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MiGKONSERVI SU | ZMANTOGANAS | ESPGJU .
AN ANALYSIS OF THE POSSIBILITIES USING CLOUD SERVICES

Autore:An d a A dpasgseandaabuze@gmail.com
ZinUtni skU Rilatrebrai sv , il span Lpsst.; & pasts:peteris.grabusts @rta.lv
RUz ek nelsodliethn oRIa @ ldmiej, a At brogvoganas al e

Abstract. The aim of this work is to obtain information about cloud services and to compare wt
them is better or more suitable in different situations. To reach named aim author in this work ar
tendency of cloud services users in Latvia, compared information gimpbssibilitiesusingdifferent cloud
services. Summarizing achieved research results there were defined general advantages and disadva
cloud services and concluded thafdire to start using cloud services it sow every person must consider vi
aspects and decide which services is better and more acceptable for him.

Keywords: cloud servicesinfrastructure as a servigplatform as a service, software as a service

‘ levads )

CilvUki tiecas pUc zinUmas brgvdgbas un n
pl Unoganu, darba roku, vietas vai nepieci ega
darbU akt-pastu,zmadtoeiekti tammUkapadhadokamvai
TUpat, | ai nebl tu jUnUsanIIapdeZtlpazs(bLastzmmfZak,Ud
koplietoganas datu uzglabUganas serveriem, |
MOkoAservisa bl tigebka piire dl0ydz @ga ,datuidkeaipltagUk a
MUKk oAserviss ir novatoriska tehnol ogi j a, k
i zmantojot internetu, tUpUc it Qpagi mi sdi en

Lai gan mUkoAserviss kKls piark ak Nhwy iusnst lae gvii ep
l iela daNa interneta tehnol ogiju I/ietotUju j
pastu Gmail) , kopUj o dat u #likg)l aub. (g a nvalsk oplosretr Ovliussa (r i
vair Uk s eidsrtothtass adratsoarbai | i et oganas paradumu n

Ml sdi enUs mUkoAserviss ir viena no vadog
par Uddobu var i zisbkeaiiddzroott |Notp|ardeeqnjk|Uersg|r|S|nUJ
ITpakalpg umu i zmaksas. MUkoAserviss ir Noti efek

Materi Ui un metodes
Raksta mUrgis ir sniegt V|spUrUJu i eskat

prlekgrocgbUm un trl kumi em, kO aro par persp
MOk o Aser vetsst Nmeaigi elcii egamUs programmas nc
RunUj ot par mUOkoAiem, vispi rposlicdoudek pii emdmalm

fiGoogl e, BEfieveaewnDefopboXde parast. ir pieejami
gadgjumogob&advdlrme kontrol Ut situUciju, kva
kUdi citi apsvUrumi liedz |ietot publiskos m
i etvaros. vVUI i r iahbiub rvgadr ai i dgybtidedlbkaofijvii se n(o j u ms
MOk oAservisus var iedalgt trijos | gmeAos.
1. I nfrastrukt I r(mfsastruptark ad p csé¢rvice) slapS Klientam nav
nepieciegams pagam erUtles par dator i
nodroginUganu, ve|ktspUjastmmldqcbzgqg]UUrgalmuet
bl tu de@ra tradicionUlajU gadgjumU. Gaj
izpildotUjs to paveic, bet interesO, | ai
vei ktspUj a.

http://dx.doi.org/10.17770/het2016.20.3501


http://dx.doi.org/10.17770/het2016.20.3501

nw T S

2.

~ =
® O =

= =4

E = =4

= =4

RTéE | 2. starptautiskU studentu zinOt
REZEKNES TEHNOLOGIU AKADEMLIA Cil wWid&kBehnologijas

Platformas pakalpojum@latform as a serce, Paa¥ . Gaj U gadao,] umU t i
gan infrastruktira, gan izstrUdes prograt
lietojumprogrammas.

Progra_lmmatTra(Sthwaraéssaisep/ioej,Ss)m Gis, no vienas
augstUkaiji® komenisam jau ir gatava |ietoj
gadgjumU klients ir ierobegots tikai ar t
pi emUwrdpmesfNauj veidot emuUrus, bet neNauj v

[2].

MOk o AsagradtivenUs Qpaggobas un ieguvumi
MOk oAservisam ir gUdas gal venUs Qpagodobas:
pakal poj ums pWUdemikdp g a $ lEfajkpakalpojumws Newagig
nelietoju, kur plasleraerdplksyanmsdamtueamUz,&enmtU Vo
neat karogba no atraganUs vijetas, augsta Ut
Urta resursu pievipdogaeai eai s@amagh aad),gan:
papildu resursus, j a IskeaiottsUj palviaal iinZUsi |
pieejamos resursus, ja apstrUdes apjoms s
resursu pievienogana Varesuwmmaws nUganapsaIe
samazinUt Utri jebkurU saprUtogU0 daudzumC
pims i zmai AUm j UrezervU vai jUpazi Ao par t
maksa tikai par izmantotajiem resursiem i r not ei kti resursu i
kritOriji, plemUram servera procesora iz
Kuri em ti ek af3gi nUta samaks

MUk oAservisa galvenie ieguvumi ir atkardg
satura koéopkzmanmogoama pakal poj umu, var Or t
organi zUt komandas da bu, drogi keppUphtot
vei dot darba grupas
komandas darba orga
nav nepieci egama
piesl Ugumu un pOrl

~

un apar

izmantojot ppo gr ammat | r as al poj umu, nav nepie
programmatlira ir jau atava dar bam,;
samaksa ir atbilstogi I|ietotajam, nevis ||
programmatirU0U, licencUs;

pieejams visur, kur vien ir inteets;

mOkoAu risinUjumi ieckiolnvothkli cnietvUrk(h nnaawddw p |
bet maksU tikai ikmUnega abonenta maksu p
stabil a droga piekNuve mUkoAu datiem n
u |iceneWgyg@jnamosn juridiskajos
n Utra | T infrastruktiras wuzs

;
I
z
r
rogrammu,;
k
g

a, pateicoties kriptogrUfijas
kurU |l ai kU atteikties no pakal

servisa probl Umas un riski

Aservisa problUma ir drogot
s Pilnggi drogs bit nevar,
i, protams, ar § tiar pNJgtUis dtnkeae
Speci fiskUs I|Iietas ir tUdas, Kk


http://lv.wikipedia.org/wiki/Serveris
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derUtu daudzi em. IespUJams, ka tas nesaskan
Utrdarbgogbas probl Umas astthsecraasdruozgltnout vlatir dral k
[ 1]. Gos lietas ir bitiski jUizskata un j Uiz

A . M[_Jkoa,&servisa perspektovas

MI sdi enUs tirgl ir daudz mUkoAservisa org
Lai iosv WliGtpi emUr ot Uko pakal pojumu sniedzUju
vUl as ieglt.

Pasaul U tiek izdal gti tr QisSAASa¢ sofenare @asamUk o A
servicd, kas piedUvU or Ut pinfesirucamaaservicdiadsa gpladkaasl p c
i nfrastnrounkat:| rparsocesoru skaits, diska vieta,
mUkoAa pakalpojumiem ir tiegi | AAS veida un
VUl j Uplatfermasra seivice, kdaasy Uidru gat avu platformu Qr
SAASgadgj umU nomai tiek piedUvUts jau ves
i emUr am, gr Umat Wides@umisBMSHarizoe | pTojsu mir, dok umen:t
I st Umas, k[ldcloglxpvald_meulmkam,SAAS hbapakampoj umu sn
zAL]mums uz platformas bUzes | auifiumkicd weliadad jt
agUdas atskaites vai piemUram noliktavas uz
roi

O C 0o

SAASt uv U

UkU nUOkotne,jokdjipr pgreammWs rair pl e
nfrastruktI |
S
a

ras r|S|nUJumlle‘mktkassklsepvl]Jnsta/n
i sinOjum Latvijas uzAUmumi var iz

oAu pl rdJj mUmsaivmutse ri si nUj umus st i
U pasaul U. Lodz¢ogi kU spUNu ragotApglei ir i
orenotelkta U standart U, Latvijas | TesuzAUm
ot Uj ui Midiosadt, Googley Amazon, IBM].

LatvijU mUkoAu ragot Uj-i zemek 0dUtsBjdas bobais
al pojumus noteiktam regionam un konkr Ut ai
i ktavu pgurWnaa tdvoebdagi®RM$ ebi &il m@jnt muv addbas r i
U ka g0 funkcionalitUte atbilstogajam
u
P
n

[
ri strU0dOt
mU t dar t
[

p

[S—

k
Vis
ApSt
rag

k

I

r

k

(@R

—< 35T
- c

mdoganai i

i eaugot datu apjomam visU pasau
n s Uj umi em, | ai gan joprojU‘m ‘netrT
riskus. TUpUc ir svarggi izvUlUties stabil
neizsl Udz pagu uzAUmumu darbiniiekuUdCN,Urk
pateicoties mUkonim, ir pieejami dagUdUs i

| U, pi al
k st ar I
i

S
u

®gcOO

r

RezultUti wun to izvUrtUjums
dzgovojam | aikmetUO, kad vairs neizbrgr
lietotUju dati. Ja iepdiis&lbg,tizé btait kna Agllsab Utaid
internetU. Tagad datiem ir Urta piekNigana n
vien ir internets. Vairs nav jUmokUs ar bil g
darbiem kas alzmlrlsmllsdnnUajnaUss drautnosr Usvar ggUs f ot
aut omUt i s ki sinhroni zUj as starp vVvisiem dato
gad@jumu tas ir bez maksas. )
PersonUlos datu uzglabUganasi elmUkeo A seehrnvoil sou
Microsoft-OneDriven e mi t g giittag awz pabovel ti piedUvU 15
cil vOku BmppoxpzilabekUOtrdarbobu starp ierdgcUm,

AppleiClouck NT st pardapgiul mz@rltadpddyyanas mUkoAservi su

MUs d
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No Urvalstu popul UrUkaji em Dsgboxy IGoiglem var
Drive", "Microsoft OneDrive, "SugarSynt "Box' , f il un kriévu "Yandex.Disk
bet noifilaatvi elp@wc om

2014. gegu Mm&jais | apa AKursors.lvo veica a
ieciengtUkos datu uzglabUganas mUkoAservisus

Kadu datu uzglabasanas makonservisu tu izmanto?

Dropbox (443 balsis)

Microsoft OneDrive (235 balsis)

Google Drive (204 balsis)

Es izmantoju citu servisu (105 balsis)

MEGA (22 balsis)

Box (20 balsis)

Kopa nobalsojusi: 1,029

1. atfitklulrss.or s. | vo a[pitaujas rezult Ut

1.att Ul 0 var rieeddzalt0,j ukga easp t1a0u2j9U riers ppond e nt

nDropboxo, kas pUc gos apt auj dMicrosolt Oriebrided j as p
un tregaj U fiGoogle Drivebo. )
Darba autore izveidoja |10dzoggi apUtaiugsu p
vairUkus servisus. KopumU bija 11 izvUles ie
= Citi servisi
® Google Drive
Citi servisi # Dropbox
25% :
Microsoft Sopkeatlons
OneDrive ® Microsoft OneDrive
10% mBox
¥ Apple iClond ' : M Epcocte
11% G°°§:)C‘VD“V° m Lattelecom eDati
. = MEGA
ne opbox ¥ Yandex Disk
15% ® hubiC

2. atAtpldlasu.j as rezul t Ut ]
Autores veiktajU aptaujU piedalgjUs 67 r
atzomUjugi, ka izmantioGacoglus, 1Beir Vred s & 0 % i

11



20.

