Ph.D. Tatiana Ljubenova Todorova
to take up the academic position ”Associate Professor”

in Professional Direction 4.5 Mathematics (Algebra, analytic number theory).

May 10, 2026

Review written by:
Prof. Ph.D. Azniv Kasparian
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