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VAZENE CTENARKY, VAZENT CTENARI,

posledni ¢islo sedmého ro¢niku ¢asopisu LOGOS POLYTECHNIKOS, které pravé dostavate
do ruky, je tradicné zameéreno na c¢lanky z informatiky, matematickych disciplin
a jazykovédy. VétSina prispévkl je tentokrat zamérena na rGzné analyzy (Wie die
Migration in Deutschland die deutsche Sprache verandert, Regiondlni analyza disparit
v krajich CR, Development of Apps for Sports Wearables Devices — Suunto, Garmin, Recon),
pfipadné na feSeni praktickych problému (Creating a Course of Professional English for
a New Degree Programme of Engineering for Industry, Why and How to Write Abstracts).
Nicméné tento Casopis je otevieny také publikovani prispévkl s Cisté teoretickym
obsahem (On Hardy Inequalities Involving Derivatives of Order A € (0,1]). Zde se hodi
pfipomenout jednoho z nejvyznamnéjsich britskych matematikd G. H. Hardyho, od jehoz
narozeni pfisti rok uplyne 240 let (narodil se 7. Unora 1877). Tento védec si na rozdil od
vétsiny svych britskych kolegl liboval v tom, Ze déla Cisté teoretickou matematiku, kterd
nemuUZe mit zaddné aplikace. Pozdéji se ukazalo, Ze se mylil. Kromé Hardyho nerovnosti,
které je vénovan jeden z ¢lankd tohoto Cisla, staci jmenovat napf. zndmy Hardyho-
Weinberglv princip, ktery naSel vyznamné uplatnéni v populacni genetice, nebo
Hardyho-Ramanujan(iv asymptoticky vzorec tykajici se rozkladl celych Cisel na soucty,
ktery md vyznamné aplikace ve fyzice (v souvislosti s poslednim vysledkem bych pripadné
zdjemce rad upozornil na britsky celovecerni film ,,Muz, ktery poznal nekone¢no” z roku
2015, viz napf. http://www.csfd.cz/film/388643-muz-ktery-poznal-nekonecno/prehled,
o genialnim indickém matematickém talentu Ramanujanovi a jeho spolupraci s Hardym).
Podobné pfriklady, které Ize jisté nalézt i v jinych védnich oborech nez jen v matematice,
svédci o tom, Ze véda je jen jedna a nelze oddélovat tzv. ¢istou védu od védy aplikované.
VSichni prispévatelé i Ctenafi periodika LOGOS POLYTECHNIKOS se mnou jisté budou
souhlasit, Ze je dobte, Ze toto periodikum existuje a slouzi k aktivni vyméné informaci
z rliznych oblasti védy a vyzkumu.

doc. RNDr. Petr Gurka, CSc.
katedra matematiky
Vysoka Skola polytechnicka Jihlava
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WHY AND HOW TO
WRITE ABSTRACTS

ABSTRACT

Vast majority of pieces of academic works
is accompanied with an abstract, which
is a short text providing a reader with an
overview of the core text content and
methodological apparatus. The form of an
abstract has to follow certain rules; they
are enunciated by the International ISO
Standard, i.e. the abstract scope, content,
structure, language tools to be used. In
this contribution, the methodology of
abstract writing is presented together with
an outline of English vocabulary which can
be employed in academic, scientific and
research texts. The contribution summarizes
the methodology for any scientific novices
as well as for those who understand
the difference between the general and
academic language and want to utilize the
knowledge successfully in practice.

MARTINA BENESOVA
MILOSLAV REITERMAN
COLLEGE OF POLYTECHNICS
JIHLAVA

KEYWORDS:

academic language, abstract,
annotation, ISO norms
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INTRODUCTION AND DEFINITIONS

depth analysis is to be in accordance with particular norms or standards and

with regulations of particular institutions. In the Czech Republic, it is with CSN
ISO 214 Documentation — Abstracts for publications and documentation, which is the
Czech version of the International Standard ISO 214:1976 having, therefore, the status of
a Czech standard (c.f. [1]).

W riting any academic thesis/work, scientific and professional articles or any in-

For academic purposes, the community of the current science, research and scholarship
utilizes so called academic language. In this contribution, we will attempt to assist students
and academic staff members to acquaint academic English for its being a universal tool
of scientific communication throughout the whole world. E.g. in [3], academic English
is understood as such a kind of the English language which is utilized by the educated,
scientists, professionals, researchers and other academic staff members for their work
and communication. Academic English is nearly an artificial language which in many
aspects resembles Medieval Latin.

According to [1], the growth of the number of professional, scientific, technical and other
information and educational documents highlights the importance of swift and accurate
identification of the content of every document. It is significant for primary document
readers as well as for secondary service users. This turns smoother if the primary
document is equipped with an apt title and a well-elaborated abstract.

[2] states that “the term abstract signifies a brief, objective representation of the contents
of a primary document or an oral presentation. A well-prepared abstract enables readers
(a) to identify the basic content of a document quickly, (b) to determine its relevance
to their interests, and thus (c) to decide whether they need to read the document in
its entirety. The abstract may facilitate a closer reading of the primary document by
providing an introductory overview of its topic or argument, or, for readers to whom
the document is of marginal interest, the abstract may provide enough information to
make a reading of the full document unnecessary. Abstracts also may render the primary
content of a document in another language accessible in the language of the abstract. An
abstract also facilitates free-text searching in an electronic environment and supports the
application of controlled indexing vocabularies in access services. Since abstracts originally
intended to accompany a primary publication may also be used by access services, these
objectives should be considered from the outset.” It does not necessarily have to be
written by the author of the primary document, and it is presented without the writer’s
own interpretation or evaluation, and without the abstract authorship attribution.
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Abstracts are purely descriptive summaries often found at the beginning of the above
mentioned scholarly works. In a journal, it should be placed at the beginning, between
the text title and the beginning of the text. In a separate document, it should be placed
between the title page and the beginning of the document.

Itis a reduced text which without any additional or evaluative information characterizes
the content of the work. Its basic features are appropriateness, clearness, conciseness,
accuracy, objectivity and readability. It presents briefly the work content; it defines the
work aims, methodological procedure, results and conclusions. It should be brief and
contain only the information included in the document; its length is recommended to
be maximum 500 words, in articles or parts of monographs maximum 250 words, in
notes and short reports up to 100 words; in any case, it should fit on a single page. In
academic theses/works, it should be in two language mutations. It is supported and
supplied with key words.

Abstracts should be included with every journal article, essay and discussion; every
independently published research and technical report, brochure or dissertation.
“A single comprehensive abstract should be included in every monograph, book, or
proceedings... if the volume deals with a homogeneous subject, but separate abstracts
are also necessary for each chapter or section if the volume covers different topics or is
a collection of articles by different authors, for example, the proceedings of a meeting
or symposium,” c.f. [2].

There are generally two basic types of abstracts: informative and indicative. They reflect
the mode or perspective in which they are written. [2] enunciates that “in the informative
mode, the original document is condensed, reflecting its tone and content. An abstract
written in the indicative mode describes rather than paraphrases the original document
and its contents.”

Abstracts should not be confused with annotations. Annotations are “brief explanations
of a document or its contents, usually added as a note to clarify a title,” c.f. [2]. They are
descriptive and critical. They include an important aspect of content not evident in the
title. It enables the researcher/reader to establish the relevance of the subject matter
and to decide whether or not to read the full material. They expose the author’s point
of view, clarity and appropriateness of expression and authority. Their aim is above
all to inform about the work topic, the author, orientation, scientific or artistic work
value. Unlike the abstract, they do not contain used methods and the results. They
can be explanative or referential and contain the information taken over from other
documents. Their function is above all signal (it draws the attention to the existence of
the annotated document). Their length ranges between 5-10 lines.
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USEFUL EXPRESSIONS APPLICABLE THROUGHOUT THE WHOLE
ABSTRACT OR ANNOTATION

riting an academic text inevitably calls for employing appropriate linguistic
W instruments so that the required impact and wording can be evoked. The author

has to consider using such instruments on all the linguistics levels. Among the
main features of academic English, there are: Being usually formal in tone and impersonal
in style. In case of the syntactic level, passive is hugely recommended in English; it avoids
contractions and shortened verbal forms. Lexically, it avoids personal pronouns, such as |/,
me, you, your; avoids phrasal verbs if possible. Semantically, it tends to employ a cautious
way of presenting and explaining findings, using expressions such as may, it is possible
that, could, may use specialized vocabulary; frequent use of expressions more closely
determining quality of described phenomena; inclusion of explanatory appendices;
impersonally dry speech etc.

In the following Tables 1 and 2, we present samples of lexical instruments which can be
well utilized not only when writing an abstract/annotation, but generally in all scholarly
works. The vocabulary was gathered by authors during their professional life and practice.

