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MATHEMATICAL RATIONALE FOR CREATING AN APPLICATION FOR CONDUCTING RANDOM
MEETINGS «COFFEE BREAK»

Modern society is facing an increasing trend of social isolation, as people increasingly rely on social media for interaction instead of face-to-face
communication. This lack of in-person contact often leads to feelings of loneliness and disconnection. This study proposes the concept of a mobile
application, CoffeeBreak, designed to counteract these trends by offering users a platform to arrange brief, in-person meetings, such as a quick coffee
chat. By encouraging users to meet in real life, the application aims to foster meaningful social connections and combat the sense of isolation prevalent
in today’s digital world. The core innovation of CoffeeBreak lies in its unique approach to matchmaking. Instead of presenting users with an
overwhelming array of choices, the app offers a single match within a specified timeframe, thus addressing the common issue of decision paralysis that
can arise when users are presented with too many options. By simplifying the process, CoffeeBreak allows users to spend less time making selections
and more time connecting with others. This approach is inspired by practices adopted within large companies, where employees use bots in work chat
groups to find a partner for a short meeting. These interactions help raise awareness about the activities in other departments and foster informal and
professional connections. Expanding this practice to a broader societal level, CoffeeBreak is intended to provide individuals with the opportunity to
network beyond their immediate professional circles. This research has established a conceptual system model and developed the mathematical
frameworks necessary to support this type of meeting arrangement. Specifically, the study has defined the concept of the CoffeeBreak mobile application,
outlined the system model with detailed subsystems and environment interactions, and formulated mathematical models to form the basis of the candidate
selection algorithm. The model ensures that users are matched in a way that promotes engagement, as each participant can be assured that their matched
partner is equally motivated for the encounter. As the application continues to evolve, it can incorporate additional scheduling criteria to enhance the
quality of matches and distribution. For example, if a user attends a meeting within the first two days, they could unlock the potential for additional
matches by the end of the week. Ultimately, CoffeeBreak aims to broaden users' horizons, help them form new professional and informal connections,
and enhance their social skills. This study’s findings lay the groundwork for a new tool that encourages in-person interactions, enabling individuals to
expand their social networks in a balanced and purposeful manner.
Keywords: mobile app facilitating random meetings, socialization, networking, information system, conceptual model, mathematical model.

Introduction. In today's world, humanity is find both professional and informal connections, and

increasingly immersed in online life and social media.
Although these platforms were initially created with the
purpose of building social connections and fostering
societal unity, over the years, their actual impact has shown
somewhat of a reverse effect — an increase in social
isolation [1]. Additionally, the loss of social skills has been
exacerbated by the relatively recent COVID-19 pandemic.
As aresult, the need for tools to facilitate the search for new
acquaintances in the real world is now more urgent than
ever.

In addition to the new challenges brought about by
technological advancements, old issues persist. Most of a
person’s social interactions still occur with individuals
from their own or adjacent professional fields and social
groups. This significantly limits the expansion of one’s
horizons, a goal often pursued by those seeking new
connections. Meeting people from different perspectives
can foster powerful collaborations for solving various
problems, as individuals from diverse backgrounds
approach issues from different angles [2]. Many ambitious
people actively seek such acquaintances to generate new
ideas in areas as diverse as solving professional challenges,
addressing personal issues, or brainstorming business
concepts.

Therefore, there is a growing need for a new and
effective tool that can help people broaden their horizons,
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improve their social skills. This mobile app facilitating
random meetings should offer society a novel approach to
expanding their social networks and should also encourage
users to engage in real, face-to-face communication.

Analysis of recent research and publications.
Currently, there are numerous dating services available on
the market [3-6]. The most popular ones are primarily
focused on finding a romantic partner, such as apps like
Tinder, Badoo, Blendr, Bumble, and Wink. All of these
apps operate on the principle of browsing through a list of
profiles and voting «like» or «dislike». If both users react
positively to each other's profiles, the app provides contact
information for further communication. A similar concept
is employed by other apps that have more specific themes,
for example:

e Hey! VINA — primarily aimed at women looking
for new female friendships;

e Peanut — designed for mothers who want to
connect with other moms;

e ATLETO — useful for those seeking a partner or
opponent for team or competitive sports activities.