RT/\

REZEKNES TEHNOLOGIU AKADEMIIA

starptautiskU

studentu

zinUt

Ci |l Wide&BEehnol ogijas

ARAppl e ,10&%oMidoor osof t,3%OnBOXEV e, Midtaegd el ecom eD
i Me g aioy andexbeﬁ)iZ%kcﬁhubiAOpbtaujU tika piedUvUts
mUkoAserV|saanaaI{aeIIpea;jlaumaseDaU|cnoskaldrot, vali
pagmUju piedUvUtie pakal pojumi . ) )
Darba autore ir veikusi dagUdu mUkoAservi
ALattepieedthwUtie Da®ewus bt Ut us skatot 1.tabul U.
i ) . 1. tabula )
MUk oAsezmamstuoganas iespUju salogdzinU
: Apple Microsoft Lattelecom
Google Drive | Dropbox iCloud OneDrive eDati
Bezmaksas [, 5p 2GB | 5GB 5GB 10GB
at mi Aal
100GBi
1.99%/ 1
1TBi 50GB1 50GBIi
9.99%/ 1 0.99u/({1. 99%/ m|100GBI
Cena 10TBi 1TBi 200GBi 1TB(1 1|5.90u/
99.99%/10%/ n2.99u/{i6. 99 %/ |500GBi
20TBi 1TBi7 1TB(5 [|121.900u0
199. 994 9.990/[19. 99%/ |
30TBi
299 . 9934
Lat vi e Latvi e Latvi e
Valoda krievu v., An g Ny krievu v., AngNu v |krievuv.,
angNu angNu angNu
~ lios, Android, | 195 i0S, Android, |-
g/lg Ib : Ik E Windows C\/r:gcrzl(z;\(/jvs 10S Windows fn?j’roid
Phone Phone
Phone
PUc wveiktUs salgdzi h@fghaehscom waBagaidmlt ,U

pazQstamDm organleC|JUm
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1 MOkoAskaitNogana kU pakalpojums po
daNa interneta tehnologiju l i etot
iespUjas.

1T MUkoAdatoganas galIvmmJUu;mSmelgccpbpseprraquajkuan

pul Ur Ok
Uju ja

atragandUs vietas, augst a Utruma internet
samazinUganas el astQggums, maksa tikai par
7 GalvenU mUkoAservisa probl Unm klri edrrtoag Quoma , r
savstar_pUJUs interneta stabilitUtes.
1 LatvijU darbojas pasaul efLabfmehécemnéDat)j
9 Aptaujas rezultUt.] l i ecina, ka viens no
AGoogl e Driveo.
1 3% no visiem aptaujasadl  bni eki em i zmanto Latvijas u

fnLattel ecom eDati 0.

Summary

Probably more than anything wedve seen in
introduction of the PC, cloud services represents a paradigm shift in the defoldtgaure of
information services. Cloud services is a relatively new concept in the IT industry, and according
to various sources, everyone is talking about it and how useful it is.

Cloud services has many advantages. First of all, they cost mut¢hdagsaintaining a
physical facility for running these applications. They also become a lot more reliable and secure.
Users can access the o6cloudd from anywhere a
to the 6cl oudd, a scatibnotheygwoald be tilthed¢oyaccbsait e aut hent

However, cloud services is not without its disadvantages. Despite the fact that username
and password are required, security and privacy is still a very big issue.

Author in this work analyzehformation about clodi services and compared information
aboutthe possibilitiesusing different cloud services in different situationghe author has
created form about using cloud services in LaR@®% of interviewed respondents used "Google
Drive", but 3% areusingLat@in f i rm cl oud service ALatteleco

Literatira

1. Plivna, G. MOkoAdatogana. Sk. int
http: //datubazes wordpress.com/2011/02/02/makondatosana/

2. laaS, PaaSs, SaaS (Explained and Compared)Sk. internet (07.04.2016.)
https://apprenda.com/library/paas/igesmssaasexplainedcompared/

3. 5 Essential Characteristics of Cloud Computing. Sk. internet (07.04.2016.)
http://www.inforisktoday.com/®ssentiatharacteristicsloud-computinga-4189

4. Zit mani s, R. MOk o Aa pakal poj umi . Kas noti ek
http://www.diena.lv/tehnologijas/jaunumi/makepakalpojumikasnotieklatvija-764369

5. Lgci s, K. Cik drogs ir mUkoApakal pojhiuptsllivicikl oud s e
drossir-makonpakalpojumsloud-services )

6. Citri x. MOkoAskait Noganas risinUjumu attdostobu ve
(07.04.2016.) http://www.reitingi.lv/lv/inews/zinatne/807 1@ akonskaitlosanasgsinajumuattistibu
veicinadatorulietosanagparadumemaina.html

7. Skutelis, K. Kursors. | ganapt am(Jlko AsklGdi sdattw uzgia:
(11.04.2016.) http://kursors.lv/2014/07/12/kursehg-aptaujakadu-datu-uzglabasanasakonservistu-
izmanto/

13


http://datubazes.wordpress.com/2011/02/02/makondatosana/
http://apprenda.com/white-papers/gigaom-pro-report/?utm_source=library&utm_medium=post&utm_term=saaspaasiaas&utm_campaign=gigaomwp
https://apprenda.com/library/paas/iaas-paas-saas-explained-compared/
http://www.inforisktoday.com/5-essential-characteristics-cloud-computing-a-4189
http://www.diena.lv/tehnologijas/jaunumi/makona-pakalpojumi-kas-notiek-latvija-764369
http://dll.lv/cik-dross-ir-makonpakalpojums-cloud-services
http://dll.lv/cik-dross-ir-makonpakalpojums-cloud-services
http://www.reitingi.lv/lv/news/zinatne/80718-makonskaitlosanas-risinajumu-attistibu-veicina-datoru-lietosanas-paradumu-maina.html
http://www.reitingi.lv/lv/news/zinatne/80718-makonskaitlosanas-risinajumu-attistibu-veicina-datoru-lietosanas-paradumu-maina.html
http://kursors.lv/2014/07/12/kursors-lv-aptauja-kadu-datu-uzglabasanas-makonservisu-tu-izmanto/
http://kursors.lv/2014/07/12/kursors-lv-aptauja-kadu-datu-uzglabasanas-makonservisu-tu-izmanto/

REZERNES TEHNOLOG U AKADEMIJA

RTé} ] 2. starptautiskU studentu
Cil WidleEehnol ogijas

STUDENTSG6 OPI NI ON ON WEBI NARS I N
STUDENTU VI EDOKLI S ARURS TAER I XMGRIQE DB U

zi nUt

H I

Authoos Anast asi j & emdleavdsst@ipbexvydihails Za g | e rliemalk i s

iiziinfo@inbox.lv,J e Ne na Z &@naik knézna@klox.ly
! Riga State Technical SchodIiCenter for Education and Innovation Research

Scientific supervisorslulija Melnikova, Dr. Paed., e-mail: julijamelnikova@yahoo.com

Klaipeda UniversityHer kaus Manto g. 8 4, 922914

Natalia Andreeva, Dr.paed.,e-mail: andreeva_natalia@list,rtmmanuel Kant Baltic Fedal

University, Nevskogo street 14, 236041 Kaliningrad, Russia,

Abstract. Webinars have become an indispensable tool in higher educktiorwe v e r

opinion on webinars in higher education has not been analyizeglaim of the present contributiés to
analyze studentsdé opinion on webinars in hi
educatorsdé contribution to the wuse of webin
webinar and opinion is studied. Moreovehetstudy shows how the steps of the process are rel
identifying webinars Y defining studentsoé o

Y conclusions. The empirical study was caents
from Klaipeda University, Kl ai peda, Lithuan
on webinars in higher education are homogen

webinars in higher education is elaborat&lrections of further research are proposed.

Keywords:We bi nars, higher education, student

Introduction

Kl

G

ai

Webinars have become an indispensable tool in ensuring online educational environment
in higher education for cker interconnections between students, educators, researchers and
other participants of higher education as demonstrated in Figure 1.

Higher education

Online educational
environment

Fig. 1. The Relationship between higher education, online educational environment and

webinars
It should be noted #t the term®nline educational environmeandonline learningas

well as distance learningare used synonymously in the present contribution. Against this

background, few studies investigate how webinar tools can facilitate interaction in online
educatimal environment. Researchashe c at or s0 experience in
out [2]. The otherprevious three studies analysed the webinar delivery format in which the
presenter and multiple participants from multiple sites interact with onthearj@3]: 1. A

webinar systemnicamLiveat the Cyber University in Taiwan € 70) to facilitate synchronous

us

e

communication (regarding instruction and office hours) between the instructor and the students
is implemented5]. The results reveal that studs were satisfied with the interactions among

t he

instructor and students. Th eusepeappriencesd i d

2. A webinar systennterwiseat the Open University of Hong Kong is adopf&8]. Ng[18]
divided 200 studentsito 6 groups and had tutors deliver the course through both-toffaee

http://dx.doi.org/10.17770/het2016.20.3502
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mode and a synchronous mode. The findings suggest that synchronous learning promotes tutor
student interaction better than studstudent interaction. 3A webinar systentlluminae to

facilitate both virtual office hours and the communication of cowtsed information to
students is usef 1]. Elluminate effectively facilitated interaction between the instructor and
individual students who had questions regarding the courteriaia. Negative experiences in

use of Elluminate to facilitate a seminar that connected two hospitals to each other (site vs. site)
were found as Ell uminate did not effectivel
i rrel evance arong[®|.arhetperceptipna of stesdétraimerss who used webinar

tools have been investigatgZBlas wel | . However, studentsdé o
education has not been analyséche ai m of the present contr.i
opinion on webinars in higher education underpi
contribution to the use of webinars in higher education.

F
k
n

Materials and methods

The meaning of such key concepts as webinar and opinion is studied. Moreover, yhe stud
demonstrates how the key concept is related to the idea of higher education. The methodological
foundation of the present resela is formed by the Systefonstructivist Theory. The System
Constructivist Theory and, consequently, Systéomstructivist Aproach to learning
introduced by Reicf2lle mphasi zes that human beingbds poin
aspect[15]: experience plays the central role in the knowledge construction prdgss
Therein, t he subj ect ipoint of mievpieapplicabdefto theupresent b e i
researchExploratory research was employed in the present resgfclExploratory research
is aimed at developing hypotheses, which can be tested for generality in following empirical
studies [17].The exploratoy methodology proceeds from exploration in Phase 1 through
analysis in Phase 2 to hypothesis development in Ph@ike Bemaining part of this contribution
i's organized as foll ows: the next section i
opinionon webinars in higher education. The associated results of the empirical analysis will be
presented in the following section. Finally, some concluding remarks are provided followed by
a short outlook on interesting topics for further work.