Table 1: Examples of useful verbs to be utilized in academic texts

Useful verbs

to provide information
about, on /insight in/

to account for to cover to highlight Sl e G
of/view of
to analyse to criticise to hypothesise to question
to argue to deal with to identify to quote
to assert to dedicate to illustrate to recapitulate
to assess/evaluate to defend to imply to recognise
to assume to define to indicate to refer to
to brainstorm to demonstrate to inform about to reflect
to cause to depict to intend to relate to
to centre on to describe to investigate to report
to characterise to determine to involve in to result in
to claim to discuss to judge to review
to clarify to display to justify to sequence
to compare to distinguish to lead to to show
to compile to divide into to list to speculate

to comprehend

to elaborate

to look (closely/
briefly/ shortly) at

to state
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to concentrate on

to conclude
to conduct

to consider

to contain
to contradict

to convey

to emphasise/
highlight/ stress/
underline

to examine
to exemplify

to exhibit

to explain
to explore
to frame

to measure

to modify
to narrate

to pay/devote/get/
grab/gain/draw
attention to

to persuade
to present
to propose/suggest

to summarise/conclude

to trace (to)
to undertake

to utilize

to verify

Table 2: Examples of useful nouns to be utilized in academic texts

effect

analysis, pl. analyses

(complex)

appearance of

approach (principle)

area
argument
aspect
bachelor thesis
case
change
characteristic
comparison
conception (basic)
content of

contents (= list of
headings)

context (broad)

criticism/critique

definition

development
difference (striking)

discrepancy
division
elaboration
example
experience
function
grounding
history

impact on/of

implementation

importance of

information (needed/
useful/ efficient/
required)

interaction
manner (critical)
method
necessity
objective/aim/target
origin
part (inseparable)
principle of
problem/concern
purpose
recommendation
result

review

role
simplification

strategy
structure
summary/conclusion
technique
topic
utility
view
way to/of

EXAMPLE PHRASES WITH A HIGHLIGHT ON WRITING AN ACADEMIC

THESIS/ABSTRACT/ANNOTATION

equencing any academic text as well as an abstract is more or less uniform, i.e. texts
are subdivided into the introduction, methods and methodology, body, results and
conclusion. In the following section, we present example phrases and templates to

be used in particular sections of an academic text.
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INTRODUCTION

The bachelor thesis clarifies the current approaches to ...

| have attempted to focus on five areas connected with ...

This bachelor thesis familiarises with ...

This bachelor thesis explores the aims and characteristics of ....

The bachelor thesis deals with several definitions of the term ...

The bachelor thesis deals with discrepancies between the theory of ... and the practice
presented in ...

The bachelor thesis characterises the situation of ...

The aim of this bachelor thesis is to compare ... and ... in the field of ..., and to characterise
the way... are treated in the CR.

The aim of this bachelor thesis is to assess ...

The aim of this bachelor thesis is to provide ...

In the bachelor thesis, | concentrate my attention on the role of ...

In this bachelor thesis, | have tried to present ...

This bachelor thesis provides information about/on ...

The bachelor thesis informs about ...

This bachelor thesis looks more closely at ...

The topic which | chose/I have chosen for my bachelor thesis is called ...

The objective of my bachelor thesis is to show and to compare differences between ...
The content of my bachelor thesis is structured into 4 parts.

The bachelor thesis gives a comprehensive view of ...

In my bachelor thesis, | would like to acquaint the public with ...

| chose/have chosen... as the theme of bachelor thesis because ...

The bachelor thesis summarises the most important rules in/of ...

The bachelor thesis in its first section is centred on some aspects of ...

The evidence indicates that ...

The author identifies three reasons for ...

The thesis assesses the effect of ...

The thesis questions the view that ...

BODY/SEQUENCING

The first, more general part of the bachelor thesis deals with ...

The first part concentrates on ... of the company where | went through my practical
training.

The first part explains the thorough grounding and information needed to comprehend ...
The second part is centred on ...

The second part discusses the role and function of ... and lists the individual categories.
The second part defines basic conception and principles of ...

The second part verifies real results of activities of the company and compares them with
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theoretical principles.

The second part involves ...

In the second part, | concentrate on the comparison of ... and ...

Two types of interaction are clarified ...

The importance of ... is emphasised.

The positive effect of ... focusing on ... is highlighted and examples given.

... should become an inseparable part of ...

Several conclusions are clarified, including ...

Examples of five ... techniques are given.

The principal approaches to ... are described in a critical manner.

The necessity to utilize sth is highlighted.

Furthermore, the origin of ... is traced and the development of different types of ... is
described.

Changes in ... are displayed in a broad context of the impact of related sciences.

For the purpose of simplification, the appearance of ... is sequenced chronologically.
Also ... is demonstrated.

One part dealing with strategy of ... presents various kinds of questions related to ...
Some recommendations to ... are also provided.

The striking difference between ... has been shown.

In accordance with ..., these ... items have very important functions.

Special attention is paid to ...

At first, the cases which cause the biggest difficulties are mentioned, then there are
guoted opinions on ...

Since it is not possible to cover every aspect of this discipline, we have chosen the topics
which we consider to be crucial for ...

At this stage, we concentrate mainly on topics of ...

It also devotes attention to the structure of ...

The other part of the article focuses on ...

Two main types of ... are described.

Different examples from ... are given.

Practical examples demonstrating various ways of ... implementation are presented.

It gives a short ...

In the bachelor thesis, | tried to consider ...

It is intended for ...

The complex analysis leads to a conclusion that ...

This part contains a bit of history and ...

With respect to the methods used while working on my bachelor thesis, its contents is
divided into 3 parts.

My practical training and also elaboration of my bachelor thesis have provided me with
a lot of interesting information and experience which | may use in my future life and
perhaps in my professional growth too.

The last chapters are dedicated to ...
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Chapter 3 concerns itself with ...
At the end of the thesis, |, in the end, arrived at the inevitable conclusion that ...

CONCLUSION

to come to the conclusion that

to draw conclusions from sth
inescapable conclusion

in conclusion

to arrive at a conclusion (These conclusions were arrived at on the basis ...)
by way of conclusion

to implement conclusions

in conclusion

to draw wrong conclusions

to conclude/draw a conclusion

to conclude from the evidence that

The conclusion refers to differences ...

The seventh chapter is the conclusion where all information about/on ... is summed up.
| have concluded with some suggestions for the effective use of some activities ...

The final part of the bachelor thesis analyses ...

For other useful words and phrases, see e.g. [4].

COMMON MISTAKES

Finally, we would like to highlight some common mistakes to assist authors in avoiding
them. We picked the most frequent ones and supported them with a few examples.

Articles

Abstracts and annotations are regular texts; there is no reason not to use articles. Mind
using articles with proper, uncountable nouns, abstracts etc.

The final part of the bachelor thesis analyses ...

The complex analysis leads to a conclusion that ...

The water in the Black Sea is polluted.

Gerund vs. noun

Compare:

... it contains analysing the costs ...

... it contains the analysis of the costs ...
... it contains the analysing of the costs ...
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Commas

Mind the use of commas in English, e.g.:

Furthermore, the origin of ... is traced ...

At first, the cases which cause the biggest difficulties are mentioned, then there are
quoted opinions on ...

The first, more general part of the bachelor thesis ...

...the results are gathered, analysed, and interpreted ...

Besides, these conclusions were arrived at ...

These conclusions, however, were arrived at ...

Parrot fever

Make sure you do not repeat the same expression unnecessarily; consider using synonyms
instead.

...The first part deals with... .The final part deals with... .

(to be replaced e.g. with: ... The first part concentrates on ... . The final part contains...
.etc.)

Capitals

When writing the title of a monograph in English, all words (excluding articles and
prepositions) are written with capital letters at the beginning:

Discrimination against Women in the Labour Market

Paragraphs
If appropriate, each component of the abstract (and annotation) can be written in an
individual paragraph (introduction/problem statement, methods, results, and conclusion).

KEY WORDS

to which the work can be filed or looked up in a certain scientific field. They should

correspond to the thesaurus (the dictionary of synonyms) of a particular scientific
field and express given problems of the academic thesis/work. They should be listed
hierarchically or according to the work content. There are usually 3—8 words.

Key words are the mostimportant and the most significant words or phrases according

CONCLUSION

i.e. he/she comes with a valid academic content, he/she has to understand, at
the same time, that the content has to meet certain criteria concerning its
form. In our contribution, we attempted to deliver the methodology as well as useful
instruments for shaping the content into the form. The methodology requires the text
to reflect particular stages of the research, i.e. it incorporates above all the introduction,
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methodology, instruments, description of the research, results and conclusion. Among
the instruments most typically used, there are passive voice and certain lexicological
units, a few of which we presented in our contribution.
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PROC A JAK PSAT
ABSTRAKTY

ABSTRAKT

Velké mnozstvi akademickych praci je
doplnéno abstraktem, coz je kratky text,
ktery ¢tenafi poskytuje ndhled na jadrovy
text, jeho obsah a vyuzity aparat. Abstrakty
musi spliovat urcitd pravidla, kterd jsou
formulovdna mezindrodni SO normou;
pravidla se tykaji rozsahu abstraktu, jeho
obsahu, struktury a jazykovych prostredka,
které mohou byt vyuZivany. V tomto
pfispévku je prezentovdana metodologie
vyuzitelnd pfi psani abstraktl stejné tak
jako vybér specifické slovni zasoby, ktera se
pouziva pti psani akademickych, védeckych
a vyzkumnych textu. Prispévek shrnuje tuto
metodologii pro akademické zacatecniky
stejné tak jako pro ty, ktefi chdpou rozdil
mezi obecnym a akademickym jazykem
a chtéji tuto znalost Uspésné uplatnit v praxi.
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WIE DIE MIGRATION VANA BRYCHTOVA )
IN DEUTSCHLAND DIE /S0 SKOLA POLYTECHNICKA
DEUTSCHE SPRACHE

VERANDERT

ABSTRACT

In meinem Beitrag beschaftige ich mich
mit der Problematik der Migration in
Deutschland und mit ihren Auswirkungen
auf die deutsche Sprache.