There are also other, more distinctive solutions:

e Down - bases the list of potential meeting
candidates on the user's social media friends list.

e Happn — shows people with whom the user has
crossed paths in the city.
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All of the aforementioned solutions have their own
advantages, each offering a unique user experience and
catering to a specific audience. However, they share a
common feature: each app provides the ability to choose
from a vast number of potential candidates for dating [7].
While having a large selection might seem beneficial, it can
actually have the opposite effect. A large number of options
can lead to decision paralysis and reduce satisfaction with
the choices made. Additionally, users often spend a
significant amount of time filtering candidates based on
photos, age, or an inappropriate joke in the profile
description. Even when a match is achieved, it does not
guarantee that the person on the other side is interested in
meeting or engaging in real-life communication.

The aim and tasks of the research. The aim of this
research is to develop conceptual and mathematical models
for a system that provides an innovative approach to finding
new acquaintances through a mobile application.

To achieve this aim, the following tasks must be
completed:

o Define the concept of the future system.

o Create a conceptual model of the future system.

o Develop the mathematical models for the meeting
arrangement information system (mobile app facilitating
random meetings).

Presentation of the main material. The project idea
is based on a widely adopted practice among employees of
large companies. In work chat groups, bots are created
where employees can submit requests to find a partner for
a brief meeting. These sessions help raise awareness among
employees of large corporations about what is happening in
other departments and the activities of colleagues in
different areas. Employees thus have the opportunity to
establish new informal and professional connections.
Simply put, this practice broadens employees’ horizons and
expands their social networks within the company.

If we extend this practice to a global society, such a
solution has the potential to address both the problem of
limited social interaction and the challenges of networking.
Individuals will be able to expand their social networks
beyond just a single company workforce. Importantly, this
solution avoids the «overchoice» problem found in many
leading apps on the online networking and dating market.
Users will have only one match within a set timeframe,
encouraging them to take action, knowing that they won’t
have another candidate for a noticeable period.
Additionally, they can rest assured that the person on the
other side is in exactly the same situation. Of course, as the
product develops, it will be enhanced with additional
features, but the core concept of limiting the number of
potential matches within a specific timeframe will remain.
For example, if a user attends a meeting within the first two
days, they could unlock the possibility of up to two
additional matches by the end of the week.

Formation of the concept. The idea for this system is
based on a widely adopted practice among large companies'
staff. In workplace chat environments, bots are created
where employees can submit requests to find a candidate
for a brief meeting. These practices help improve
employees' awareness of what is happening in other

departments of their company, what activities other people
might be engaged in, and so on. Employees have the
opportunity to form new informal and professional
connections. In simpler terms, this practice broadens
employees' horizons and enhances their social networks.

If this practice is extrapolated to a global society, it
suggests that such a solution could address issues of social
interaction and networking. People would be able to expand
their social networks beyond just the group of workers in
their company. Additionally, this solution would avoid the
problem of choice overload that is common in many
leading online dating apps. Users would only have one
match at a given time, which would encourage them to take
action, as there would not be another candidate available
for a noticeable period, and they would understand that the
person on the other side is in a similar situation. As the
product develops, it will be enhanced with new features, but
the core concept of limiting the number of candidates for a
given period will be maintained. For example, if a user goes
on a meeting within the first two days, they will be able to
get two more matches by the end of the week [8].

Since modern people always have their smartphones
with them, it makes sense to develop this system as a
mobile application. We will call it CoffeeBreak. The
interface should be as simple as possible: fill out a profile,
press a button to start searching, and wait for a candidate
for a meeting.

Development of a conceptual model. To understand
all the components of the future application, it is necessary
to identify all subsystems of the CoffeeBreak product,
including the internal and external environments, as well as
the overarching system within which CoffeeBreak opera-
tes. Together, these components and their interactions form
the system composition model [9].

First, we will outline the subsystems of the
CoffeeBreak application. At this stage, it is crucial to have
well-defined functional requirements for the application, as
the subsystems will reflect how the system meets these
requirements. The subsystems of CoffeeBreak include:

e User Management. Responsible for managing
user accounts and profiles. Key functions of this subsystem
include: registration of new users (user authentication and
authorization); profile management (updating information,
adding interests, changing settings); ensuring user data
security (encryption, password protection).

e Random Meeting Generation. Responsible for
organizing random meetings between users. Key functions
of this subsystem include: Randomly pairing users for
meetings; considering time and geographic constraints
when generating meetings.

