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RECURSIVE METHOD OF FORMING AN OPTIMAL SET
OF TASKS ACCORDING TO THE CRITERION OF MAXIMIZING EARNINGS

Abstract. The work is devoted to the problem of a person's search in the current difficult times, when there is no work at
all, or insufficient wages for normal living, the possibility of additional earnings. The analysis of the current state of the labor
market and software systems with offers of vacant jobs showed that there are a sufficient number of such systems in general
access and easy to use. One of their disadvantages is focusing only on vacancies that require full or partial employment (for
example, the IT field) of a person. Such systems do not provide the possibility of hourly work, and then a person must
independently search for offers on various advertising sites, in Telegram channels, Instagram, etc. Another and the most
important problem is finding such additional income that would have the maximum impact on a person. The maximization
criterion in this case for any person will be the maximum possible amount of earnings for a certain period of time. After all,
each proposal has its own complexity and its own price, as well as the time of implementation. The object of research is the
process of maximizing earnings. In view of the above-mentioned problems, it is proposed to develop a recursive method of
forming an optimal set of tasks proposed for implementation, taking into account the criterion of maximizing earnings, which
is the subject of the research. As a result of the implementation of this method, all tasks that will be in the time period
specified by the user will be processed and added to the possible chains of tasks. The number of chains and tasks in them will
depend on the "reachability” of a certain task for the user to implement, that is, whether the user will have time to physically
reach the necessary place for its implementation. Conclusion: based on the results of working out this recursive method,
prototypes of its implementation in practice with the formation of an optimal set of tasks and the laying of a route on Google-
map are also illustrated.
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Introduction

Finding a job has always been and remains one of
the most important tasks in the life of every person and,
in turn, requires the involvement of a large amount of
time and effort to obtain the desired result. In today's
conditions, especially for Ukrainians who have not left
their country, this task becomes even more important
and difficult. The destruction of civil infrastructure, the
destruction of cities led to the loss of jobs for thousands
of citizens. Due to the continuation of military
aggression, millions of people are forced to look for
work outside their cities.

Currently, thanks to the rapid development of
information technology, job search has become much
easier and faster thanks to the use of Internet resources and
mobile applications for job search. Such applications
provide users with a convenient and effective tool for
finding job vacancies based on various criteria, including
location. For example, the application Job Search by
ZipRecruiter [1], which is widely popular for job
searching in the USA and Canada. One of the features of
the application is filtering the search, for example, by job
category, type of employment, salary level, as well as
location. Another example of a job search application is
Jooble [2], which works in many countries around the
world, including in Ukraine. Jooble is a convenient and
simple job search application that aggregates job
vacancies from various sources such as employer
websites, business directories and employment agencies.
There is also a fairly powerful Ukrainian-made service for
finding work and placing vacancies in the field of IT and
other high-tech industries - DOU.ua [3]. With the help of
this service, you can find work both in different industries
and with different levels of experience and work format.

The service also provides useful advice on resume writing
and interview preparation to improve candidates' chances.

In general, in Ukraine and the world today, there
are a large number of job search applications - these are
the ones mentioned above and LinkedIn, Indeed,
Glassdoor, etc., but all of them offer jobs with permanent
or long-term employment [4]. Services for finding
temporary, so to speak, hourly part-time work either do
not exist at all, or they are presented in an advertising
format [5].

Statement for the task

Based on the results of the analysis of the current
state of the labor market in Ukraine and the review of
analogues of software job search systems, it was
concluded that almost all existing services post offers of
permanent earnings with a stable salary. Of course, this
is not a disadvantage, but given the current situation in
Ukraine, when demand outweighs supply, or the offered
salary level is not sufficient for a normal standard of
living, many people are looking for options for
additional, so to speak, hourly earnings. However, in
order to find such earnings, you need to spend a lot of
time and it is not always effective to look at all sites with
ads, certain groups in Telegram channels, ads in social
chats, etc. And most importantly, you want to choose this
type of income in order to maximize profit. Options for
part-time work (hereinafter - tasks) can be different, for
example, from walking a dog to a master of apartment
repairs at certain hours, as well as the location of these
tasks can be so far from each other that there will be no
time to complete one task and have time for another .