Die meisten Flichtlinge, die zum Europa
zielen, wollen in Deutschland leben.
Dieser Fliichtlingsstrom hat zahlreiche
Probleme mitgebracht, unter anderem
auch Sprachprobleme. Fliichtlinge stammen
aus verschiedenen Landern und sind nicht
im Stande, sich nicht nur mit deutschen
Behorden, sondern auch untereinander
zu verstandigen. Deutsch zu lernen,
bedeutet flir sie ein langfristiger und
komplizierter Prozess. Aber gerade die
Beherrschung der deutschen Sprache ist die
notwendigste und wichtigste Voraussetzung
fur die gelingende Integration. Mit den
gewonnenen Sprachkenntnissen hatten die
Neuankdmmlinge den besseren Zugang zu
Bildung, Arbeitsmarkt und Behorden.

Deshalb werden fiir sie schnelle und effektive

Deutschkurse veranstaltet, die nicht mehr

so stark auf den grammatischen Regeln

basieren. Was friiher als Fehler betrachtet

wurde, wird nicht mehr korrigiert. Damit SCHLUSSELWORTER:

kommt zur Beeinflussung der deutschen

Sprache, die verkirzt und vereinfacht wird.  Migration, Fllichtlinge, Sprache,
Darlber hinaus bringt die gegenwartige Integration, Vereinfachung
Sprachvielfalt in die deutsche Sprache neue

Wortbildungen und Formulierungen.
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FLUCHTLINGE IN DEUTSCHLAND

Statistiken des UN- Fliichtlingshilfswerks UNHCR. [1] Es sind Menschen, die vor
Biirgerkriegen fliehen, vertrieben wurden oder der Armut entkommen wollen. Seit
dem Zweiten Weltkrieg waren noch nie so viele Menschen gleichzeitig auf der Flucht.

Zurzeit sind Gber 60 Millionen Menschen weltweit auf der Flucht — das besagen die

Die meisten Fllichtlinge bleiben innerhalb ihrer Heimat oder fliehen in die Nachbarlander.
Hunderttausende machen sich aber auch auf den Weg nach Europa, dabei sind
Deutschland mit Schweden die beliebtesten Ziele der Fliichtlinge.

Bis Ende 2015 sind mehr als eine Million Fliichtlinge in Deutschland eingetroffen. Das
waren etwa flinfmal so viele wie im Jahr 2014. Im ersten Halbjahr 2016 wurden 222 000
Flichtlinge registriert. Die groRte Gruppe der Fllichtlinge stammt aus Syrien, auf Rang
zwei und drei kamen Albanien und Kosovo, gefolgt von Afghanistan und dem Irak. [2]

Mit diesen Zahlen hatte niemand gerechnet. Der Fliichtlingsstrom hat Deutschland
unvorbereitet getroffen und zahlreiche Probleme mitgebracht. Zu nennen sind Angriffe
in der Silvesternacht 2015/2016 in Koln, Hamburg, Stuttgart, in einer Regionalbahn bei
Wirzburg und in Ansbach im Juli 2016, steigende Kriminalitat von Migranten, finanzielle
und Unterkunftsprobleme, Probleme mit Asylantrdgen und schlieBlich die Integrations-
und Sprachprobleme. Gerade dem letzten Problem mdchte ich mich widmen.

SPRACHE UND INTEGRATION

Integration, ohne Sprache geht es einfach nicht. Sprache libernimmt dabei die

Rolle eines alltaglichen Kommunikationsmittels, stellt eine wichtige Ressource
etwa im Bereich Bildung und Arbeitsmarkt dar, symbolisiert Zusammengehorigkeit
und ist verantwortlich flir Ungleichheiten im Zugang zu Bildung, Einkommen, zentralen
Institutionen und gesellschaftlicher Anerkennung. [10]

D ie Sprache ist eine sehr notwendige und wichtige Voraussetzung fiir gelingende

Integration ist ein langfristiger Prozess. Sein Ziel ist es, alle Menschen, die dauerhaft und
rechtmaRig in Deutschland leben, in die Gesellschaft einzubeziehen. Zuwanderern soll
eine umfassende und gleichberechtigte Teilhabe in allen gesellschaftlichen Bereichen
ermoglicht werden. Sie stehen dafiir in der Pflicht, Deutsch zu lernen sowie die Verfassung
und die Gesetze zu kennen, zu respektieren und zu befolgen. [3]

Die Erfahrungen der Deutschen zeigen, dass sich in der Vergangenheit Muslime in
Deutschland mit der Integration schwerer taten als andere Migrantengruppen. So lebt
heute, 50 Jahre nach Ankunft der ersten Gastarbeiter, ein Drittel der tirkischstammigen
Bevolkerung unter der Armutsgrenze. Nach Studien des niederlandischen
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Migrationsforschers Ruud Koopmans neigen Muslime 6fter als andere Migrantengruppen
dazu, unter sich zu bleiben. Sie ziehen in bestimmte Bezirke, wo sich dann Ghettos bilden.
Ihnen fehlt die Bereitschaft, sich an die Kultur der neuen Heimat anzupassen. Das Gleiche
gilt auch fiur die Sprache, weil sie sich mit der Muttersprache oder der Muttersprache
ihrer Eltern verstandigen. Oft auch Zeitungen und TV-Sendungen werden in der
Muttersprache konsumiert. Freunde, Bekannte oder Ehepartner gehdéren im Regelfall
derselben ethnischen Gruppe an. Auf diese Weise wird dann das Sprachproblem von
einer Generation an die nachste weitergegeben. Ein Schlisselproblem bleibt die Rolle
der Frauen, die von der heute in Deutschland und Europa (blichen Einstellung abweicht.
Muslimische Frauen sind weniger ausgebildet und seltener berufstatig. Damit verlieren
sie oft die Gelegenheit, Kontakte mit der deutschen Bevélkerung anzukniipfen. Wenn es
nicht gelingt, dass sich gerade auch die muslimischen Frauen assimilieren, werden auch
ihre Kinder nie ganz in Deutschland ankommen. So ist dann auch die Integration fir die
junge muslimische Generation von Beginn an erschwert. Auller diesen lberdauernden
Gewohnheiten fordert das deutsche Bildungssystem selbst nicht die richtige Integration.
Die Kinder besuchen die Kindergarten und Schulen mit hohem Migrantenanteil und lernen
somit oft nie richtig Deutsch. Bildungsstudien zeigen, dass in Klassen, in denen mehr als
40 Prozent der Schiiler die deutsche Sprache nicht beherrschen, die Unterrichtsqualitat
extrem absackt. Die Bildungsstandards sind dann zu niedrig, als dass die Kinder mit
fehlenden Fahigkeiten in der Sprache, im Schreiben und Rechnen weiter studieren oder
sich auf dem Arbeitsmarkt durchsetzen konnten. [4]

SPRACHVIELFALT DER FLUCHTLINGE

Die neue Fliichtlingswelle verscharfte die oben genannten Probleme und dazu kommen
noch weitere.

Sehr viele neue Fliichtlinge sprechen nicht nur kein Deutsch, sondern kein Arabisch. Die
Flichtlinge aus Syrien und Afghanistan benutzen Unmengen von Dialekten und kénnen
oft sogar nicht schreiben und lesen.

In Afghanistan beispielsweise gibt es offiziell 49 Sprachen, wozu das klassische Idiom des
Korans jedoch gar nicht zahlt. Stattdessen dominieren Sprachen wie Paschto und Dari, die
von Usbekisch, Belutschisch, Turkmenisch, Nuristaniund Paschaierganztundvonindischen
Dialekten beeinflusst sind. Darliber hinaus gehoéren sie teilweise zu unterschiedlichen
Sprachfamilien. Weder (ber eine einheitliche Schrift oder eine Befehlssprache beim
Militar noch gar Giber den Text der Nationalhymne hat man sich im tiefzerstrittenen Land
bislang verstandigen kdnnen. Das einzige einigende Band in Afghanistan ist der Islam,
dem 99,9 Prozent der Biirger angehoren. In dieser Hinsicht immerhin sind die Regeln aller
Sprachgemeinschaften eindeutig: Wer dem Islam abschwort, kann 6ffentlich hingerichtet
werden. Solche mittelalterlichen Sitten haben dazu gefiihrt, dass Afghanistan eine riesige
Zahlvon Analphabeten aufweist. Mehr als zwei Drittel der Menschen kdnnen weder lesen
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noch schreiben; bei den komplett diskriminierten Frauen sind es sogar neun von zehn. [5]
Bei der groRen Gruppe der Syrer sieht es hinsichtlich der Sprachen wieder anders aus.
Hier ist wie im Irak wenigstens Hocharabisch als Landessprache verwendet, und viele
Menschen sprechen wegen der kolonialen Verbindung mit Frankreich zuséatzlich besser
Franzosisch als viele Deutsche. Es gibt in Syrien aber auch sehr viele Kurden und sogar eine
Minderheit, die noch mit Aramaisch spricht. Wenn man noch die zahlreichen afrikanischen
Flichtlinge mit Dutzenden von uralten Kultursprachen hinzunimmt (z. B. das kleine Eritrea
hat zwar nur sechseinhalb Millionen Einwohner, aber neun unterschiedliche Idiome und
keine einheitliche Amtssprache) wird das ganze Ausmalf’ der problematischen Situation
offenbar. [5]

DEUTSCHE SPRACHE WIRD VERANDERT

ie sollen sich aber diese unterschiedlichen Volksgruppen nicht nur
W untereinander, sondern vor allem mit deutschen Behorden verstandigen? Die
Flichtlinge kommunizieren in ihrer neuen europdischen Heimat mit Handen
und FiBen und manche von ihnen im einfachen Englischen mit vielen Fehlern. Oft sind

es dabei auch die deutschen Staatsbeamten, die noch schlechter Englisch sprechen als
die neuen Ankémmlinge.