¢ Meeting Management. Responsible for managing
all aspects of organizing and conducting meetings. Key
functions include: creating, editing, and canceling
meetings; managing meeting locations; sending reminders
and notifications about changes in meeting schedules;
integrating with mapping services to provide navigation to
the meeting location.

e Messaging. Handles communication with users
and sending various types of notifications. Key functions
include: sending notifications about new meetings,
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reminders, and updates; supporting push notifications and
email; informing users about new features, app updates,
and other important events.

e Analytics and Reporting. Ensures the collection,
analysis, and visualization of data related to app perfor-
mance and user interactions. Key functions include: collec-
ting statistical data on app usage; analyzing user activity
and the effectiveness of app features; generating reports for
administrators and developers.

e Partner Management. This subsystem is designed
for collaboration with partner cafes that will offer their
services for meetings. Key functions include: registering
and managing profiles of partner cafes; integrating with
cafe booking systems; providing cafes with access to
information about scheduled meetings; allowing cafes to
offer special deals and discounts to CoffeeBreak users;
tracking user reviews and ratings of partner cafes.

e Chat. Provides the ability for users to exchange
messages before and after meetings. Key functions include:
sending text messages and media files between users;
storing chat history; notifying users of new messages from
other users.

The internal environment of the system includes
Administrators, who can assist users in case of unusual
situations. Administrators will have access to the
«Analytics and Reporting», «Meeting Managementy,
«User Management», and «Partner Managementy
subsystems.

In the external environment, we should consider
Partners and Competitors. Partners have access to the
«Partner Management» subsystem to monitor and manage
the special partner functionalities. Competitors, on the
other hand, do not have direct influence on the application
but may affect users and the development progress of the
application.

The overarching system in the original concept is the
global society; however, this solution could also be applied
within large corporations that wish to implement such a
system within their company, thereby providing a more
convenient tool than a bot in a workplace chat.

Thus, the results of the model creation can be
presented graphically, clearly indicating the relationships
between the components of the model (fig. 1).

Let us also briefly outline the tools that will be used
for the app development. Flutter was selected for the app
development. This modern open-source framework enables
seamless deployment across both mobile platforms,
Android and iOS, eliminating the need to write separate
applications for each platform [10].

For servers and web panels, Python [11] will be used in
combination with the Flask framework. This setup provides
a straightforward and widely adopted toolkit, allowing for
the rapid and efficient development of a modern solution.

MySQL was chosen as the database management
system (DBMS), as its simplicity and reliability make it
ideal for creating the CoffeeBreak product [12].

Development the conceptual model of a mobile app
facilitating random meetings. To develop the CoffeeBreak
mobile application, it is necessary to formalize the main
processes and tasks in mathematical terms. This will help

define the algorithms that will underpin the application's
operation.

System
Global society, large corporations

Mobile App Facilitating Random
Mectings

External environment

"CoffeeBreak”

Internal | > Chat
environment

..........

Administrators

Fig. 1. Conceptual model mobile app facilitating random
meetings CoffeeBreak

The primary objective of the application is to
maximize the number of scheduled meetings between
users (1).

Let:

P gy e

U=ty e, | M
where U — set of users.
We will introduce a binary variable X which equals
1 if a user u is assigned to a meeting with user u ,
i J
otherwise the variable will be 0.
The formulation of the problem is as follows (2):

2 Zx — max, @)

i=lj=1"Y

with conditions (3-5):

ij_ <1,Vi€]l,n]. (3)
j=1
Zx,[_ <1, Vj €[l n]. )
i=1t
X, €{0,1}, Vi,j € [1,n]. (5)

The objective function maximizes the number of
assigned meetings, and the constraints ensure that each user
can only participate in one meeting at a time.

As an extension of the basic functionality for selecting
candidates for a meeting, it would be useful to provide the
ability to set location constraints where it is convenient for
the user to hold a meeting, as well as time constraints. This
way, the system will only select candidates for the user who
are geographically convenient and available at a mutually
suitable time (6-7).

Let:

T = {tl’ Lyr e lm}, (6)

where T — set of time intervals;
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L= Y, (7

Ul o,

2

where L — set of locations.

To take into account time and geographical
constraints, we introduce the user availability function
A {u’., t l}, which is equal to 1, if the user u, is available in

the time interval t at the location /, and 0 otherwise.
A user's accessibility function can be defined as:

1, if the user u, is available in t
at the location |, (8)
0, otherwise.