Results

Theoretical Framework

Webinar is a tool that provides computer mediated communication. In comparison to
other computer mediated communication tools, webinar is able to transmit video, audio, and
images, webinar also enables users to share applications andwbitedmard, the objective
being to exchange information in a réahe and tweway format[23]. Webinar creates
opportunities for both educators and learners to experience different levels of interaction online,
and these opportunities are essentiallfedént from other communication approaches such as
discussiorboard postings andmails[23]. There are three formats for webismssion delivery
[23]: (a) presenter vs. multiple participants from one site; (b) presenter vs. multiple participants
from mutiple sites; and (c) multiple participants from one site vs. multiple participants from one
or multiple sites. There are five advantages of using the webinar tool to facilitate communication
between two sitef23]: (1) Webinar tool is affordablg]. Uses can participate in a webinar
session with a computer, video/audio capture devices, and broadband network connections. (2)
Webinar tool enables synchronous communication. Instructors can communicate with the
learners in a synchronous format to provide mdnate feedback to learnddf]. (3) Webinar
tool facilitates reatime multimedia demonstrations. Instructors can share the application on the
presenteros site with al | p ar t-lewvel intesactions . (4)
Instructors candcture, interact with the audience, facilitate participant group collaboration in a
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reattime format[14], and designate certain participants to be in charge of the sessions. (5)
Webinar tool provides an environment in which participants can archive secoimant for

personal review or for people who missed the-tiea¢ session. Webinars are widely adopted as

it can reduce corpor at i o[4]sA8webinaanivreldtively mepy om s e s
online educational environment in higher educatio st udent s6é opinion on
education is of particular interest aarfmership between student and educator that means for a
student to be equal to an educator as a human being of equal ffJaditynp hasi zes st u.

opinionto be particwrly importantOpi ni on is i nitially deter min
on awareness and attitudg®. Analysis of this definition allows identifying such a new
definitonof @i ni on as i ndividual 6s vi eand aftitadesed on h
phenomenon. This definition allows considerthg termsopinion andview synonymously in

the present research. As studentsodé opinion i

studentsdé competence ser weamwebmarsamhigheneducatiamt or ¢
Competence consists of knowledge, skills and attitudes. The elements of competence, namely

knowledge, skills and attitude, areintee | at ed [ 1] . Studentsd negat
the increase inthe levelsft udent s6 knowl edge and skills as
I n contrast, studentsdé positive attitude ens:|

and skills as well as competence [1]. In turn, knowledge is presentamhbgptd25]. Skill is

an ability to act in accordance with the required quality and vo[@ndattitude is identified as

an individual combination of evaluative judgments about a phenomenoim [i¢dagogyhe
termscompetencand experienceare used synonymousl{]f As experience plays the central

role in a knowledge construction process on webinars in higher education, the subjective aspect
of human beingds point o fConsiruetivist Theoryhi ghl i ght e

Empirical Study

The present part of theontribution demonstrates the design and results of the empirical
study. The design of the present empirical research comprises the purpose and question, sample
and methodology of the present empirical stullye research guiding question is as follows:
what i s studentsd opi ni ofmheam ofihe dmpincalistedyisto hi g
anal yze studentsd opi ni oThepoesentwrapricahstudysmvoived hi g
19 students, 15 of them weré B4th year bachelor students ahdf them were $year master
students, from Klaipeda University, Klaipeda, Lithuania in September Zligrefore, the
sample is multicultural as the respondents with different cultural backgrounds and diverse
educational approaches were chosen. Stgdént di f f er ent cul tur al and
emphasized the significance of et udent 6 s opinion on [W3binar
within the present empirical studiyhus,the group (age, field of study and work, mother tongue,
etc.) is heterogerous. The interpretive paradigm was used in the empirical stddhe
interpretive paradignaims to understand other cultures, from the inside through the use of
ethnographic methods such as informal interviewing and participant observation, and
establishmet of ethically sound relationshi22]. Interpretative paradigm is characterized by
the researchero6és practical iesearcher s the interpnetet. h e  r
Moreover, the cases themselves are not of interest, only the conslasid transfers we can
draw from these responden@]. Selecting the cases for the case study comprises use of
informationoriented sampling, as opposed to random samf@hdrhis is because an average
case is often not the richest in informationattdition, it is often more important to clarify the
deeper causes behind a given problem and its consequences than to describe the symptoms of
the problem and how frequently they ocf@]t Random samples emphasizing representativeness
will seldom be abldéo produce this kind of insight; it is more appropriate to select some few
cases chosen for their validitfhe number of students depends on the heterogeneity of the
group: the greater the heterogeneity of the group, the fewer the number of studertsy49].
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19 is a good number of students for the stud
webinars in higher education, the survey was based on the following questionnaire: Question 1:

Do you know the concept of webinars? It should be ndtatidoncepts present forms or levels

of knowledge [25]. Further on, knowledge is part of experience [24]. Question 2: Do you use
webinars in higher education? The evaluation scale of five levels for Question 1 and 2 was given,
namel vy, strongldy saigeiteegpdisaj@eddra gr e e a Ar3die 1[40, 8

strongly agree fb50. Question 3: Wh a't i's yo
evaluation scale of five Ilevels for Questior
i 2 meithernegative nopositveA3 ppopsi ti ve A406, and very positi

were transformed into the level system as illustrated in Table 1.

Table 1
| ndi cators and |l evels of studentsdé opinio
Indicators Levels
Level 1 Level 2 Level 3 Level 4 Level 5
very low low average optimal high
1 2 3 4 5
Student s| Strongly | Disagree Netther Agree Strongly
knowledge and dis-agree disagreenor agree
skills agree
Neither
Student s Very Negative | negative nor| Positive | Very positive
negative positive

Question 4: What are advantages of webinars in higher education? Question 5: What are
disadvantages of webinars in higher education? No evaluation scale was applied to Questions 4
and 5 as the questiomgere open. The results of Question 1 (Knowledge), Question 2 (Skills)
and Question 3 (Attitude) of the questionnaire used in the survey are demonstrated in Figure 2
where the vertical numbers show five ghe#vels
education, and the horizontal numbers present the code number of the student who participated
in the survey. The results of Question 1 (Knowledge) of the questionnaire used in the survey
show that 3 studentsoO evalptafiebioarsr retefstothbvenyr kn-
l ow | evel, 16 studentso6é evaluation of their
|l ow | evel. The results of Question 2 (Skills
use of webinars in highexducation refers to the very low level. The results of Question 3
(Attitude) demonstrate that 19 studentsodo att
high level.

m Knowledge
m Skills

HH H‘ HHH H‘ Attitude

12345678 910111213141516171819

Fig. 2. The results of Question 1 (Knowledge), Question 2 (Skills) and Questi8n
(Attitude)

O R, N WS~ 1O
1
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Question 4 (Advantages) includes such results as webinars are interesting, webinars are
given by famous scientists, webinars can be led by students, too, webinars ensure a variety of
il lustrations of the t ogsiare sinilartbehe topics of leatluses.i o n
Question 5 (Disadvantages) discloses such results as webinars are more suitable for non
obligatory and optional courses in pedagogical studies such as philosophy, sociology, etc.,
webinars do not always compensetal communication between educators and students. The

data were processed applyiftxcels of t war e . Frequencies of t he
determined in order to reveal studentsodo opir
Table 2.
Table 2
Frequency of the studentsd answers and
Indicators Levels Number of Percentage | | ndi c g Total
answers mean mean
St uden{ Verylow 3 15.78%
knowledge Low 16 84.21%
Average 0 0% 1.84
Optimal 0 0%
high 0 0%
Std e nt s| Verylow 19 100%
skills Low 0 0%
Average 0 0% 1 2.61
Optimal 0 0%
high 0 0%
St udeni Verylow 0 0%
attitude Low 0 0%
Average 0 0% 5
Optimal 0 0%
High 19 100%
The survey showed thatthess d e nt s 6 kha aoncépeofiveebinars is of the low
l evel (84.21%). The studentso6 skills in webi
(100%) . The students6 attitude to webinars i

findings of the empirical studgllow concluding that the students demonstrated a low level of
competence in webinars in higher education (2.61). The summarizing content analysis [16] of
the data reveals studentsoO opinion on webin
st ud e miorsd webmars in higher education is found to be positive as the students
highlighted more advantages than disadvantages of webinars in higher education. The data
anal ysis also reveals students®6 wi ldudatog.ness

Results and discussion

The empirical findings of the research a
positive opinion on .Thefoliownghypothesis has begnifoemulatedd u c a t
student sd0 compet en decationrenhanees fromdow evel thighlevglif e r e
the course frame work is much focused towards provision of students with a webinar tool,
ensuring students with technical support in use of webinars in higher education, student training
in use of webinardn higher educationThe present research hamitations The inter
connections between webi nar s, hagetbeed g Anstidter o pi n
limitation is the empirical study conducted by involving the students of one higher education
institution only.Therein, the results of the study cannot be representative for the whole area.
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Nevertheless, the results of thereseardhe f i ni t i on o f-mabewsedastlsadis opi r

of analysis of use of webinars in other higher educatistitinions.Further research tends to

focusonenpi ri cal studies to compare students anc

education.The search for relevant methods for evaluatiorthef use of webinars in higher

educationis proposedAnd a compeative research of different countries could be carried out,

too.
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Ukajos veidos. i

nUs geogrUfisko informUciju izmanto
jas, kuriem | Umu mu paeﬂamgahla|V|et
rUOtu minUt teritorijas plUnotUjus,
un daudzu citu nozaru pUrstUvjus,
un atbim stogiktiuzmamtsogandasnpbngi
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U geogr UfiskUs informUcijas sistUma
nozar Us, kas saistQtas ar nepieciegam@obu pi ¢
daudzvepldijQLgopuaersUrogana galvenokUrt ir atkar ¢
sfUras un tU darbgogbas mUrogi em. Pi emUr am, €
0
u
u

Pasau

rgani zUcijas GIS tehnologijas visplag@lk izm
tt.) pUrval dobuU, uzkrUto datu anal Qgzei pUc
zAUm\mnnlansporta pakal poj umu optlmleC|ja|, d

Geogr UfiskUs informUcijas sindt Umagpiiesasplt
datiem. GI'S Nauj at spoguNot datus telpiskU
informUciju atkargbU no objektu atraganUs vi

MUr ¢i e pUt 9t RUzeknes Tehnologiju AkadUmi j
geogmWf ii ik or mUcijas sistUmas.

Uzdevumi

T savUkt statistisko informUciju:;

q georeferencUt statistisko informUciiju;

1 i zpildot geodatu anal gzi

1 i zanal iz Ut RTA sadarbdgbas partneru at
sadarbgbas | dgums;

T i zpUt gt studé&wtupeusomllaa Umipsnai Aas si |
2014./2015. studiju gadu starptautiskUs geot

http://dx.doi.org/10.17770/het2016.20.3498
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1 i zpUt ot RTA sada

rboba aktivitUtes 201
1 i zvei dot t emati skUs

vektor kartes.