Ein effektiver und schneller Deutschkurs scheint ideal zu sein. Selbstverstandlich auch
hier gab und gibt es Hindernisse, die vor allem mit der Organisation, dem Schaffen von
Platzen, dem Finden von Lehrkraften und Finanzmitteln zusammenhangen. Aber noch
schlimmer ist es, wie man diesen Ankdmmlingen die komplizierte deutsche Sprache
vermitteln sollte, wenn sie als Erwachsene nie lesen und schreiben erlernten?

Professor Uwe Hinrichs von der Universitat Leipzig sagte eine rasante Veranderung der
deutschen Sprache durch den Einfluss der Migranten vorher. Die sprachliche Vielfalt,
in der sich Deutschland jetzt befindet, kann nicht ohne Einflisse bleiben und wird
nicht nur zu zahlreichen neuen Wortbildungen und Formulierungen fihren (z. B. ,Ich
weifs, wo dein Haus wohnt”), sondern werden auch fremde Worter fest ins Deutsche
ibernommen (das arabische ,Yalla“ist mittlerweile ebenfalls ein weit verbreiteter Ausruf
im Sinne von , Los!” oder , Auf gehts!”). Darliber hinaus kommt es zu einer deutlichen
Beeinflussung der sprachlichen und schriftlichen Regeln, also der ganzen Grammatik.
[6] Dabei wird die Grammatik nicht nur verdndert, sondern auch radikal verkirzt und
vereinfacht. Es gilt beispielsweise fiir die deutschen vier Falle, die verwechselt (z.B. ,wir
fahren im Urlaub” anstatt ,wir fahren in den Urlaub”) oder ganz abgebaut werden, weil
die Sprache auch ohne sie gut funktioniert. Die Endungen werden ganz weggelassen wie
in ,das Haus von mein Vater” anstatt ,,das Haus von meinem Vater“ oder ,, die Bedeutung
Deutschland” anstelle von ,,die Bedeutung Deutschlands”. Dadurch wird auch der innere
Zusammenhang im Satz gelockert: , Die Kinder spielen mit ein niedlichen Eisbér” anstelle
von ,,einem niedlichen Eisbédren”. [7] Auch Prapositionen Glbernehmen neue Funktionen,
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deshalb werden sie untereinander ausgetauscht und haufig beliebig verwendet: ,Der
Interregio nach Potsdam fdhrt heute von/auf/aus/in/ an/ab Gleis 3“ oder einfach nur
"féhrt heute Gleis 3“. Man muss mit der schwankenden Verwendung von Artikeln
rechnen. Der Komparativ mit ,,mehr” wird als Fehler nicht betrachtet (,mehr intelligenter
anstelle mehr intelligent”). Auch einfache Satzkonstruktionen, in denen Subjekt, Pradikat
und Objekt aufeinander folgten, sind zu beobachten. [8]

Noch einmal Professor Uwe Hinrichs und seine Prognose zum Zukunftsdeutsch: ,,...
wird lernen, dass der miindliche Sprachgebrauch von der schriftlichen Grammatik stark
abweichen kann; dass es von einer Kategorie oder Konstruktion nicht nur eine Variante
gibt; und er wird in der Praxis bemerken, dass viele ,Fehler” nicht als Fehler bemerkt
oder gar korrigiert werden. Vor allem aber wird er sich gewiss nicht mehr mit so vielen
Kasus herumargern®, [9]

Um die neu Ankdmmlinge schnell zu integrieren, muss sich die deutsche Gesellschaft
gewohnen, dass ihre Sprache von einer komplizierten zu einer vereinfachten wird. Diese
sprachlichen Veranderungen verstarken die Entwicklung von einer synthetischen zu
einer analytischen Sprache, wie es das Englisch ist. [8] Das Hochdeutsch wird vor der
Ubermacht der Millionen Sprach-Migranten kapitulieren miissen.
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ABSTRAKT

V mém pfispévku se zabyvam problematikou
migrace v Némecku a jejim vlivem na
némecky jazyk.

Vétsina uprchlikd, kterd sméruje do Evropy,
se chce usadit v Némecku. Tento proud
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CREATING A COURSE
OF PROFESSIONAL
ENGLISH FOR A NEW
DEGREE PROGRAMME
OF ENGINEERING FOR
INDUSTRY

ABSTRACT

For a new engineering Bachelor’s degree
programme at College of Polytechnics
Jihlava, a course of professional English has
been developed in collaboration with the
degree programme department. The article
presents the considerations taken and the
decisions made in individual aspects of the
course creation, explains the principles and
policies of the Department of Languages
which have been drawn from and the
reasons why these have been adopted by
the department workers. The specifics of the
degree programme and consequently of the
customized professional language course
prepared so as to meet its requirements are
described. The course of engineering English
is compared to professional language
courses for other degree programmes
where the learning outcome requirements
and allocated time are different as well
as to courses using other approaches to
professional language teaching. The main
goal of the authors was to create a course
which enables users to transfer acquired
language competences to professional life
and to learn to keep educating themselves
independently.

ZDENKA DOSTALOVA
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INTRODUCTION

the Bachelor’s degree programme of Engineering for Industry has been accredited

and launched at the Department of Technical Studies of College of Polytechnics
Jihlava. After a series of computer oriented programmes, this is the first engineering
oriented programme at the college and as such, it poses new challenges to numerous
constituent parts of the college.

R eflecting the labour market needs in the region as well as those in the entire country,

The Department of Languages has prepared a four-semester course of professional
English for the degree programme of Engineering for Industry. This year, an internal grant
was obtained for a project called Creation of Materials for the Course of English in the
Degree Programme of Engineering for Industry at College of Polytechnics Jihlava [13],
which had been prepared and launched in collaboration with the degree programme
director from the Department of Technical Studies. Besides some costs of teaching
materials preparation and some professional English textbooks, the grant covers the
purchase of several professional engineering titles written in English which are to be
the starting point of an English engineering book collection of the college library. The
books have been selected to match and further develop the fields and specialisations
that are covered by various courses during the Bachelor’s degree studies. At this stage,
the engineering titles are being used as one of the sources of authentic foreign language
materials to be studied in the course. In future, the books are intended to be shared
for professional and language study purposes, e.g. for students’ self-study and further
specialisation, as seminar work and presentation practice resources, or for the use of the
academic staff.

While the procured titles plus some other authentic English language sources provided us
with a wide range of texts and materials to exploit in the courses of professional English
and along with the needs of the students framed by the learning outcome requirements
of the Department of Technical Studies answered the question what to include in the
course, the “how” of the course, i.e. the form of the language work in the course remained
our major consideration.

The Department of Languages has been going through a continuous development in the
approach to professional language teaching since the very beginning of the existence
of the College. As described in detail in [1], the Bachelor’s degree programmes of the
College of Polytechnics which place a strong emphasis on the language preparation of
their graduates, consequently allocating a relatively high number of contact lessons
to language courses and requiring good knowledge of English or another first foreign
language from the applicants, have had their language courses innovated in collaboration
between the Department of Language and the study programme department in
guestion. This concerns mainly the Department of Economic Studies and the Bachelor’s
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degree programmes that it provides. The new approach applied in these courses takes
into account the fact that directly after their graduation a major part of the Bachelor’s
programmes students enters the labour market in a field which takes good knowledge
of English for granted and they need to be able to cope with comprehensive authentic
materials and communicate successfully in a number of professional situations. Even
those who continue their studies in follow-up programmes are expected to be able to
manage tofind relevantinformation in authentic sources. Thus, thisapproach has students
work with pieces of authentic texts and learning the skills necessary for identifying the
information they need, analysing, assessing and applying it regardless the level of their
proficiency and consequent ability to understand the whole of the material.