Afu;,t1} =

Let's enter the binary variable X which is equal to
1, if the user u _ is scheduled to meet with the user i _ in the
! J

time interval £ at the location 7, and 0 otherwise.
Then the new formulation of the problem will have
the following form:

i

I
22
i=lj=1z

NE

k
2 Alu, ) - X, — max, 9)
=1 L

with conditions (10-12):

m k
22 < 1,Vi€[l,nl (10)
j=li=1=1
n m k
> > >x.  <1,Vj€[Lnl. (11)
i=lr=t11=1 U1
X, €0 1), Viyjo L €L, nl. (12)

In general, the objective function is the same as in the
base model, the number of assigned meetings, and the
constraints ensure that each user can only participate in one
meeting at a time.

Application of interval distribution. In order to make
it easier for users to start communicating during a meeting,
you can expand the functionality of the application and
allow users to add categories of interests and views on life
to their profile, thus the system will prioritize candidates
for the meeting that best match each other according to a
set of categories. For this, we introduce the similarity
function (13):

_ iy

S(uj, uj)— m, (13)

where { — set of user interests u ;
7 1
I —set of user interests u . .
J

J
As you can see, this function will give a value between
0 and 1, depending on how similar the sets of users are.
Now let's apply this function to modify our problem
formulation.
Then the new objective function will have the
following form (14):

nom

n k
222 ZS(MI:, uj) 'A(Lti, t, l)-x”_ — max.

i=lj=lr=11=1

(14)

The conditions remain the same as in the previous
paragraph, they are given by formulas (10), (11), (12).

Conclusions. This research has proposed a concept
and models that can form the basis for a new tool aimed at
expanding one’s horizons, finding new professional and
informal connections, and enhancing social skills. The
application will offer an innovative approach to finding
connections by randomly selecting a candidate for a brief
meeting, such as for coffee. This solution will help avoid
decision paralysis and significantly reduce the time spent
on selection.

The research has achieved all of the set objectives:

e The system concept has been defined. It will be
the CoffeeBreak mobile ap-plication, designed to easily
provide users with a candidate for a short meeting.

e A conceptual model of the system has been
created, reflecting all subsystems, the overarching system,
and the application environment.

e Mathematical models for the meeting scheduling
system have been developed. These models will form the
basis of the algorithm for selecting candidates for meetings.

Further research in this area is advisable, as meeting
scheduling algorithms may in-corporate new criteria to
improve how users are matched and distributed.
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MATEMATHUYHE OBIPYHTYBAHHSI CTBOPEHHS JOJATKY JJISI MNPOBEJIEHHS BUIIA TKOBUX
3YCTPIUYEN «COFFEE BREAK»