Geotelpas anal Qgtikas dzQgves ci ki
eotel pasoaeamsuad Qizetsver plagu anal gtikas dz
nas i kdienas darbu. Tas sUkas no anal 9
tigiem, val sts iestUgu amatpersonUm un
n ecobaslepreceegams vei kt geotel pas anal
I pUc prioritUtUm, veic datu vUkganu u
asObas, .saistotUs a
l's ir jUdziens, kas
ai zsardzobas iestUdU

t kUrtots, kamUr opr
|l gti kas dzoves cik
litUrUs vai tiesghb
attUOlu) [1].

1. atAn@l £t i k as Aufozrouv evse icdioktlss .p Uc [ 1]
Geotelpas anal gze var tikt uzskatota kU
cess no probl Umas formulUganas |1 9dz rezu
i r daukdazd saamrael§ggzoet Urkost ineekk Uv ii e
z beigUm, ir rets gadQj ums,
kU tas ir redzams diagramm
katiramesid,im ir atgriezeni sk
k atkl Uts ieglitajos datos, tas
es ciklu, liekot izskatogt gos
nformUcijas ieglganai i zmant
es
u

(¢
- wm
7))

r
kas svar g
anal oti ka
Trad ci o i
a , dokument Ucij u, intervijas
, nedodot Vvi enam |rne‘zoulntUL¢t|a
n ticamQbu. i
tiek izmantota informUciija, kK u
icientiem, | ai model Utu un
m jUatrodn!l §dnpsakastkorpdj 0o ARpr
u Vvisus novUrojumus. At kUrt oj umi u
m, jo anal gtikas problUmu un darba
i miojgw, iwndiomr k) kU zinUtniekam veicc
a ir vispusgga, sUkot no skaitNiem
nUganas interpretUcijUm, kas ievie
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Anal oti kas process
Parasti anal gti kas gk oces U |zdala pi ecus
1 Prasogbas ‘
GajU solg tiek definUtas prasgbas un jau
l evUrojot, ka jebkUds darba procaetisu visasek i e
prasQbas parasti tiek sakUrtotas pUc priorit
2. Datu vUkgana
Kad tika izpildgts pirmais posms, notiek
posmU tiek i_dentific_Utl informU(:ljaanavpials u
daudzums. KU informUcijas avotu piemUrus va
objektu apsekoganu dabU, dokumentUciju u.c.
3. PriekgapstrUde ) .
Pirms informUcija varUtu tikt izanalizUta
atbi Usfogamlt a, piemUram
T dokument Ucija var tikt pUrtulkota, dig
informUciija;
1 geogrUfiskajUm vietUm un n o geocokdingmi em t
q t Uli zpUtes dati kU satagleptobj akt Ul at pa
algoritmiem vai izpUtoti manuUl i ;
q statistiskU informUcija vizualizUta gr
4, Anal 0ze un ragogana i
Etaps fAAnal 0ze un Ragoganaod paredz savUk
anal Qzi, un analkhgbthaesgamowdukis posms i ekNa
produktus no katra informUcijas avota neatka
visus avotus kopU. KU geotel pas anal 0zes pro
T t emati skUs rksalrlGewss;un vekt o
1 3D zemes virsmas modeNus:
q procesu, kU Tdens plid klimata pUrm
si mul Uganas, modeNus:
T dokumentUciju un atskaites, piemOUram,
zaudUj umi em.
5. Produkta izpl abg@aama un i zman
i Datu sagatavogana geotelpas anal g
lposmBpkUrt Uj Us vitdeesk adperfaiknslitgag aamaad i z Uj am
vieta un tUs robegas: fiziskUs, politiskUs,
analizUjamo sheeluptpi amlam, kas attUlo topo
2.pq§1mliflalleJamas vi dest igegpka g6 bu Ukatpa alet 5 &5 a
i nformUcija, kas ir nepieciegama anal gzes i
iedzovotUju sK&ums, piodUftaiskai® stUOvoklis u
vektorsl UAi ar ceNu, bivju, iestUgu un notik
3. posVvhddr bl t obu f akttdrek asparvalksttiQ gvamsa o dat i
kas nepieciegami notikumu scenUriju model Uga
RTA starptauti skUs sadarbobas ana
levaddat: RUz ek nes Te hn oErasgusfatskaite paa 2014 12D 1j5. stadiju
gadu, kur a ir pieej ama interngtvietnD [ 3] .
administratovaj Um rolf4ddgu kontlTrUm internetvi
Anal 90t i kas:Quantsnt GlSu2i2 lyvonj MS Excel 2010
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Anal 0ti kiasgenett oldei sko datu automUtiskU kI :
pUr t r a Natumhbreak}. (

Datu sagatavogana:

1. posAwk Urt Uj Us v i dsasspasayesigik st § ganao:

2. posAawal i zUj amas vi de snfgopranglhchiuj aa ppraark ssttugck
docUt Uj u ERMABMUSHU omWa mmas un sadarbgobas veidi
gadU.
Anal gti kas process:

1.Pras@b&sa: nodefinUts darba mUrgis un uzde

2VUkgaw&k:oot nUj i e dat Wordfiokrarktettas b Efcellaboidt i n o
ti ka pUrQuantumé@I8talWti @ n o uinCSVdateecamha déparated valles

3. ApstrUde un:C¥habhhegarna&a sasaistota ar
Quantum &Sr Q@ k u . ‘

4. Anal 9gze umirrddegaonat QGIS roka ieblvUto

datus un vizualizUt ieglto informUciju, tika
fkarte ar vizualizUtu studentu unu dgoacddk Uj
(skat. 2.att Ul u):;
Tkarte ar vizualizUtu sadar bogbas partne
2014./2015. studiju gadU (skat 3.att Ul u):;
fTkarte ar sadarb@gbas veidu sadal §jumu par

Studenty-un docétaju apmainas
aktivitate 2014 /2015 studiju gada

Legenda

Apmainas veidu sadalijums

[ Apmainas veidu sadalijums
Studenti, studijas

B student, prakse

B Asadem. persondls

ApmekiBuma intensitite (cilv, skaits)

& "
[ & | ,:r
Autort: VAleksefeva un L Kalnina (2016.9.)

2. aSt Wldent uw Qynu daopemthi Aas aktivitUte 2014.
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[

= - S [ g g 4 - _\“Q 3 .'
Sadartibas partoeny koncentridia )\\ 7 - ‘\é i ’
0.000000 ; | o e y 1 Vel 3
3.499300 o YV r/
I 6.996600 2 &,/_ ~ \ , ) :
B 10.497900 I — /:.5 CAE )t

B 13.997200 ™, 5 Rt
Sadartibas Bgumu skaits 3 2SR ﬁ Fvs’ &
£ 00-00 ~ ) L\? o )f L{‘S ~Ex
3 0.0-3.0 | ' \"-“.\_:\] g
B 30-60 &". r— “ v, 34k = =, [ - 22
= o Autores: VAleksejeva un L.Kalnina (2016.9.)

Li

3. aStatdlalrsbogbas part ROrlw. K ®dént rslaidjig u g

Sadarbibas veldu sadaliums
CJo

17

. -2

. 2235

Erasmus+ KA1 103
Erasmus+ KA1 107 \ot
Sadarbibas ligumi , S

Projekti ' = }

Autores: VAleksejeva un LKalnina (2016.9.)

4. aRfTBl sadarbobas veidu sadal 0jums 2014

Seci nUj umi

l zanalizUjot kartes un adtddiotioz@®odjed pae
1. VislielUkU studentu un docUtUju apmai A
etuvu, VUciju, BulgUriju un Griegiiju.
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2. RTA sadarbogobas partner:i koncentrUjas t
| blakus Latvijas teritorijai;

T vUOcij U;

1

Buligjow . i
3. RTA vislielUkaiisntssaadiarbgbabki eeudu, kBef
|l gauniju, Turciju, BulgUriju un 1tUliju.

Literatira
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| NTERPOLUCI JAS MEKLUOGANA
INTERPOLATION SEABH

Autori: Dzintars A p e i pMddilijs Steklovs, e-pasts 2009a02@inbox.lv,
vasilij_s@inbox.lv,+37128327720, +32B927757
ZinOt ni sk U Rithtr éralusts,aDd.sg.iInd)¢-pasts peteris.grabusts@rta.lv
RUzeknes Tehn qAtwd o lpaale &1&8RIUFnei kj nae | Latvij a

Abstract. Searching for information may take some time because of slow searching alg
work. Some of searching algorithm work comparing needed value with all array's value of step by
this work will be looking bout interpolation search which predict looking value place in array. Main i
is to compare searching algorithm by time which it take to find correct value and will make concl
which of compared algrithm work faster with differsize of array.

Keywords: Algorithm, interpolationsearch

I nterpol Ucijas mekl Ugana

Ir]terpoIUc'ja mekl Ugana (dagreiz saukta p
mekl Uganu) ir algoritms, kudeak smetkU Umaksoonvkl .Ut /
strarUal Uli, 1 0dz9gi nkaU goiUmalkus npelkrl IUj kod j okto ntk

mekl Uganas sol ¢ tiek aprUginUts kUds varUtu
atsl Ugas vUrthUm pie mekl Uganas apgabala
l ineUOr 0 inkIeUJp@ﬂnUchratQkMae faktiski tiek Kk

ons
arat Ugas yUrthurtQJoaa saalqsdazllqrdutthU\nub vU\rt(gbu
sal gdzinUjuma, atlikugais mekl Uganas Uxpgaba
aprU0ginUtU0 stUvokNa. DotU metode strUdUs tik
atsl Ugas vUrtgogbUm ir jltamal[1l].

a
Sal gdzinUOjumam, binUOrU0 mekl Ugana, mekl Uga

vei cot mekl Uganu ti lkadia _vpluesrUU meaklvngatrpabsa adpogt ¢
noti ek _mekIUgana otrajU mekl Uganas apgabal i
samazinUts 1 90dz daNai, pirms waht p&st it@asn, mel
vUrtoba. y )

I nterpolWpaj asdmpkl vei c:

®
) I TICIoC
sal gdzinUjumu, kur:
log-mat emUti skU funkcija | ogaritms,

N-ir el ementu skaits masovU starp Kkt
Sli ktUkajU gaddojjumU tU var nonUkt | 9dz
2
00
saIQdZ|ntum|em kur
O-mat emUti skU sradtQLbIczujnangarnla&skgaS| mptoti sk Us
N-irelementuskat s mas9ovU starp kuriem jUmekl U

PielUgoganUs dagUdUm datu kopUm
Kad atsl Ugas vUrtogbas tiek kUrtotas datu

l ineUro inter palethooitj wni ratwiaertk Urngdiekgss Not i t
No otras puses, uz telefona grUmatas vUrt
pieeja interpolUcijas mekl Uganai neattiecas.

http://dx.doi.org/10.17770/het2016.20.3500
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novUrtUammekVvOrtgobas pozgcijas telefona g r Um
nosaukumos wun izmantot go kU mekl Uganas apga

Dagi interpoIUC|jas mekIUganas i mpl ement U
k ad ti ek palawUsrttaQbaleantISQIdUzgqagsa vUrtobai Kur
ir_nplementUC|Ja interpol Ucijas mek! (blpraemtas ne

gUdai realizUganai[1l].