Hence, the development of a method of forming an
optimal set of tasks based on the criterion of maximizing
earnings is relevant.
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Main part

The process of forming an optimal set of tasks from
a set of possible tasks belongs to the type of optimization
tasks, because the main idea and, so to speak, its goal is
to find the best result that will bring the maximum profit,
which is one of the goals of optimization tasks. This
process relates, in a certain way, to mathematical
programming, because it solves the problem of
determining the distribution of limited resources (such as
distance, time) necessary to achieve the set goal.

With a multitude of possible solutions, a criterion
for optimizing such a process must be selected. The
optimization criterion is a quantitative or ordinal
indicator that expresses the ultimate measure of the
economic, scientific-technical or other effect of the
adopted decision for the comparative evaluation of
possible solutions (alternatives) and the selection of the
best one [4, 5].

To form a set of tasks that will provide the
maximum possible earnings, the maximization criterion
in the following form is best suited:

S(t) M—) max, 1)

usually called the goal function or the objective function,
where S(t) is the sum of funds received for a certain set

of sequential tasks in time, [ty ], k=1..K is the k -th set

of tasks, t — isone task.

When modeling a computational process, it is
assumed that certain parameters are set for each element
of the model — task :

tj ={time, location, price}, (2)

where time — is the hour at which the task should begin
to be performed; location — is the address at which the
executor must arrive to perform the task; price — is the

amount of funds that will be provided to the executor for
the performance of the task.

The sum of each possible chain of tasks is
calculated according to the following formula:

k
Sk (t)=Y_tj (price) . (3)
i=1

To find the optimal set of tasks that will ensure
maximum profit, a recursive method [7] was developed,
the algorithm of which is represented by block diagrams
(Fig. 1 and 2).

A graphical representation of the recursive method
[8.9] of finding the optimal set of tasks based on the profit
maximization criterion is presented in Fig. 3.

This diagram shows how the recursive method of
finding the optimal set of tasks works. According to the
figure, there are 8 positions available for a certain user to
perform tasks selected in a certain time range (in this
case, those whose start is in the range from 9 to 12 o'clock
inclusive). In order for a task to be added to the chain of
an optimal set of tasks, the user must "get to it" after
completing the previous one.

In this case, the algorithm checks the "achievability
of the task™ - whether the user can get from point A to

point B. "Unachievability of the task" in Fig. 3 is
represented in red. That is, the user is geographically too
far from the proposed task to have time to implement it.

A
( Beginning
\

Initialize variables:

. MaxSum =0

. CurrentMaxSum =0

. CurrentTasksList = Empty List
. MaxSumTasksList = Empty List
. TasksList = Empty List

. CurrentTask = null

U b wNE

Calculate the most profitable route

Map the most profitable route

End

Fig. 1. Block diagram of the recursive method
of finding the optimal set of tasks

Thus, during the execution of the recursive method
of finding the optimal set of tasks based on the criterion
of profit maximization, 8 possible sets of tasks (green
chains) will be considered, which, as the algorithm is
executed, will be compared with each other according to
the indicator calculated according to formula (3), in order
to ensure the objective function ( 1).

Fig. 4 shows a prototype of the implementation of
the indicated method, in particular, a generated list of
tasks for the user in the time range selected by him, and
Fig. 5 shows a view of the map with a route along the list
of tasks.
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Fig. 2. Block diagram of the iteration of the recursive method
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Fig. 4. Prototype of the formed list of tasks for the user

Conclusions

The work explores an important issue for all adults,
namely, finding a job for the possibility of a normal
existence and support for oneself and one's relatives. It is
outlined that at the moment most of the Internet resources
are focused on job offers only for permanent employment
and not very high salary levels.

Hence, the issue of finding additional hourly
earnings is relevant. Also, in addition to finding offers of
such earnings, it is necessary to analyze their "profitability"

D})

Logout

Profile Tasks Reguests Settings

Fig. 5. Prototype window with route

for an individual user. Therefore, the optimization task of
finding additional earnings based on the criterion of
profit maximization was formed, because this is the main
criterion for every user. To solve the optimization
problem, a recursive method of forming an optimal set of
tasks based on the criterion of maximizing earnings was
developed.