This approach being a benchmark, the opposite extreme in the approach to foreign
language teaching can be found in the courses for the degree programmes that provide
languages with a low number of contact lessons and admit students with relatively low
previous knowledge of English. This has so far applied especially to ICT oriented degree
programmes, which have their specific features that may not apply to other technically
oriented fields. Here, the process of innovation of the courses of professional English is
in process. While the active language skills practice, i.e. speaking and learning activities,
can easily be and commonly is applied to realistic cases from professional situations, the
texts and listening activities used are adapted for a given level of students’ knowledge,
thus are not authentic and present all the drawbacks mentioned in [1]. To hame just
a few, one of the most serious problems is that they are not sufficient in preparing a
graduate for the situations and materials they are going to face in their professional life
and while practising the skill of looking up particular information in the text they do not
stress the follow-up stage of analysing and using the information. Another drawback is
that these do not motivate students with good previous language knowledge and leave
those with lower previous knowledge with the false impression that “this is all they need”
in their future professional life. Nevertheless, the overarching reason why this is not the
way is that tertiary educational institutions are obliged to provide students with relevant
professional extra knowledge and must not be devalued by just reviewing the subject
matter of primary and secondary schools under the pretext that students do not have
sufficient abilities or fundamentals.

Within these limits, the new course of professional English for the degree programme
of Engineering in Industry has been prepared. The article presents our considerations
in creating individual aspects of the course and explains the reasons for the choices and
decisions we have arrived at. During the current academic year and the years to come, we
are planning to collect students’ results and feedback on a continuous basis and develop
and adopt the course accordingly.
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ANALYSING THE STUDENTS’ NEEDS

Polytechnics Jihlava has its specifics. From a long-term perspective, Bachelor’s

degree programmes in general are still a relatively new phenomenon, as illustrated
e.g. in [3] by Jan Koucky, who when commenting the findings of the REFLEX 2013 research
on university students employability says that there are two reasons for the rise and
expansion of Bachelor’s degree programmes under the conditions of the Czech Republic.
One is the natural need for growing amount of information in a number of present day
professions and the other one is the fact that with the expansion of tertiary education
since the change in its financing in 1992 the average competences of university graduates
have naturally decreased and Bachelors have replaced secondary school graduates in
many jobs without a real need for an increase in employees’ knowledge. At present,
Bachelor’s degree programmes are supported by the ministry to increase the variability
of education supply [5]. Nevertheless, the decrease in students’ competences, especially
reading competences [4], is a growing phenomenon accompanying the transformation
of the pre-1990s elite tertiary educational system into the present day universal one with
more than 50% of the secondary school graduates entering tertiary education. This does
not mean that there are fewer talented students than before but simply that colleges
and universities admit even such students who would be considered having insufficient
fundamental knowledge for tertiary studies in the past. In the present period following
the economic crisis, the situation is further complicated by problems in financing the
tertiary educational sector, which leads to a higher ratio of the number of students per
teacher, putting the quality of tertiary education at risk.

The Bachelor’s degree programme of Engineering for Industry at College of

The resulting situation is a complex one, especially in the field of engineering. After
a period of relatively low interest in engineering studies in the previous decade, the
number of students in Bachelor’s degree engineering programmes is growing now
[4], but unlike e.g. economic studies, which are among the specialisations suitable for
students who enter the tertiary education sector mostly because they are expected to do
so by their families and the society, engineering programmes require certain abilities and
especially mathematical competences are a must.

Thus, although the demand for technical studies graduates has traditionally been high
in the Vysocina Region, the number of applicants for engineering studies lags behind
economic studies at College of Polytechnics Jihlava. We are facing a group of newly
coming students with mixed abilities. Most of them are expected to enter the labour
market directly after obtaining their Bachelor’s degree and their needs are strongly
profession oriented. As for their foreign language competences, this concerns especially
the ability to handle foreign language materials that occur in a wide variety of positions
in engineering practice, the ability to look up and handle information in foreign language
sources, being able to communicate on professional topics, including telephone and
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e-mail communication, and the students’ ability to present themselves and their work.
However, some graduates are expected to continue their studies in a Master’s degree
programme, and these need to be equipped with at least a basic level of academic
skills. As shown in [4] and [5], employers report a general lack of soft skills in university
graduates, so this is another need that should be addressed in language courses as
a supplement to soft skills development in specialized professional courses.

Compared to computer studies, which are still considered modern and whose terminology
is largely popularly known and English based, engineering is a branch with long tradition
and relatively exclusive, extensive terminology restricted to experts and very different
from its equivalents in other languages. Hence, the foreign language knowledge
needs of computer and engineering oriented degree programme graduates also differ
substantially. Actually, we assume that students need a higher level of general English
knowledge to discuss engineering successfully than to discuss computer sciences, let
alone the terminology. We are going to monitor and compare this as our first engineering
students go through their studies. Although there were periods of time when many
technical universities traditionally did not stress language preparation of their students
very much, with the internationalisation of education and professional cooperation this
has been changing and the knowledge of English is considered standard now.

CONTENT AND VOCABULARY CONSIDERATIONS

language to engineering students. As mentioned above, the content was framed by

the programme’s student profile and the requirements of the Department of Technical
Studies. Within this framework, we were considering both general and professional
vocabulary needs.

Let us present our considerations regarding individual aspects of teaching professional

Taking a quick look around at what professional language studies look like in other
technically oriented study programmes and courses, we can see several typical models.
Some use the above mentioned type of pseudo-professional textbooks (e.g. [6], [7]).
Our reasons for refusing this type of materials in tertiary education were explained in
[1], [2]. Our experience with these materials which we still partly use in our computer
oriented programmes until their English course innovation is finished shows that besides
being susceptible to getting obsolete quickly, which is especially the case of computer
sciences, they simply keep students in the artificial world of school classrooms, which
they have been educated in since primary schools, and do not prepare them sufficiently
for transferring their knowledge and skills into their professional practice. Other
programmes use their own materials. We can find examples of materials created fully
by their authors [8]. As this cannot be considered an authentic material, it does not
fully meet our requirements. There are also examples of materials using authentic texts,
which show principles similar to those we follow [9]. The lesson for us to learn from
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these is that some types of authentic texts become obsolete quickly and the materials
need frequent updating. We can also see that the selection of individual texts is strongly
influenced by the exact characteristics of the programme and cannot be transferred to
different programmes. Still other materials teach general English [10], which is not what
we strive for. Our overall impression is that most materials lack components that develop
students’ ability to use the information they have, to analyse, assess and apply what they
find in an authentic source, as well as activities for developing soft skills in the area of
obtaining and developing further language and professional knowledge and skills. Our
decision in this aspect is thus the use of authentic professional materials, both written
and spoken, which are not used only for reading and translating, but become a starting
point for practising obtained knowledge and skills extensively and developing the above
mentioned soft skills. The issue of mixed ability students is among others addressed by
using e-learning tools to offer further materials and possibilities both to the students who
need extra practice to compensate for lower previous language knowledge and skills and
to those whose competences are higher than average and appreciate more challenging
sources for their personal growth in languages.

As for professional vocabulary, we have had long-term experience with teaching
professional English to students from various specialisations. The policy that we have
developed so far issues from our experience that Bachelor’s degree programmes are
usually not strictly specialised; they prepare students for wide varieties of careers within
a field. It is therefore impossible to provide students with the complete terminology of
a branch. Only when students choose a particular career they find out what professional
vocabulary field they will have to know in detail. For that reason, what they need from
the course is to be equipped with a general overview of the terminology relevant to the
specialisation and, more importantly, with good level of skills necessary for working with
English language materials of their position and for continuing their education on their
own, developing the required vocabulary continuously and independently.

General vocabulary development is a challenge in mixed ability classes with just two
contact lessons per week and A2/B1 entry knowledge requirements, which is the
case of our course of English for the degree programme of Engineering for Industry.
Our experience from computer oriented programmes where the number of contact
lessons and the entry level of students’ knowledge of English is the same shows that
students often concentrate on professional terminology. If their previous level of general
vocabulary is lower than average, it prevents them from being able to apply their
new knowledge actively. On the other hand, a lot of secondary school graduates have
achieved higher level of English than the required A2/B1. In a mixed ability classroom,
they are sometimes eager to discuss their professional knowledge in English and often
take on major part of group activities aimed at analysing and applying information, which
may discourage other students who may not be so fluent or just so communicative. It
is definitely the teacher’s responsibility to manage classroom activities adequately and
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make sure that every student has a space to participate in the skill developing activities.
Outside the classroom, we use the above mentioned e-learning tools to provide students
with sufficient opportunities to practice both professional and general vocabulary and
we also train students to be able to find, assess and exploit available online sources. We
realise, however, that students manage their time available for studies in favour of the
most urgent need, which may not always be English. But our experience form combined
studies shows that in practice the need for a command of English becomes very urgent
in some professions. For that reason we include some summarizing overviews of general
English vocabulary and grammar in our courses for students to either study individually
or download and keep for further reference. This is a practice which has proven useful
and appreciated by both students and graduates and it is to be used for the course of
engineering English as well.

GRAMMAR CONSIDERATIONS

tudying the engineering titles obtained for the new programme (e.g. [11] and [12])

plus some samples of practical documents has confirmed our assumption that

the professional language of written engineering sources is very similar to that of
computer science. It is a controlled, topic-based, purpose-oriented and formal language
suited to delivering the content effectively and creating clear, readable documents,
descriptions and instructions. The more technical the document is the clearer and more
straightforward the language usually is. As for grammatical structures, we can find a vast
majority of sentences using Present Simple tense with some supplementary Present
Perfect Simple and Past Simple, a significant role being played by Passive Voice structures
and appropriate use of modal verbs. The importance of correct grammatical structures
for defining concepts is vital.