"Book-based" mekl Ugana o
Nosaukumi telefona grUmatU, kdavdgaeudpUae
neskaitot vienotu sadaIQJumu(plemUram nosauk
| abi zinUms, ka dagi vUrdi ir daudz biegUk s
vairUk vUrdi, kas bselkdazsasviaern Udla g Udbieetm vbUurdtsi
vUrds|[ 2].

Vei kt spUj a

Ja mUs neizdarosim nekUdus poeBUmimoerpalt
mek!l Ugana ir:
e I (3)

- - UU - - -
kurO-mat emUti skU notUcija priekg #&lcodadi nUg
N-ir elementu skaits masgvU starp kuriem

sadal 0j umu atsl Uga. TomUr, ja atsltUgas ir vi
(4)

) U II(;IU(;
kurO-mat emUti skU not Ucs jasipmpt&tgi skl dei ndd

log-mat emUt i skU f,unkcija | ogaritms

N-ir el ementu skaits masovU starp kurien

TUpat kU OUOkO daNa datorzinUtnUs, int

i el
palielinUmuape® @.IIBIIIQ$|uaIkB.trU sol §, cerot sam
Tas var bit noderggi, kad jums ir neinde
vajag atrast atsl Ugas vUrtobu. ‘ i .
PiemUram, ja jis zinUt, ka atsl@ign@t swiddalj

el ementu kU:

)

G QQaé v QQOI Tdiaé vz QO aé o7l 1d QO i'I'(bgluxeu
kurmid-masova i zmUr a VIdeU pozgcija, vesel.]
low-masova i zmUr a mlale$IUa|ptobz||QC|Ja vese
high - masqva_ i zmUra 1iel,UkU pozdocija, vesel

ar-mai n9ggU mas@va nosaukums
log-mat emUt i skU funkcija | ogaritms [ 4]

Interpol Ucijas mekl Uganas sal gdzinUgana

l zotl es mekl Uganas al goritmus ar kuriem t
al goritms, tika izvUOlI Uti l ineUOr Us mekl Uganc
mekl Uganas al goritms tika izvUOl Uts tmémUc, ka
BinUrUs mekl Uganas algoritms tika izvUIlI Uts
interpol Ucijas mekl Uganas algoritmam. Lai
programeganas val odas programma ar. vissieennm jmno
interpol Ucijas mekl Uganas algoritmu tika izs
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EksperimentU tika izmantots sakUrtots ves
tikai veikti 10 eksperimenta ngInU}J}JmI|HIZkkI<
vajad;QgUs vUrtgbas atraganai, kas ir par Ud
patvaNQQi vi§a masQva gar umU, I ai notei ktu K
garuma masovU, kU ar¢ ti ka owali, htkautrptdbauthasa

1. tabula
Algoritmu darbogbas laiks (nano sek

NI Mek!| Uj ar Li neUr BinUr{ Interpol

' vUrtobd mekl Ug mek | Ug me k| Ug a

1. 200 000 535331 152,009 68,0039

2. 500 000 1356480 40,0023 94,0054

3. 800 000 2134420 148,008 71,0041

4, 1 000 000 2701450 168,01 70,004

5. Nav vUrtd 2697150 155,009 41,0024

Veicot visu trgs algoritmu sal gdzinUganu

di agrammU (skat. 1. attUl s).
ﬁ ~ ~ ~
° Algoritmusab RT Ay n OF y I & RA L 3NJ
«2 3000000
o 2500000 /
- /
< 2000000 /
@ 1500000 / —o—Line Time
*'< 1000000 Binary Time
. / Interpol Time
500000
0 +——m— ‘ ‘ —.
200000 500000 800000 1000000 empty
aS1tTe2lrYn OTNIool Yl aodn
1. artrtosl smekl Ugnanaal adbgonlUfanas diagr an

TUda diagramma tika iegita sakarU ar to, |
sal gdzinot ar binUrUs wun interpoIUcijas me k
interpol Ucijas meki Ubaghsuapibsekgtazuxpassin
mekl Uj ot vajadzggo elementu, tas tika salgdz
rezul tUts, kas tiek attUlots 2. attUl U(skat.
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lfA32NAGYdz al f oRT AynOl yI 3
180,000
A
. 160,000 X — —s
% 120,000 \ /
? 100,000 \ 7
c . .
< 80,000 - W —e—Binary Time
2 60,000 \/ Interpol Time
S 40,000 ¥ -
20,000
0,000 T T T T 1
200000 500000 800000 1000000 empty
aS1ftTa2lrYn @TNIlool YIFaodn

2. atitnlrsUs un integamadcdij agr smmadzi nl

dzams diagrammU interpol Ucijas mekl U

e

aj U mekl UganU. Veicot eksperimentu bintC
| Ucijas mekl Uganas dvalrhb dbbaas meakil klug,a nkaas
redzams 2. attUl U(skat. 2. attUls). T
u sadala uz pusUm un sUk mekl Ut no vi

uz pusUm, kU tUas3 t(isekkatat t3Ul oattst Ualtst)Ul

3. aBtitnlrsUs mekl Uganas darbobas pri:

SavukOrt
tas tiek at
tiek atkUek

i nterpol Ucijas mekl Ugana tiek ve
t Ulots attUlU 4., un pUc tam ti ek
bUpakmam&iremements nav atrasts.

4. dtnttlelrspol Ucijas mekl Ujganas darboba

Seci nUj umi

1. LineUrais mekl Uganas algoritms neizman

2. BinUrUO mekl Uganas dar bgbewa jlaadizklst ui ri zpr
interpol Ucijas mekl Uganu;

3. |l nterpol Ucijas mekl Uganas priekgrocoba
miljardiem ierakstu; o i

4. TeorUtiski binUOrUs mekl Uganas Utrdarb
praktiski intestpoUdoi PasUknekl Ugana
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Summary

Interpolation search is an algorithm for searching for a given key value in an indexed
array that has been ordered by the values of the key. It parallels how humans search through a
telephone book for a particular name, the keyedly which the book's entries are ordered. In
each search step it calculates where in the remaining search space the sought item might be,
based on the key values at the bounds of the search space and the value of the sought key, usually
via a linear intgoolation. The key value actually found at this estimated position is then
compared to the key value being sought. If it is not equal, then depending on the comparison, the
remaining search space is reduced to the part before or after the estimated fds#iorethod
will only work if calculations on the size of differences between key values are sensible.

By comparison was used three different algorithm, the binary search always chooses the
middle of the remaining search space, discarding one haléanthier, again depending on the
comparison between the key value found at the estimated position and the key value sought. The
remaining search space is reduced to the part before or after the estimated position. The linear
search uses equality only asaimpares elements cig-one from the start, ignoring any sorting.
Comparing was made in C++ programm where was using integer array with size 1 million and
was searched different value. As was said before linear search compare all vébyeonage
binarysearch choose middle of searching space and interpolation search "predict” where looking
value can be in array.

By doing experiment was made some conclusion. That linear searching algorithm better
use for small array size; binary seathRoretical perfanance is same as interpolation, but in
practice interpolation search work faster. Interpolation search better use for search in array with
milliard records in it.

Literatira
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PARASTO DI FERENCI OLVI ENUDOJUMU SuKUM
PROBLUGOMU MATEMUTI SKiU MODELUGANA DATORF
MAPLE VI D
ORDINARY DIFFERENTIAL EQUATION INITIAL VALUE PROBLEM
MATHEMATICAL MODELING WITH MAPLE SOFTWARE

Autori Re n Ut e , Bpmstssekae.bauska@gmail.co26483472,
MOr ot e @hsts anarege.elksne@gmail.cont625909
ZinUt ai b k OUvidldnUd rUs sidcanmath.r Dor.paed., docents
RUzeknes Tehnologiju akadUmija, Atbrovog

Abstract. Along with the rapid development of technology various problems require descriptic
analysis of rather complicated physical processes. Due to their complexity differential equations are oft
for this purpose. The aim of this work is to create mathematical models of initial value problems of o
differential equations using Mapleféeare and provide insight into their practical applications. Authors h
also gathered general information about differential equations and mathematical modeling. As a res
mathematical models have been created describing a process of salt dissolutater and ongelimensional
diffusion.

Keywords: differential equation, initial value problem, Maple software, mathematical modeling

) levads
ParastU diferenciUlvienUdojuma teorijas p
kursa AMatmam@tziesk @i ferenci UlvienUdojumi un a
Par parasto diferenciUlvienUdojumu sauc

neatkarQgu argumentu, nezinUmu funkciju un n
ParasteLhchferenUdo;uma atrisinUjums ir Visu
apmierina doto V|enUd01umu un papildus nosac

Parastais diferenciUlvienUdojums vispUrog

no\l"rl"rl\j T[
vai normUIl for mU
N Qal .

Parastos di[erenC|UIV|enUd01umus pl agi I
gomi jU, tehnikU wun citUs nozarUs. Tos i zman
mat emUti ski model Utu fi zi kUI upsr,octeestursi.s kAutsr,i sl
iqutU funkcija biegi vien raksturo procesu
GUda funkcija Nauj pUtot procesu un prognozU

GO dar ba mU‘rgis ir parasto di f erkKeongedi Ul v
uzdevuma probl Umas izpUte un uzdevumu mat eml
vi dU.

Darba uzdevumi:

1) l zpUt gt diferenci UlvienUOdojumu sUkuma

2) Raksturot matemUti skUs model Uganas | Ud

3) Izplf_Jt(gt un raksturot @ratorw r liptojung r a mma
di ferenci UlvienUdojumu risinUgan?;

4) Vei kt uzdevumu sUkuma nosacodojumu probl

vi dUO.
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Di ferenci UlvienUdojuma sUkuma vUrtob
Lai pil nogi viennozQ@mQgi raksturotu |
difereci Ul vi enUdoj umam nepieciegams definUt s U

s Uk uma nuzdeeumu U .
— 0,00 O
jeb diferenciUOlvienUOdojumu kopU ar sUkuma
probIL__Jmu.n n i
N-t Us kiUretraesncdi Ul vi enUdoj umiem par KogQ prc
— " Qoh—MB h—— ,®0 o o w,8,w 0 » h
kassatursi Us kUrtas difersebkufMhvnes®ddoj umusun

Katras KogQ problUmas atrisinUjumu sauc

atrisinUjumu, bet visu diferenciUlvienUdoju
vienUdojuma vispUroggo atr|S|antlakmzdotlchtcelbegnos
apskatQgts vai nu bezgal ggs mainggU defingcij
robegu ietekmi var neievUrot

Mat emUti skU model Ugana

Modelis vispUOrinUtU nozogmU ir reUkka obje
attUlojums. Tas ir jebkurg attUls, shUma, a
procesa vV ai parUdobas ai zst Uj Uj s. Ar mo d e |
model Ugana. [ 3] ) )

Model Ugana ir procesu, si stvlamu avtatiUl b ga n
mat emUti sku modeNu pal odzobu. [4] TU ir kUda

d ~
mode Nus.