Prototypes of the implementation of the proposed
method are provided for practically obtaining a clear list
of tasks for the time period selected by the user with
maximum earnings for the selected time.
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PexypcuBHuUii MeT0o1 (pOPMYBAaHHSI ONTHMAJTHLHOTO HA00PY 3aBAaHb 32 KPUTEPieM MakcuMi3alii 3apodiTky
C. 4. Kpenuu, 1. 4. CriBak

AHoTaunis. Pobora nprcBsyeHa mpobaeMi MONIYKY JIFOAWHOO B TEEPIlIHI CKPYTHI YacH, KOJIH poOOTH abo B3arali HeMma,
a00 HeJOoCTaTHS OIUIaTa mpami s HOPMAajbHOTO INPOXKMBAHHS, MOXJIMBOCTI JOJATKOBOrO 3apo0iTky. IIpoBemeHuii aHami3
HOTOYHOTO CTaHy PUHKY IMpAalli Ta MPOTPaMHHUX CUCTEM 3 MPOIMO3HULIISIMU BAKaHTHUX POOOYMX MICIlb ITOKa3aB, 110 TAKHX CUCTEM €
JOCTAaTHS KUIBKICTh JOCUTh B 3araJlbHOMY AOCTYIi Ta 3pyYHHMH B KOpHCTyBaHHi. OJHUM iX MIHYCOM € Opi€HTalisl JMIIe Ha
BaKaHCIi, siki MOTpeOyIOTh MOBHOI a00 YacTKOBOI 3aitHsaTocTi (Hanpukiaz, IT chepa) moanHu. MoXKIHMBOCTI TOTOJUHHOT poOOTH
TaKi CHCTEMH He Ha/IalOTh 1 TOA1 JIF0AMHA IIOBUHHA CAaMOCTIHO ITyKaTH co01 MPOIO3UIIii Ha Pi3HUX PEKJIIAMHUX CaliTax, B TelIerpam-
KaHaJlaX, iHCTarpami Tomo. [HIoro i HalOLIbII FOJIOBHIMIOK TOCTAE MpobieMa MONIYKY TAKOTO J0IaTKOBOTO 3apO0iTKY, SIKUIf MaB
61 MakCHMaJbHU BIUTMB Ha J0AuHY. Kputepiem MakcuMizawii B JaHOMY BHMAJKy AJIs Oy[b-sKOi JIOAMHHU Oye MakCHMaJbHO
MOJKIJIMBA CyMa 3apo0iTKy 3a MEBHHU Mepioj Yacy. AJpKe KOXKHA MPOIIO3UIIIS Mae€ CBOKO CKIAIHICTh 1 CBOIO IIiHY, a TaKOX Yac
peanizarii. O6’€KTOM JOCTI:KeHHsI BHCTYIIa€ caMe Mpolec MakcuMizauii 3apobiTky. 3 Orsity Ha BHILE BKa3aHi MpoOiemu
3alpOMOHOBAHO PO3POOUTH PEKYpPCUBHHUIT MeTOA (popMyBaHHsS ONTUMANBHOTO HaOOpY MPOMIOHOBAHUX [UIS peasisalil 3aBiaHb i3
BpaxyBaHHAM KpHUTEpil0 MakcuMizauii 3apo0iTKy, 1110 i € MpeAMeTOM J0CTiIKeHHs. B pe3ynbraTi peanizaiii JaHOro MeToay BCi
3aB/IaHHs, sIKi OyJIyTh 3HaXOJHUTHCh B 4aCOBOMY ITPOMDKKY BKa3aHHM KOPHCTyBaueM, OyIyTh ONpalboBaHi i J0JaHi B MOXKJIMBI
JIAHIFO)KKH 3aBIaHb. KibKICTh JIAHIIOXKKIB Ta 3aBJIaHb Y HUX OYJe 3aJIe)KaTH BiJl «IOCSKHOCTI)» TIEBHOTO 3aBIaHH JUIs peai3aiii
KOpHCTyBadeM, TOOTO UM BCTHTHE (DI3MYHO KOPUCTyBad JOOpaTHCh N0 HEOOXIIHOTO Micli Uit Horo peainisanii. BucHoBok: 3a
pe3yNbTaTaMy OIPAIIOBAHHS JaHOTO PEKYPCHBHOTO METOMY TAaKOX HPOLTIOCTPOBAHI MPOTOTHITM HOTo pearizamii Ha MpakTHIl 3
(hOpMyBaHHSIM ONTHMAIEHOTO HA0OPy 3aBJaHb Ta MPOKIagaHHAM MapipyTy Ha Coogle-map.

KawuoBi ca1oBa: poboTa; 3apo0iTOK; JOAATOK; IPOTOTHIT; ONTHUMI3allii{HA 3a/1a4a; KPUTEPii MaKCHUMi3allii; peKypCHBHHI
METOJ; ONITUMAJIbHUI Ha0lp 3aBHaHb.
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