When it comes to both spoken and written English used at the workplace or at the
office, the grammar used includes a much wider range of language structures and we are
practically limited only by the course duration/time available and the required outcomes,
which are set relatively low as far as grammar is concerned (B1/B2) to be achievable for
all students including those with low previous level of English while still enabling students
to communicate successfully at work.

The experience in the area of grammar from other degree programmes shows that to
provide the obligatory extra of tertiary education it is again not sufficient to revise the
grammar studied at primary and secondary schools. Not only would that miss the tertiary
education mission as discussed above but it would also be highly demotivating for
students. While revision is essential to set a common starting point in a mixed ability class
and even students with higher than average level of English benefit from it, there must
be a next step for all students. We have so far used two major types of the extension.
It degree programmes with higher expected outcomes of language competences like
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the above mentioned economic programmes we provide students with comprehensive
summaries of grammatical phenomena which they keep for future reference and which
enable them to manage even demanding language situations. Although they may not
be required to master all the details actively, they are taken through as much practice as
possible to have experience for individual use in practical life. In programmes with lower
outcomes and fewer contact lessons there are also grammatical summaries presented
but usually limited to a level slightly above the required outcome. The largest part of the
tertiary education level extension consists in both passive and active work with revised
grammar structures in the environment of authentic professional materials.

It is interesting to trace the most frequent grammar related problems in students. The
understanding of presented grammatical phenomena is high. In the class, students do
not have significant problems applying the structures in practical situations. But when
surveying the test results that show whether the structures have become part of their
permanent language competence, we can see that students underestimate or do not
prioritise structures that seem easy to them (typically e.g. passive structures, simple
and past tenses) and consequently repeat old ingrained mistakes. The amount of
opportunities to practise is large: there are e-learning exercises and self-evaluation tests,
online sources, individual help, consultations, extra grammar courses, holiday courses
etc. The only limit here is again students’ time management and willingness to learn and
develop their language competence. We feel that in many cases we cannot claim a larger
part of students’ time budget for the study of languages so what we do is provide them
with sources they can draw from when professional life urges them to improve their
capability to communicate in English.

LANGUAGE SKILLS CONSIDERATIONS

to develop overall reading competences in students of all degree programmes.

In technically oriented programmes where other humanities are rare we hope to
promote students’ first language information processing skills as well. It is imperative to
develop students’ abilities not only to find information in a material, but also to think about
it and evaluate its relevance. Only then is it possible to apply the new information where
necessary. In case of professional language the application part is sometimes difficult
due to low level of students’ professional knowledge, especially in the first semester
students. The cases where they can apply the information must be carefully selected
to match students’ professional progress. Then, students can have double benefit from
reading and discussing or otherwise applying the information in English as they practise
both new language phenomena and their new professional knowledge.

Q t present, a large part of information sources is in English. For that reason we strive

In today’s world where English can be read and heard literally at every turn, students’
passive language skills tend to improve quickly. The Internet and media provide them
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with attractive content and motivates them to want to understand. It is not true about all
students and itisinfluenced by factors such as family and social background and individual
abilities and ambitions, but it is an undeniable trend. The problem is that especially the
Internet is a source of materials that are typically short and whose correctness is not
guaranteed. This leads to students’ being reluctant to read entire books or even to look
for information in them. The same is true about spoken English: many young people
require the format of 5-20 minute long YouTube videos and are not prepared to gather
information from a long lecture, documentary or seminar.

In our courses of English, students are naturally motivated to develop all reading and
listening skills, but the challenge is to train them to think about what they read or hear
and to develop a responsible approach to the information they find. Activities in our
courses require the use of authentic materials, both professional titles in the college
library and outside sources, often online. Students learn to compare information from
several sources, assess, analyse and use their findings in homework, seminar works or
presentations in order to bring these principles on into their professional life.

Active language skills are more complicated to develop. It is said that while other
European nations learn English for their work/hobbies/travel, Czech people learn English
for school. Thisillustrates insufficient opportunities to use English, at least in some regions
and/or professions, and explains reduced motivation to learn to write and speak in English
in some students. While some people are motivated by their desire to travel, to participate
in students’ exchanges, to get a certain job where English is used or to communicate
online with people from other countries, there is still a significant portion of students
who do not find these necessary. In our courses, speaking practice typically takes place
only in the class. While each topic is discussed and various speaking activities included,
it is not enough. We provide students with online speaking practice tips and motivate
them to keep trying but the strongest motivation is internal so it is important that tertiary
studies inspire the desire to communicate and participate in professional discussions. In
written communication, students practise the stylistic forms they need most for their
future profession. The practical applicability of the documents they learn to create is
usually motivating for them and causes that they adopt the skills at a satisfactory level.
In technically oriented programmes, we concentrate on writing definitions, descriptions
and explanations, and from the company environment we practise e.g. writing emails,
letters, filling-in forms, writing CVs and covering letters, reports etc. Again, students are
provided with templates for useful stylistic forms and online resource tips for future
reference. As most writing practice takes place outside the classes in form of homework,
teamwork or longer seminar work, students can progress at their own pace and spend as
much time writing their English tasks as they need.
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CONCLUSION

of Engineering for Industry has been developed using our experience from all

our other professional English courses and in collaboration with professional
engineering educators. We find crucial to present students with a course that will allow
them to transfer knowledge to their professional life easily and automatically. We strive
to incorporate students with various levels of previous English knowledge and provide
all of them with manageable study materials and a possibility of language progress and
personal growth in multiple areas, especially in soft skills.

The newly created course of professional English for the degree programme

We are planning to monitor the progress of the new students and keep communicating
with engineering experts both from our college and from employer companies. After
gathering the feedback and student resources, we are going to evaluate all aspects of the
course and make appropriate adjustments.

The paper was created under the IGS VSPJ project No. 12000/04/163 “Creating materials
for teaching the course of English in the degree programme of Engineering for Industry at
College of Polytechnics Jihlava”.
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TVORBA KURZU
ANGLICKEHO JAZYKA
PRO NOVY OBOR
APLIKOVANA TECHNIKA
PRO PRUMYSLOVOU
PRAXI

ABSTRAKT

Pro novy strojirensky bakalarsky obor na
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REGIONALNI ANALYZA
DISPARIT V KRAJICH CR

ABSTRAKT

Cilem ¢lanku je predstavit vysledky
regiondlni analyzy disparit v krajich Ceské
republiky z pohledu ekonomickych a social-
nich ukazatel( pfi pouziti metody shlukové
analyzy. Analyza byla provedena na zdkladé
relativnich hodnot ukazatell v jednotlivych
skupindch indikatorl po prepoctu na pocet
obyvatel v jednotlivych regionech s cilem
posoudit ekonomickou a socidlni Uroven
regiond v roce 2000, 2007, 2009 a 2012.
Podle vysledkl provedeného hodnoceni
byly regiony rozdéleny do nékolika skupin,
na regiony vysoce vykonné, stabilizované,
zaostdvajici a zaostalé. V. rdmci tohoto
¢lenéni jsou potom v jednotlivych vytvo-
fenych shlucich zahrnuty regiony s nejvyssi
podobnosti, ale také i se stejnymi nebo
velice podobnymi problémy. Toto rozélenéni
nasledné umoznuje uplathovat podobné
pfistupy k jednotlivym regionim v ramci
shlukd, zejména pokud se jednd o alokaci
financnich prostredk( ze statniho rozpoctu
nebo z rozpoctu evropskych fondl v ramci
statni regionalni politiky.
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1. UvOoD