CyuacHe cycHiJIbCTBO 31IITOBXYETHCS 31 3pOCTAI0YOI0 TEH/ICHIIIEIO COLIATbHOT 13011111, OCKITBKH JIIOJIM BCE OLIBIIE TOKIAAIOTHCS Ha COLIANIbHI MEpexi
JUIS B3a€EMOJIT 3aMiCTh CIIJIKYBaHHS Bid-Ha-Bid. BicyTHICTE 0COOHCTOr0 KOHTAKTY YacTO IIPU3BOAUTS JI0 HOUYTTS CAMOTHOCTI Ta BilipBaHOCTI. Y IIbOMY
JIOCITIJUKEHHI IIPOIIOHY€EThCsI KOHIIETIis MoOinbHOTO NojaTky CoffeeBreak, po3pobieHoro juist mpoTuiii MM TeHACHIIISAM, TIPONOHYIOUH KOPUCTyBadaM
miatdopMy A oprasizauii KOPOTKMX OCOOMCTHX 3yCTpiuei, HampHKIaj, MBHIKOI Oecifin 3a KaBOKW. 3a0X0YyHOUYHM KOPUCTYBadiB 3yCTpidaTHUCS B
peabHOMY KUTTI, IporpamMa CIpsIMOBaHA Ha PO3BHTOK 3HAUYIIHX COLIadbHHX 3B’SI3KIB i GOPOTHEOY 3 MOYYTTSM i30JIsMii, MOMIPEHHM y CydacHOMY
udposomy ceiti. OcHoBHa iHHOBawis JogaTky CoffeeBreak nonsrae B oro yHikaJbHOMY MiZIXOAi 10 MONTYKY MapTHEPIB. 3aMiCTh TOTO, 00 Ha/laBaTH
KOpHCTYBauaM BEJM4YE3HY KIJIbKICTh BapiaHTIB BUOOpPY, Mporpama IMpOMOHY€ €IUHUII 30ir MPOTATOM BH3HAYEHOTO MEPIOJy 4Yacy, TaKUM YHHOM
BUPINIYIOUN INOMIUPEHY NpoOieMy Mapaiidy HPHHHATTS pillleHb, ska MO)Ke BHHUKHYTH, KOJIH KOPUCTyBadaM IPOIIOHYEThCS 3a0araTo BapiaHTIB.
3aBsaku cripoenHo npouecy CoffeeBreak 103Bosisie kKopucTyBadaM BUTpavaTH MEHIIE Yacy Ha BUOIp i Oible yacy Ha CHiIKyBaHHS 3 iHImMH. Llei
T/IX1]] HATXHEHHUH NPaKTUKaMH, TPUHHATUMHU Y BEIMKUX KOMIIAHIfAX, JIe CIiBPOOITHUKY BUKOPUCTOBYIOTH OOTIB y pOOOYHX Ipynax 4aTy, 100 3HalTH
napTHepa JJsi KOpoTKoi 3yctpidi. Li B3aeMoii omoMararoTh miABUIIUTH 00I3HAHICT MPO AiSUIBHICTh iHIINX BiJJIUIIB 1 CIIPUSIOTH HE(POPMATBHUM i
npodeciiiHuM 3B’ s13KaM. PO3LIMpIOI0YH 10 MPAaKTHKY Ha MIMPIINK CyCHinbHUIT piBeHb, nogatok CoffeeBreak Mae Ha MeTi HafaTu JrOISIM MOXIIUBICTH
CIIJIKYBaTUCS 3a MEXaMHM iXHiX Oe3mocepenHix mpodeciiiHux ki, B pamkax mocmimkeHHs Oyno nmoOyZOBaHO KOHLENTYaJIbHY MOJENb CUCTEMH Ta
PO3pO0IIEHO MaTeMaTHYHY CTPYKTYpY JOAATKY. 30KpeMa, B JOCIIKEHHI BU3HAYCHO KOHIIENit0 MoOinbHOTr0 noaatky CoffeeBreak, okpecneno Moaens
CHCTEMH 3 ACTANTbHUMU IiICHCTEMaMH Ta B3aEMOJIIEI0 CEPEIOBHIIA, a TAKOXK CHOPMOBAHO MaTEMATHYHI MOJIEII, SIKi CKJIaIN OCHOBY QJITOPUTMY BinOopy
KaHauaatiB. Mojaenb 3abe3nedye migdip KOPUCTYBadiB TAKMM YHHOM, IIOO CIIPUSTH B3aEMO/IIT, OCKIIBKU KOXKEH YYaCHUK MOXe OyTH BHEBHEHHH, 110
Horo miniOpaHMii mapTHEpP OJHAKOBO MOTHMBOBAHHWII Ui 3ycTpiui. B momambmiomy momatok Oyzae yaockoHamoBaTucs. BiH Oyne momoBHeHMi
JIOJIATKOBUMH KPHUTEPIsIMH TUIaHYBaHHS JUIS MiIBUILICHHS SKOCTi 30iriB i OXOIUICHHs BCe O1IbII MMPOKoi ayauTopii kopucTyBaviB. Hanpukian, skimio
KOpHUCTYBau BiJ[Bily€ 3yCTpi4 MPOTSArOM MEPIIMX ABOX JHIB, BIH MOXKE PO3KPUTH MOTEHLUAN Ui DOAATKOBHX 30iriB JI0 KIiHIS THXHS. 3peLITOlo,
CoffeeBreak mae Ha MeTi pO3MIMPUTH KPYro3ip KOPUCTYBaUiB, JOIOMOITH iM CTBOPUTH HOBI mpodeciitHi Ta HeopManbHi 3B’13KH Ta MOKPALIUTH iXHI
comnianbHi HABHYKH. Pe3ypTaTh 1{bOro JOCIiIKEHHS 3aKJIa/1al0Th OCHOBY JUISl HOBOTO iHCTPYMEHTY, SKHI 320X04y€ 0COOHCTY B3a€MOJII0, 103BOJISIOUH
JIIOJIIM PO3IIMPIOBATH CBOI COLIAIbHO-KOMYHIKaTHBHI HAaBUYKH.

KaouoBi cioBa: MOOUIbHMIT JOIATOK Uil NPOBEACHHS BHIIAJKOBUX 3YCTpide, coliaji3aiisi, HETBOPKIHI, iH(popMaliliHa cucrema,
KOHIENTYaJbHA MOJIC]Ib, MATEMATUYHA MOJEIb.
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