i zmantojot tU S . _

Ome zinUtnU ir mat emUt i sko mod:
a

e

Liela noz >
ncepcija vai 0 bojdeekl tiss . i rL ama tieznvlketiidsoktsu nmat e m
pUt UmU | kta vai par Udobas Qpagobas, k a
' ktu t

t

b

e no otras puses pi eNauj mat emUt
a, barak&st®ta un paskaidrotu kUda
| - A
s

i

n

5

Ut0 tiek iegits matemUtisks apr
model i s. o
kU modeNa izveidoganamdg igzad Wtelh a

k o
iz
ob
iz
[ 5
ma

.—p|_|3\—

anas galvenie etapi

uma forTmauoIrLijuarTss apQuve un pilnoga i
Pdij mklt |quUcS|)JnaUJ udma meModeNa i zedl ez Ud
i nf pz éf0c¥ jiasUjamma un i zpUt UmU obj ekt

©

o
kT Zo—o o0
Tt com® 3

D N
Q T

Datorprogrammas Maple operatoru |ietojums u
Datorprogramma Mapl e, i zmantoj ot dagUdas
i espUj as r_|andu1J(11ujmu‘sare'ha:leUtlrvusanganal Prooi
skaitliskUs metodes. Gim nolilkam |ieto koman
vietO norUda kUdu skaitlisko metodi. PUc nok
At mi Aas (maiingagmwrUgitnw rH@kammU | ieto opera
atvasinUjumus uzdod ar operatoru Adiff(x(t),
> restart : vdj = diff (x(¢),t) == (0.1-x(¢) — 0.008);

vdj = % ©(£) = ~0.1x(t) + 0.008
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Di ferenci UlvienUdojuma vispUrag
kU {y(x)
> p = dsolve ({vdj,x(0) =0.3});
2 1T

P T a5 T

Diferenci UlvienUdojumu risinUganO0,

> x1 = unapply (rhs(p), t); t1 =solve(xI(t) =0.1,1); plot(xI1(t),t=0
..100);

1
-—
x/ ::t—>i + £e 10

y t1 =23.9789527.
25 50

Komandu Asubso | ieto, | ai i ztei ksmU

20

> = subs(t=1,rhs(p)); reE—
-5+9e

zi nUt

0 atrisi

n C

,ox (),

ai

Ar hso

i evi e

Komandu eval fomal iek@i tViekBdojiuntegr Uga

[ 6]
> x(t[1]) = evalf (xI(24)); x(tl) :=0.0999579497.
VienUdoj uma ‘
operatoru Aploto zo6mU grafiku. [ 7]

> plot(x2(t),t=0..100);

10 kg sUl s.

puse no s
tarpogbali starp pi es
ggoduma koncentrUcija ir 1
robl

U no laika. Cik ilgU I ai

SUl's daudzums vi &l WoatkarobU no | ai

anagWUt—+ ums:

dugU sUl's daugpimzdms atkar ¢gbU n
ma daudzumswatgkmoopormao | ai ka
ma koncentrUeid;a atkarobU no

cC cC O

pn(bﬁ
PTMTTW

L e

kurkiproporcionalitUtes koeficients.

Nosac @jmumiflop v
JUnosabam'y plyY e

Anal otiskais risinUjums.
Mai nggo atdal ggana:

— Q- — ,———Qo -0QQo
Il ntegr UNu aprUginUgana:

34

_L_.J ._
UtinU

o |

t

| ai
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ai
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Qo -QQoelgd m e vl s -Qo 6h
kur C'l'p_atvaN(pga konstant e. ‘ i
PUc sUkuma oums pd@p umi eenk apr Ugi nUts C un
- . .. O, . . 0. g
0 olgmas vl s ?‘Qc‘) eldr vipsa ?‘QOT Jhp 0T ¢
L Tolgmas vidks 6 Tolgs vl d (TRARS y
0 ¢y Qf;() S0 pld g OilJ%LIhIJ CGHD(pCU
Zinot C un k vUro®¥bps, var aprUginOt T:
Tolgmas vlids 06 Tolgg vl s WP wT g i
oQ Wt gy oL P X

Atbilde:90 % sUkotnUj U sUl's daudzuma izgggst ¢
AtrisinUjums ar datorprogrammu Maple.

Anal 0tiskais atrisinUjums netika ieglts,
0 o0w i i
Atbilstogais diferenci UlvienUdoj ums:
L Q0 pPTUTTW
Qo 0.
WPpULU T

Nosac@pumidpuv p
JUno®pkady e

Ar operatoru Arhso tiek izdal gt a v_ienUdoj
taj U vUrtobu xmpS.i fAro opad rgadtzodrbau fvsiien k Ur go i z 1
atrisina vienUdojumu t(5)=1, nosakot par amet
r kt ar isubso pal gdzgobu, izveido funkciju z
operatortk onstruU grafi ku un aprUgina divas vUrt?o

> restart : vdj = -k-diff (¢(x),x) = M; vdj = —k[i t(x)] - 100=x

3 dx 3
x-(lS—i——xJ x(lS—i——xJ
4 4
> p = dsolve({vdj, t(10) =0}, t(x));
p:=t(x)=—% IHE(X) n 81n(2/(3+x) +23_0 ln(l:O) B 81n§€30)
> rkt == rhs(p); r = subs(x =5, rkt);
_ 20 In(x) 81n(20 + x) 20 In(10)  8In(30)
rkt: 3 i + i + 3 i i
_ 20 In(5) n 81n(25) +£ In(10)  81In(30)
3k k 3 k k
> rl == simplify(r, In); ki := solve(rl =1, k);
y _ 28 In(5) _1_& In(2) +In(5)  8(In(2) +In(3) +1In(5))

3 & 3 k k
kI =81n(5) — % In(2) — 81n(3)

> = unapply(subs(k = ki, rkt), x);

——\ In(x) N 81n(20 + x)
3 8In(s) —%m(z) ~8In(3)  8n(5) —%m(z) —81n(3)
20 In(10) - 8 In(30)

81n(5) — % n(2) —8In(3)  8In(5) — %m(z) —81n(3)

> plot(z(x),x=1.10);
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1 2 3 4 3 f 7 2 9 10
x

> k= evalf (k1); t(1) = evalf(z(1)); t(2) = evalf(z(2));
k:=3.162408748
(1) :=3.951787622
(2) :=2.608248112 ] )
2. Viendi mensi ju-vdirfzlizeinjllas probl Uma z
Robedgprobl Uma r aks tDuraop chbffé(iZ)ZDDﬂ;mst},p rlowcred u
sast Uv siddAai ehroamo g F0azg =Lj-desj ecogi sl UAa apak
robeljakonstants di szzsz-agnkbaht ti enassas pUrne
C,C, -vielas kpacanttri@cdgi uz sl UAa c@pakgUj U
mek!| Uj amU vielas koncentrUcija sl UAa robegUs

CRACAAE picz)=0,21 (0.L,),Duc(0)/1iz- b,(c(0)- C,)=0,

Thzg iz o+ 1)

{ Due(L,)/pz+a,(c(L,)- C,)=0.

Robegprobl Umas ac¢(2)FGe”#Gjeltims ir f o@mU
Sasaistei ar citUmt mii sii m@jgamua s n eneit @adileng a ms
sinh(z),cosh(z). AtrisinUjumu var uzrakstot formuU
(Ce™- ce™)+2ce™+2(Ce™+Ce”)- 2C,e” -

2

c(z):2
l evUrojot, ka:
sinh(bz) = (€”- €)/2 (4), coshpz) = (" +&™)/2 (5),
iztei ksmes (3) pir matiisea@gsnh(bzeacoshPzld.as k ai t

Saskaitot un atAemot izteiksmes (4) un (5
sinh(bz) + cosh(pz) = €” (6),
sinh(bz) - cosh(pz) =-¢e ™ ).

No (6) un (7) dabl iztei ksmes (3) otro un
2C,e " = 2C, cosh(z) - 2C, sinh(bz) (8)
- 2C,e” =- 2C, sinh(bz) - 2C, cosh(z) (9)

|l evietojot i1 zteiksmes (2), (5), (8), (9)

36



@ I].j 200 starptautisk0O studentu zinOt

REZERNES TEHNOLOG U AKADEMIJA Cil WlleBehnol ogijas

c(z) = - 2C, sinh(bz) + 2C_cosh(z).
Apz o mPCotR,2C =P, robedgprobl Umas atrisinUOjur
c(2) = P,sinh(bz) + P, cosh({z) (10)
KoeficientuP,P,apr Ugi n U g@®)nchl),cik0), ci(t, )
c(0)=PR,, c(L,) =R sinh(bL,) + P,cosh(L,), ci(z) = Bbcosh(z) + P,bsinh(bz)
ci(0) = Pb, ci(L,) = Bbcosh(L,) + Pbsinh(bL,),
un ievieto tosrochdegmolsladma i moks) othbiaj U un

(turpmUkajU risinUOjumU izmantota Mapl e):
eql = De-cprim0— betaz- (cO—CO) =0

Dz PI b—betaz (P2—C0) =0
eq? = De-cprimlz + alfaz (clz-Ca) =0,
Dz (Pl bcosh(b Lz) + P2 b sinh(b Lz)) + alfaz (PI sinh(b Lz) + P2 cosh(b Lz) —Ca) =0
PUc pUrveidojumiem vienUdojumu sistUma ir
eqlll = Dg-Pl-b—betaz- P2 =—betaz- C0,
Dz Pl b —betaz P2 = —betaz C0
eg2l] = (alfaz sinh(b Lz) + Dz b cosh(b Lz)) PI + (Dz b sinh(b Lz) + alfaz cosh(b Lz)) P2 = aifaz Ca;
(aifaz sinh(b Lz) + Dz b cosh(b Lz)) P! + (Dz b sinh(b Lz) + alfaz cosh(b Lz) ) P2 = alfaz Ca

Kl = (alfaz sinh(b Lz) + Dz b cosh(b Lz)) :
K2 = (Dzbsinh(b Lz) + alfaz cosh(b Lz)) :

VienUdojumu sistUmu risinot ar M&pR e pal
i ztei ksmes, kuras jUievieto robegprobl Umas a
with (linalg) :
solve({eglil, eq21l}, {P1, P2});
Pl - betaz (K2 CO—alfaz Ca) P :Kjbefazco+Dzbagﬁzzca}

Kl betaz + Deb K2 7 Klbetnz + Dz b K2

ZomUj(uath)) r redzama KnDackatobai hasz koordin
(L, =1c, =04,c, =2.0,a,=20,b,=0,D, =10°,b = 2,4335).

wentraton o=ef2) Dz=0 2010

o
0 02 04 el o8 !

lattk oncenta(Zyai kasoba no z koordinUOt

Seci nUj umi i
1. Parastais diferenciglvargWnepjums sazium
un nezinUmas funkcijas atvasinUjumu vienU pu
2. DiferenciUlvienUOdojumi tiek plagi izn
ri sinUganU matemUti kU, fizikU, gomijuU, tehni
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3. Mat emUt i skU modelUdgan & Utlad pireoscpe$jau viaz p
saskatgt tajU esogUs | ikumsakargbas, kas ir
4, Procesa matemUtiskU model Ugana tiek
pal gdzobu. o ) _
5. Lai atrastu difesenUdjUmuvjewlUdpjiums 3§t
nosac@jums jeb Kog9 uzdevums sUkuma moment U.
6. Dat orprogramma Maple ar speci Ulu opera:
di ferenci UlvienUdojumu risinUganU un grafi sk
7. Ar diferenci Ul viieknaldetj ruimsui nplatlig dwm bain & |
sUl's ggodinUgana Tdend un -vvirendcinfenskiajsu tdikfa
model Ut i ar datorprogrammas Maple pal odzgbu.
8. Autoru izvirzotie wuzdevumi diair bmUt ai t

di ferenci UlvienUdojuma sUkuma nosacgjuma prc
Ma p | erT insasdiddts.