nebo nepomér rliznych jevu. S touto definici se setkdme napr. ve slovnicich nebo

encyklopediich. Pokud k tomu pfidame slovo regiondlni disparity, dostdvame se
zpravidla k nerovnostem mezi regiony, které jsou popisovany z rliznych pohledd, at uz
ekonomickych, socidlnich nebo environmentalnich aspektd. Podle definice OECD z roku
2002 vyjadfuji  regiondlni rozdily miru odliSnosti projevu intenzity zkoumaného
ekonomického jevu pozorovaného vramci regiond dané zemé. Podobné i definice
OECD z roku 2003 se zamérfuje predevsim na miru intenzity regionalnich disparit na
urcitém Uzemi daného statu. (OECD, 2002; OECD, 2003) Ministerstvo pro mistni rozvoj
CR vymezuje regionalni disparity jako ,neoddvodnéné rozdily v Grovni ekonomického,
socialniho a ekologického rozvoje region(“. Disparity, které je potfeba resit, jsou
rozdily vyvolané lidskou subjektivni Cinnosti, nikoliv disparity vzniklé napf. na zakladé
prirodnich podminek. Negativni disparity jsou ¢asto chapany ve smyslu nezddouciho
jevu, tj. jako problém. Na druhou stranu vSak mohou byt definovany i disparity
pozitivni, tj. ve smyslu silnych stranek regionu. Jedna se o komparativni vyhody, na
nichz mlze byt zaloZen rozvoj daného uUzemi. (GaREP, 2009) Rozvoj jednotlivych
Uzemi (regiond) je predmétem regiondlni politiky statl, ktera ma funkci koordinacni,
doplrikovou a korigujici s cilem sniZovat negativni disparity v regionech, podporovat
konkurenceschopnost regionl a zvySovat hospodarsky rast, ktery se nasledné
promita do socioekonomické oblasti a je predpokladem pro stabilizaci Zivotni Urovné
a zlepSovani kvality Zivota obyvatel vregionech a nasledné i vcelém staté. To
predpoklada stanoveni Uzemi nejpotrebnéjsich regionl, podplrnych prostredk
a klicovych oblasti, kam maiji intervence smérovat. V podstaté Ize ovliviiovat regionalni
poptavku nebo stav regionalnich vyrobnich faktord. (Kutscherauer, 2010) Existuji
rizné pristupy k reseni regionalnich disparit, kdy je moiné zminit teorii regionalni
polarizace na zakladé feSeni a usmérnovani negativnich disparit (Myrdal, 1957,
Maier a Todtling, 1998), kdy jsou potiebné statni zasahy a statni regionalni politika,
kterd nedovoluje pfiliS zvétSovat negativni regiondlni rozdily a naopak podporuje
rozvoj Uzemi lokalizaci novych podnik(l v regionech anebo naopak teorie zaloZené
na pozitivnich disparitach, které jsou obsazené v koncepci poll rlstu a center ristu.
(Maier a Todtling, 1998) Tato teorie je zaloZena na pozitivnich dUsledcich rozvojovych
center, kterd dominuji rozsitujici efekty do prilehlych Uzemi a pomahaji rozvijet uzemi
okolnich regionli. Néktefi zastanci koncepce pdli rlistu a center rlstu, napf. Hahne
(1985), preferuji endogenni pristupy, kdy je vhodné tesit regionalni disparity na zakladé
vnitinich zdrojli regionu podporou vyuZiti existujiciho potencialu. Koncepce regionalniho
rozvoje zamérené na tuto strategii oCekavaji zvyseni hospodarské, kulturni a politické
samostatnosti region(, kdy hybnou silou rozvoje se stavaji mistni a regionalni aktéri.

D isparity jsou v teoretické literature definovany jako nerovnost, rliznost, rozdilnost

Podle Viturky (2007) je zakladnim predpokladem ekonomického rozvoje region(
konkurenceschopnost, ktera slouzi jako zakladni méfitko UspésSnosti firem, region(
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i statd. Regiondlni rozvoj a regionalni konkurenceschopnost spolu Uzce souviseji.
Pouze region, ktery se rozviji, je schopny si svou konkurenceschopnost udrzet. (Zitek,
Klimova, Horka, 2013) Podobné i Tvrdon (2014) uvadi vyraznou potrebu orientace
aktivit v oblasti podpory regionalniho rozvoje zaméreného zejména na endogenni
faktory regionli z dlivodu slabého uUspéchu neoklasickych pristupl a strategie pold
rastu, které se orientovaly na mobilitu faktord a efektd lokalizace podnikd v regionu,
kdy jako zasadni nevyhody realizace téchto pristupl jsou uvadény zejména prace
s nizkymi pozZadavky na kvalifikaci pracovni sily, lokalizace odvétvi se standardizovanou
vyrobou a externi kontrolou, kratkodobé trvani vytvorenych pracovnich mist
a jejich konjunkturdlni zavislost a dalsi. Regionalni rozvoj se tak chape v SirSim pojeti,
ne pouze jako ekonomicky rast, ale i kvalitativni zlepSeni struktury hospodarstvi,
i zivotnich podminek. Mél by zlepsSit postaveni problémovych skupin obyvatelstva
a mél by byt prizpisobeny socialné ekonomickym, pfirodnim a kulturnim podminkam
regiond. (Maier, Todtling, 1998). Podle Wokouna (2008) byla ekonomicka vykonnost
i regiondlni rozvoj v CR ovlivnén predeviim transformacnim procesem na podatku 90.
let minulého stoleti, kdy ne vSechny regiony prosSly timto procesem stejné uUspésné.
Podle tohoto autora je dulleZitym uUkolem zejména statni regiondlni politiky pfrijeti
opatreni poskytujici pomoc méné uspéSnym regionim scilem zamezit dalSimu
prohlubovdni regionalnich rozdil(i. Rada autord, napt. Kutscherauer a kol. (2010), Wokoun
(2003), Zitek, Haldmek a kol. (2003), ze slovenskych potom KoZiak (2008),
Fazikova (2011) a dalsi zkoumaji regionalni disparity, jejich dopady
a vyvoj vcase podle zvolenych indikdatord a jejich vliv na celkovy vyvoj
regiond. Do popredi se dostavaji strategie zamérené na nové oblasti podnikani
a zejména na nova pruamyslova odvétvi zamérend na high-tech technologie.
Roste zdjem o vytvareni partnerstvi, zejména ve verejno-soukromé oblasti
a vytvareni industrialnich klastr( a regionalnich siti (networks). (Tvrdon, 2014)

Pro  potencidl rozvoje regionu je vyznamna hlavné  diverzifikovana
odvétvova struktura a stabilita subjektl, jeZz ji vytvareji. Z téchto zakladnich
pozadavkl vychazi i Strategie regiondlniho rozvoje CR pro obdobi 2014
— 2020. (MMR, 2011) Jejim cilem je na zadkladé provedené analyzy stavu
a vyvoje regionalnich disparit formulovat predpoklady pro efektivni regionalni politiku
v jednotlivych regionech.

Vramci téchto poznatkd vznikd otazka, jak nejlépe porovnavat vyvoj
v jednotlivych  regionech, jak zpozice statu vramci regionalni politiky
a zpozice krajd vramci rozvojovych strategii kraji nejlépe plsobit na utvareni
hlavnich faktorl rozvoje vregionu, jak feSit negativni regionalni disparity
a podporovat vnitini moznosti rozvoje vSech zdrojl. Jako urcité prispéni k reseni téchto
otazek se jevi i moznosti vyuziti modernich statistickych metod, napt. shlukové analyzy
pro porovnani Urovné regionl z vice pohledd, ne pouze podle nejvice pouzivaného
ukazatele vyvoje HDP a miry nezaméstnanosti. Tato metoda umoznuje vybér vétsiho
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poctu posuzovanych ukazatell, které budou srovnavany tak, aby zajistily jak komparaci
hlavnich ukazatelll ekonomické urovné, tak i dopadl do sociadlni oblasti a Uroven
rozvojovych sil v izemi. Pro zajisténi relativniho posouzeni vyvoje disparit v prostoru
a Case se doporucuje v analyze prevést hodnoty zkoumanych ukazatel(i na pocet obyvatel
regiond, takZe je kladen dliraz zejména na srovnatelnost jednotlivych kraju.

2. MATERIAL A METODY

2007, 2009 a 2012, kdy cilem bylo posoudit, zda v riznych etapach ekonomického

cyklu (obdobi ristu, krize a nasledné recese) dochazi ke konvergenci nebo naopak
divergenci jednotlivych region a jakd je hospodarska odolnost u zkoumanych ukazateld
v jednotlivych regionech. V analyze byly pouzity makroekonomické ukazatele prepoctené
na pocet obyvatel, aby bylo umoZnéno relativni srovnani mezi regiony. Pro vypocet byly
pouzity proménné HDP/ob., HPH/ob., THFK /ob., CDDD/ob. a relativni zaméstnanost, Cili
ZAM/ob. Data byla ziskana z regionalnich statistik Ceského statistického Gfadu za roky
2000, 2007, 2009 a 2012. Tyto roky byly zvoleny zamérné, kdy rok 2000 chapeme jako
vychozi stav, rok 2007 je rokem, kdy se ekonomika rychle rozviji a stoupaji jak ukazatele
ekonomického rUstu, tak i ukazatele socidlni, rok 2009 je prvnim rokem, ktery ndasleduje
po propuknuti finan¢ni a nasledné ekonomické krize, ktera se protdhla do dlouhotrvajici
recese, rok 2012 potom zobrazuje skutecnost, kdy postupné dochazi ke konsolidaci
ekonomiky po prodélané ekonomickeé krizi a hospodarské recesi.

Cl’lem pFispévku bylo provést regionalni analyzu disparit v krajich CR v letech 2000,

V tabulkdchjsouuvedenéukazateleajejichhodnoty, kterévstupujidoanalyzyv jednotlivych
letech. Byly zvoleny ukazatele hruby domaci produkt (HDP) a hruba pridana hodnota (HPH)
na obyvatele, které vyjadfuji silu region(, hlavné jejich pradmyslovy potencial, ddle tvorba
hrubého fixniho kapitdlu (THFK) na obyvatele, ktery vypovidd o investicich v regionu
a vyjadruje potencial rozvoje pro dalsi obdobi. Dalsi zvoleny ukazatel Cisty disponibilni
diichod domacnosti (CDDD) na obyvatele vyjadiuje ekonomické predpoklady pro zvy$ovani
kvality Zivota obyvatel, financni stabilitu domacnosti a moZnost zvySovat koupéschopnou
poptavku v regionech. Posledni ukazatel zaméstnanost (ZAM) na pocet obyvatel opét
vyjadiuje endogenni faktor rozvoje regionu, kdy pocet ekonomicky aktivnich obyvatel
spolu s kvalitativni Urovni pracovni sily je podminkou pro rozvoj regiont v pristim obdobi.
V dendrogramech jsou zobrazeny pozice regionU a jejich pfechod mezi jednotlivymi
shluky, kdy nasleduje vyhodnoceni statistickych charakteristik ukazatelt v jednotlivych
shlucich.