Summary

Scientific research is based on analyzing different problems, which can be rather
complex. To fully describe a physical processs mecessary to define an initial value problem,
also known as Cauchy problem. It consists of a differential equation itself and its initial
condition, which is a value of the unknown function at a given point. Higher order differential
equations will requie more initial condition values.

In order to do further analysis on data, a mathematical model should be created. It is a
visual or mathematical representation of an object or process in form of a graph, diagram or
description. Modeling is essential whessearching or projecting certain systems to gather
information about their properties and regularities.

Maple software using numerical methods offers a wide range of options for solving
di fferential equations. The (Mmajid, crmanmma,n dn d roear
where Aopcodo is a numerical met hod. By def aul
an operator Adiff (y(x), x, x) ohandsideuobaa expres§om mma n
and Aunapplyo dedi hescttihen.r eGudrtatas Aevalf
expressions, b ut -exdressibns idito anwekpeessiort. It is also advigedl to
simplify the function using Asimplifyo and c

The first mathematical modehdt has been created describes salt dissolution in water.
Insoluble substance that contains 10kg of salt is put in a 90l water container. In 1 hour a half of
the original amount of salt dissolved. Speed of the dissolution is proportional to the remaining
salt and the difference between saturated and current solution concentrations. Problem has been
solved analytically and with Maple software.

The boundary problem of first order differential equation with Robin's boundary
conditions is solved the solutionconsisting of hyperbolic sine and cosine functions is found.
Taking into account the given boundary conditions, the functions of solution's coefficients are
found. The graphical representation of concrete boundary problem is given.
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LABIRINTU GENERUGANAS ALGORI TMU SALOQDZI
COMPARISON OF MAZE GENERATION ALGORITHMS

Autori: Igors Boldovs Jurijs Vinogradovs e-pasts: toag.iggy@gmail.com,
jurijs.vinogradovs@gmail.con+37129950173, +371271022
ZinOt ni sk U RithtsérabustsaDd.sg.ind)¢-pasts peteris.grabusts@rta.lv
RUzeknes TehnagAblgi § wo @& mRidkneakjmag ,a Llalt5vi j a

Abstract. The author in this work provides insight into the Maze generation. Themes avhi
di scussed are Ellerds algorithm, Kruskal 6s
algorithms were compared.

Keywords:EIl | er 6s al gori t hm, Kruskal 6s al goritt
levads

Labirintu ggnenldg@m@sants\l un ai zraujogs |
daudzus un dagUdu | abirintu generUganas alg
efektgvUks, t UpUc autori bija Not i i eisnt er es
varUtu sal 9ogdzinUOt uz Utrdarbobu un apllkot k
| abirintu generUganas al goritmi: Ell er a, Kr i
algoritma darbg@gbas princims adtg@giitans emoi ci tv
sal gdzinUtu dotos algorit mubBeadalasutload dad Uirr]as
analizUt generUtos labirintus, eksperimentU

Ellera algoritms

Ellera algoritms ilrabNotiintgpags dodasair n e
|l abirintu veidoganas algoritmiem, bet arg ir
l ai viss |l abirints biltu novietots datora atm
at mi ARas Nauj veidot liela izmUra labirintus
| abirinta vienu rindu, kad rinda tiek gener U
ir iekNaut a- | aat ssetvalrgng Tknolbn) d rt icee N@t r d chals swkiad
informUcija Nauj ceNa fragmentiem bit sadal 0

Darbgobas princips

Piezome: Tiek pielAemts, ka visUm kreisUs
puses gl nPatabiil2t robega
1.1 zveido pirmo rindu. Neviena ¢gina nepied
2.GIi nOm, kas nepieder nekUdai kopai, piegd
3.lzveido | abUs robegas, virzoties no krei
Al z|l ases veld-bllexzv@ha‘s revspuuvali n U
1Ja telydipa un gina pa | abi pieder
robegu starp tUm
2Ja tiek izlemts nepievienot robegu
pagreizUjU gilna un ¢gina pa | abi
4. 1zveido robegas |l ejup, kustoties no krei
A. 1l z1 asesUlveas dleevzwenot robegu vai nU.
vismaz viena gina bez apakgUjUs robeg
1Ja ¢glna ir viena vienogU pagreizUj
pleV|en0ta

2J U gina ir viendpghegheadbeaj phhp!l
lejup netiek pievienota.

http://dx.doi.org/10.17770/het2016.20.3508
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5 JU0Ui zlemj, vai turpinUt pievienot rindas
A.Ja izlemts pievienot vUl vienu rindu,
1l zvada pagreizUjQ rindu.
2l zdzUg visas |l abUs robegas.
31zdzUg ginas ar aepsakgUjo robegu nc
41 zdzUg visas apakgUjais robegas.
5Turpina no 2 soNa
B. Jaizlemts pabeigt labirintu, tad:
1Pievieno apakgUjo robegu katrai g¢I
2Virzoties no kreisUs puses uz | abc
1.Ja pagreizUj0O gina un gina pa |
alzdzUg | abo robegu.
b. Apviero pagrei zUj Us glnas kopu
c. lzvada beigu rindu.
Kruskala algoritms
Kruskala algoritms ir metode, kas veid m
[ 3] . Algoritms, kas tiek aprakstgts zemUk pU
1. lzvietovisasgrafamals | i el U st ek U.
2.1eglist malu ar zemUko svaru. Ja mal a
kokus. PretUjU gaddoj umU, mal a neti ek t
3. AtkUrto, tiklogdz vairs nav beigugUs ma
OriginUl U al gandontersga mginadikajowosali ¢ U vi et U, | a
mal u ar zemUko svaru, tiek izAemta mala no
i zmai Au al goreiztgnmth, ptUasl iveeciidhoo gduis | abirintus.
RekursgovUs atkUpganUs algoritms
Rekur sgvUs Recturdive phbgckiradkidgg @l gor i t ms ir Not i
gener Ucij as al goritms. Gi m algoritmam bl s r
saglabUtu visu labirintu atmi Au, tomUr tas pi
t UpUc 1lieliem | abdierzigmtni emeetfaesktpais. bTomUr | i
darbojas lieliski [4]
DarbgQogbas princips: .
1. Tiek izvel Uta sUkuma pozgcija | aukumU.
2. Gadgjuma veidO0O izvUlas sienu dotajU po:
ginas, bet ti koagiU tgdad,a jvae | blnaeku s as talpvme k
kNT st par jauno pozgciju
3.Ja visas blakus stUvogUs g¢ginas tika af
kurai nav Aizgrieztuodo sienu un darbgba
4. Algoritms beidzas, kas viss process atbalstavisuNu | §dz s Ukuma p«
Al goritmu sal ogdzinUj ums .
Sal gdzinot apskatootos l abirintu gener Uci
Daedalus 3.1 5] , kas dod iespUju analizUt nogenerU
l abirinti ar iVamUrseeci®@xl100ka no izvUl Utajie
visUtrUk tika galU Ellera algoritms. Rekur s

| ai ku uzdevuma risinUganai
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1. tabula
Al goritmu QogpagQbas

Algoritms Strup Fokuss At mi Laiks Risin Uj u n

Ellera algoritms 28% CeNg/ N* 20ns 4.2 %

Kruskala algoritms 30% CeNg/ N2 33ns 4.1 %
Rekursovas 4, CeNg|l N2 27ns 19.0 %

algoritms

Tabul U 1. apkopoti | abirintu gener Ucijas

q Sr upceMtguvenais strupceNa ¢glinu skaits (

1 Fokuss:Vai rums al gor it mu wanupigveenoptsienas di v o
|l aukumU, vai aro izgriegot ceNu sienUs. Il r a

T At mi Aait par Odgtnsi,Aacsi ki rp avpaijladduzsg gast, | ai
Dagi al gori t mi prasa atmi Au proporcionUl i ri
gl nu skaitam (N~2): algoritmi, kuri neprasa,
ar zvai®)gzngti ( N

1 Lgiks:G(g kol onna dod priekgstatu pa+ to,
jo mazUks skaitlis, jo UtrUks algoritms. G
pr ogr BaedalUs

1 RisinfGiusmss:kaitIis nor Udazmacnltkotglnrw spirn
ceNU. Gie skaitli ir AemtiDapaalmer Uj ot 100x100

Seci nUj umi )

Apskatot un apkopojot doto informUciju, Vv

1. Ellera algoritms ir Noti efektgvs atmi

2. Veidojot lielus( 100x 100) Il abirintus, visUtrUk a
algoritms.

3. RekursgovUs atkUpganUs algoritms ir Not
labirintu. ‘
4. Kruskala algoritms ir diezgan | Uns sal

Summary
Maze generation is very interesting and exciting process. Nowadays there is a lot of
different maze generation algorithms, where each algorithm is some way effective and specific.
Authors took 3 algorithms to compareE|l | er 6 s al gor i t hand RebButsives k a | 0
backtracking algorithm. After creating this publication, which is meant to introduce the audience
to the fact, which of three maze generation algorithms is most efficient in terms of time,

conclusion was made, that generating 100x100 maze,t EI1 | er 6 s al gori t hm w
The EIll erds algorithm needed only 20 ns, to
and effective maze generation algorithm. Kru

it 6s al s o, laut stloaativelyr less thantEller algorithm parameters. Recursive
backtracking algorithm generated 100x100 maze within 27 ns, and it is very good result, so given
algorithm completed its task fastergotthmn Kru
In future, there is desire to perform this experiment with bigger count of maze generation
algorithms, experiment conditions might be the same. But the size of maze could be much bigger
than 100x100.

Literatira
1. Think Labyrinth: Maze Algorithms: ttp://weblog.jamisbuck.org/2010/12/29/mageneratioreller-s-
algorithm
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2. EI'l erds Al gorithm: http:// www. neocomputer.org/ proj
3. Maze generation: Kruskal 6s al gor i t-demeratiotkkruskads: / / we b |
algorithm

4. Maze g@eration: Recursive backtracking: http://weblog.jamisbuck.org/2010/12/2 geswegation

recursivebacktracking
5. Daedalus 3.1 http://www.astrolog.org/labyrnth/daedalus.htm
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E-PAKALPOJUMINE KUSTAMUO OQOPAGUMA JOMU
E-SERVICES IN THE FIELD OF REAL ESTATE

Autori: 1 | z e LAaksUtnrei s ,eastsiize cakase@inbox.|lv
austris serzants@lnbox Iv
ZiniltknU dar PAt emrdst Bf ab e-pastspeteribBgrabssts@rtatvg .
RUzeknes TehnagAblgi § wo ¢ & mRidkneakjmag ,a Llalt5vi j a

Abstract. The aim of the paper is to research the popularity and advantagesenfiees, as wels
the types of real estate relatedervices offered by local governments within the Unified system and the
estate related functions available for people on tisemvice portal. The study showed that local governme
do not use the potentialitiedfered by the Unified system to the full extent and only 23 of all the local
governments have joined the NOMAezvices that allow its users to view all information about local
government leaseholds, apply for a lease as well as make payments anih pdinfearr actions. Rezekne
region local government must join this service in order to ensure convenient and contemporary solutic
|l ocal governmentds real estate matters.

Keywords: e-government, -services, real estate.

levads

MIi sdienUs aopulear it 81 iCpkaukeapli psadj wmig,0dk ureus i
i zmantot internetU. Ar o pempakdldpdjuu nhigmeln@d zt |
popul UrUka kNist eb&dkvabdipbkUOvpUr delfdpWa. kB
pakd poj umu un informUciijas pi eguUdi iedzovot |
InformUC|jas tehnol ogiju l zmantogana veici:
nodroginUganas un izplatgganas procedsbusabi
dar bgbu. [ 1] LatvijUu pagval dgbu sniegtos

www.epakalpojumi.lv Pakalpojumus var izmantot gan fiziskas, gan juridiskas personas.
RUzeknes novada pagvar W@bhas rpcacgracsgluntngan/eal

SIA AZZ Datso VienotUs pagval dogbu sistUmas |

nodrogina atseviggu inf o r wail.epakalpogumisyl s d P mar s a s

iedzgogvot Uji notei ktus pakal pojumus var i zman
jomUm, ar kuru salstQtovssWWJepaakatpdjijHJymusasalstear{e nokU
pakalpojumien i r t 0dUOm informUcijas sistUmUm kU nek
si st Umai NI NO un nekustamO guma nomas ad

a sakaipejume ma nt o

Qpa
novada pagval ebqamaalrp)loqzdjldmuuwssp@j
nodokNa admini str

pi estliUkgaii nekustamU 0paguma

Materi Uli un metodes
Aut or i pUMNwepakaImDmmltvadpaularltUtl, t U i et og:
VienotUs pagwakdshanti opddagke’éa admi ni str Ugana
nekust amO Qpaguma nomas ad-makatpoﬂgm‘hkas espd
i zmantotas tUdas pUtgjuma metodes kU |l ogiski

jeb aprakstog0U.

1. E-pakalpojumu pielietojums A o
Parto,kaggakal pojumi iedzogvotUju vidl kNIst ar
www.epakalpojumi.Md i et ot Uj u skaitu. Lietok.Ujat tstklaui)t.s

http://dx.doi.org/10.17770/het2016.20.3503
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1. aReaedlitfit o | i ewwwtePakalpojmkha20102015. g. [2]

AttUI'0O redzams, ka 5 gadu |l aikU portUl 0
nekU 170000 lietotUju, kaas,i p@fecgameéorRi damdum
ar Q pagpak algpaj emi em, par ko |iecina tas, ka
demonstrU tiegi -pvaaklasltpso juunmup pi gzsngabndt gobgliaaneak U to
vidl, kas 'gmﬂﬂﬂmumw&kUWwbs&nawmlmmmwmdﬁqmmm.
par 7% vairUk kU iepriekgUjU periodU, sasni ecf
pi eaugums ir novUrojams ar9 2016. gadU .

"Epakal pojumu izmantogana s nmuedsniperdizelkj garno, c
saAUmUjpia&km.l pBj umu priekgrocdbas pakal poj uma

T dtrunmpsakal poj ums vali informUcija par p a
i zmantojot internetu, nevis citus kanUlus, p

T lzmaksu efek i viitadtmé ni stratgvo izmaksu samazi
procesu sakUrtoganai un automatizUganai, adm

f Kvalipdkel pojumu precizitUtes un aktual.i

1 PlagUks pakal pojpamkalsmpdjUmtly uvdrokpgi edU0Ov U
lokam un skaitam

f Videi dmaudzkgsirukUti papora dokumenti,

i zmantogana;

T Komuni kUOcij asvaizksam@pg@nddskomuni kUcija a
informUtgma pheAefignanas procesu. [ 4]

Epakalpolemu priekgrocQbas pakal pojuma s a

f Grtums uirp alitarl prog umu pieejam@Qba neatkarQ
atraganUs vietas. uUtrUka un kvailédtalde Okm iie
iedzovot Uj s;

1[ Pi eejapndlbal poj umu sniegganas veida piel!l
personali z Uta pakal pojumu snieggana, i nterak
p g Ukam klientu | okam un skaitam, interakto

f Izmksu ef edhktieki i Bt@aupot.i papora dokument
pasta izdevumi.

T Videi draudzogogs,;

f Komuni kUcijas uzlaboganUs. [ 4]
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nekustamU 0pgmkmd prog davwppkatojurdily U

Epakal poj umu

norUgl nus
i espUj as

Lietotajs

un

pi eejamdbas

atrast nepi

at spogadojfami k(Oskatet o umat

nodokNa admini
aktualizUciju u
objekti em, nodo
strUganu, inform
pUrskatu un nodokN
sistUmas ietvaros SIA
nodroginUjums i
epakgamoj umbopmUct Uj L

t Ul u

NINO e-pakalpojumi

Mans nekustama
ipasuma nodoklis

Kas ir nekustama
ipasuma nodoklis?

E-pasta un SMS
pieteikums

Paéva[dibu banku
konti NIN samaksai

Mani dati
kadastra

Zinojums
pasvaldibai

2. aNINOklpsakal pojumu | i et ot (huteruitvéidets)oj u ma ¢

SadaNU AMans nekustamU gpaguma nodokliso
maksUj amo nodokl i un to apmaksUt gan par sev
a9 pieteikties maksngaaBUpaﬁaé\aNUmAKaaAemga
nodokl i s?o iedzovotajiem ir |espUja i eglt
normat ogvajiem aktiem, kas to regul UagkMa ar 9
nodok Na J_onpUastSuaduari\IUSI\AE pieteikumso lietot Uj

nekust a
saAemg
pagval
pi es|l

Kadast

m
anai
dobU
Ugt o
r U

0

pagval dgbu

U 0paguma

S

r

nodokNa

MS v e ipabtd adresi

sadaNa, k ur Ui
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i nformUcijas sistUmas teksta datus par savu
objektiem, kas ietilpst gajU nekustamajU Qpa:
opaguma sastUvU. SadaNpaAZdAOjams| pagwnalsddl:
pagval dobai par savu nekustamU oOopaguma nodc
nekustamU o0paguma nodokl i, ppaestted kutno sSMSz V|en|fd<
| ai nosTtgtu odiahgj uimu magivad ide g apakalpojamut or i z |
informUciju var sAltoni detzi eautmwari tzWiclW jiass p Uj «

1 E-paraksta viedkarti, ko izsniedz LVRTC;

1T EAD identifikUcijas karti,;

T PiedUvUtUs internetbankas.

Nekust amUn ojdpoakgaaknaé poj umu port Ul 0 nodrogi |
programmatlra tiek darbinUta gan pagvaldogbu

centrU. ModuNa uzturUgana iekNauj
1. SIA AZZ Datso datu centra pakal poj umi

a.serveri un to programmatira;

b. sakeru tehniskais nodroginUj ums;

c. kompetenti speci Ulisti,;

d. telpas un mikroklimats;

e.elektroenergija; )

ff. pi eejamgbas nodroginUj ums: i
.. moni toringa sistUma un speci Ulist
novUrganai un to novUrgana;

i. dat u kopUgana un atjaunogana;

ii. apar atelzreasv Ugana;

iv. komuni kUciju kanUlu rezervUgana;
v. el ektropievades rezervUgana.

godatu centr a fiziskU aizsardzgba pret
2. funkcionalitUtes nodroginUgana:
a.testa vides nodroginUgana;
b.lietotUju atbal st s;
cC. autoruzraudzgba;
d speci Ul i stu ganrawbplbuhmubncatdrelnstlunugana
i (probl Umu) atrisinUgana. [ 7]
JUpiebil st-pakal pMljNiGnu s i espUj ams i zmant of
iedzovot Uji em.
ApITkoiot nek-tp)akaﬂnkjoq);mmgjumasanJas, aut or i
dar bigsbtuUmU var atrast un veikt vairUkUs sadalR
ir vieglUk atrast un izpildot.

3. NOMA e-pakalpojumi
NOMA ir sist Uma, kas paredzUta pagval dgb

nomas admlnlsttugasafunkod[aglhbltnomas obj ek:
nomas | ggumu reglstrUganu un wuzskaiti, nomas
to automUtisku i z splasdtgua n un onnoarsn ineakki seChj uunzu er e g i
at s ksaaiggaut avoganu. [ 8]

Pagval dgbas, kur as i zmanto SI'A AZZ Dat s
administrUganas |ietojumprogrammu NOMA- var
pakal poj umwe.epakplpjumi.vJNOMAepakal poj umu funkcijas
| i etojuma gadojumi (skat. 3. attUlu).
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NOMA e-pakal pojumi

Pasvaldibas \_“INCUdesk s i pieteikumi
nomas objekti

I
| «includes»

Pieteiksanas
objekta nomai

- -~
«inciude’s
-~
/ - .
5 i _ =4 Konta stavoklis

Mani nomas
ligumi, rékini,
maksajumi

~ wincludes»

\ s -
v =~
\«includes»
\
A S .
E-rékinu iesniegums

3. aNOMBegakal pojumu | i et ot (hjuteruizvéidets)oj u ma
3. attUlU redzams, ka sistUmO iespUjams
informUciju un veikt nepieciegamUs darbobas.
iedzovot Uj i var salAemt, personggi ierodoti e

vienkUrgUk wun UrtUk iedzgvotUjiem iar bghdemt
izmantojotep ak al poj umu port Ul u.

RUzeknes novada pagvalebgatkaalmcajvumpleemsIUIgQa
i edzovotUjiem jUdodas uz pagastu pUrval dUm,
pakal poj umus. AutorlsuzskqatUepl_ekaugzs pbakahpo
moderni zUtu un Urtu iespUju pUrIIkot un pi et

Nomas epakal poj umi ietilpst VienotUs pagvald
| 0dz ar t o pagval dgbraastuwrs maig)asltdajspwrzwmlkdse
pakal pojumu. Pietpakalamdijsu pi e mjillly dipoitdid aeiuvenn kj'

caurepastu vai pa faksu iesniegums pagvaldgbas
p o r twwi.epakalpojumi.ly no_rUdot informUciju par pagval
nr . ) un dat. (vUrds, uzvUrds, personas kods
tiesQbas
Aut or i i esaka pieggsrkandmi pagastlgamadil i
nekustamajiem Qgpagumiem un to nomu. L@odz ar
objektiem sav U pagastU un par informUcijas,
pUr val dowww.epgakalpdiutil O i
Piesl Ugganpsk aNOPMWA uemi em nodrogina dagUdas
pagval dobai, gan iedzovot Uji em:
1. Pagval doba brovo nomas objektu publicUga

T Pagval deai
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