Shlukova analyza (dale SA) umoznuje hodnoceni vice makroekonomickych ukazateld
najednou a nalezeni regionl s nejvétsi podobnosti a naopak region(, které vykazuji
nejvétsi rozdily. Metoda SA umozniuje rozdéleni mnoZiny objektl vstupni datové matice
do nékolika shluk, kdy shlukovat Ize jak objekty, tak proménné. Pfi pouzZiti této metody

vychdazime z datové matice X typu nx p, n je pocet objektl, p je pocet proménnych.
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Pocet shlukl oznadime k a uvazujeme rlizné rozklady mnoziny n objekt( do k shluka.
Cilem je dosahnout stavu, kdy objekty uvnitf shluku jsou si podobné co nejvice a objekty
z rlznych shlukd co nejméné. Pro hodnoceni podobnosti objektll pouZzivame miry
vzdalenosti. Vypoctou se vzajemné vzdalenosti pro vSechny dvojice n objektd, vznikne

symetricka ¢tvercova matice vzdalenosti typu XN pro kvantitativni proménné lze
vyuzit euklidovskou nebo ¢tvercovou euklidovskou vzdalenost

DE(Xi’Xi‘):ﬁip1 (4 =x, J ’Dé(xi'xi’)zg(xi _Xi'j)2 :

Mezi nejcastéjsi postupy shlukové analyzy patfi hierarchické shlukovani, tedy vytvareni
hierarchické posloupnosti rozkladl, viz Hebdk a kol. (2007). Vysledek hierarchického
shlukovani lze nejlépe zobrazit ve formé stromového grafu, dendrogramu. Vzdalenosti
mezi shluky se odvozuji ze vzdalenosti mezi objekty. Existuje nékolik aglomerativnich
postupll, napt. Wardova metoda, kterd vychazi z Wardova kritéria kvality rozkladu.
Kritériem pro spojovani shluk je pfirlistek celkového vnitroskupinového souctu ¢tvercl
odchylek pozorovani od shlukového priméru, kde je tento pfirtstek vyjadien jako soucet
¢tvercl ve vznikajicim shluku zmenseny o soucty ¢tverc(l v zanikajicich shlucich. PFirtstek
je vyjadren jako soucin euklidovské vzdalenosti mezi centroidy shluk(l uvazovanych pro
spojeni a koeficientu zdvisejicim na velikosti shluka.

3. VYSLEDKY A DISKUSE

tabulkami zahrnujicimi hodnoty zkoumanych ukazatel, dendrogramy shlukd

\/ysledky jsou uvedeny vidy za zkoumany rok, jsou doplnény vstupnimi
a tabulkami charakteristik vytvorenych shluk.

3.1. REGIONALN/ DISPARITY V ROCE 2000

tabulce 1 Vstupni data - rok 2000 jsou uvedeny hodnoty ukazatel, které byly vybrany
do regiondlni analyzy disparit kraja.

Tabulka 1: Vstupni data - rok 2000

HDP/ob | HPH/ob | THFK/ob | CDDD/ob | ZAM/ob

Hlavni mésto

Praha 455005 415756 140133 160707 0,661054
Stfedocesky kraj 231500 211530 82719 130226 0,438074
JihoCesky kraj 217198 198461 79945 122963 0,472641
Plzensky kraj 216752 198053 70799 123441 0,489695
Karlovarsky kraj 196504 179554 44777 122371 0,504371
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Ustecky kraj 190661 174213 48629 114410 0,411345

Liberecky kraj 209926 191817 58036 119404  0,465453
Kralo"i:’arfd“ky 214875 196339 61967 122776  0,483739
Pardubicky kraj 196943 179954 55516 113180  0,450508
Kraj Vysogina 188782 172497 66483 109332 0,442517
Jihomoravsky kraj 209290 191236 63940 117050 0,471295
Olomoucky kraj 183152 167353 56985 113404  0,421251
Zlinsky kraj 189148 172831 53968 112973  0,455187
Mora"i':;’f'ezs"y 177830 162490 49669 111756  0,410157

Zdroj: czso.cz, vypocty vlastni

Z téchto dat byl metodou SA vytvofen dendrogram, ktery znazorniuje vytvoreni shlukd
krajli podle podobnosti a rozdilnosti pouzitych dat. Obrazek 1 zobrazuje dendrogram
shlukd v roce 2000, kdy vedeme pomyslnou ¢aru pro rozdéleni zkoumaného souboru
do shlukl ve vzdalenosti 2,5 od pocatku. Vytvori se 6 shluk(, kdy 1. shlukem je Hlavni
meésto Praha, 2. shlukem je Stfedocesky kraj, 3. je Karlovarsky kraj. Z hlediska podobnosti
se jedna o nejméné podobné regiony, kdy 1. je vysoce vykonny ve vSech ukazatelich, 2.
shluk je v prvnich dvou ukazatelich jen na poloviné hodnoty Prahy a u dalSich ukazateld
zaostava az o 1/3 hodnoty. Treti samostatny shluk tvofi Karlovarsky kraj, ktery vykazuje
tak vysoké negativni disparity, Ze se oddéluje od vSech ostatnich krajii a je poslednim
v porovnani hodnot ukazatel. Ctvrty shluk uZ tvofi kraje Jihocesky, Kralovéhradecky,
Plzensky, Jihomoravsky a Liberecky. Tyto shluky si jsou nejvice podobné v ukazateli
zaméstnanosti, nejvice se odliSuji v ukazateli tvorby hrubého fixniho kapitalu. Jedna se
o regiony stabilizované s vysokou tvorbou HDP a HPH na obyvatele, kde nejvyssi disparity
jsou v THFK na obyvatele a v CDDD na obyvatele. Paty shluk zahrnuje 3 kraje, Olomoucky,
Moravskoslezsky a Ustecky. Tyto kraje jsou zhruba na polovi¢ni hodnoté tvorby HDP
a HPH na obyvatele v porovnani's Hlavnim méstem Prahou, s tfetinovou hodnotou tvorby
hrubéhofixnihokapitaluis niz&ihodnotouCDDDnaobyvateleavykazujiiniz§izaméstnanost.
Jedndse oregionyzaostavajici. V regionech vznikajii problémy se zaméstnanostia potazmo
i nezaméstnanosti, kde se zejména promitd odlehlost od nodalniho centra
Moravy i Cech, nedostatky dopravni infrastruktury a tim i malo pracovnich
prilezitosti, nedostatecnd  Uroven lokalizace kapitdlu, kterd je zfejma
i zukazatele THFK na obyvatele. Posledni, Sesty shluk zahrnuje Kraj Vysocinu, Zlinsky
a Pardubicky kraj. Ukazatele HDP i HPH na obyvatele jsou vyssi nez v predchozim shluku,
vy$Si je i ukazatel THFK svyraznou smérodatnou odchylkou, vyssi je i zaméstnanost
a CDDD na obyvatele.
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Obrazek 1: Dendrogram roku 2000

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Karlovarsky kraj g
Stiedotesky kraj 2
Hlavni mésto Praha 1

Zdroj: czso.cz, vlastni zpracovani

Vytvorené shluky podle hodnot zvolenych ukazatell:

Shluk 1 Hlavni mésto Praha,

Shluk 2 Stfedocesky kraj,

Shluk 3 Karlovarsky kraj,

Shluk 4 Jihocesky, Kralovéhradecky, Plzensky, Jihomoravsky, Liberecky,
Shluk 5 Moravskoslezsky, Olomoucky, Ustecky,

Shluk 6 Kraj Vysocina, Zlinsky kraj, Pardubicky kraj.

Tabulka 2: Hodnoty proménnych v jednotlivych shlucich rok 2000

Pramér 455005 415756 140133 160707 0,661054
Smérodatna
odchylka 0 0 0 0 0
Minimum 455005 415756 140133 160707 0,661054
Maximum 455005 415756 140133 160707 0,661054
Shluk 2 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Primér 231500 211530 82719 130226 0,438074
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Smérodatna

odchylka 0 0 0 0 0
Minimum 231500 211530 82719 130226 0,438074
Maximum 231500 211530 82719 130226 0,438074
Shluk 3 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Prdmeér 196504 179554 44777 122371 0,504371
Smérodatna
odchylka 0 0 0 0 0
Minimum 196504 179554 44777 122371 0,504371
Maximum 196504 179554 44777 122371 0,504371
Shluk 4 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Primeér 213608 195181 66937 121127 0,476565
Smérodatna
odchylka 3364 3073 7708 2491 0,008837
Minimum 209290 191236 58036 117050 0,465453
Maximum 217198 198461 79945 123441 0,489695
Shluk 5 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Pramér 183881 168019 51761 113190 0,414251
Smérodatna
odchylka 5264 4809 3718 1094 0,004973
Minimum 177830 162490 48629 111756 0,410157
Maximum 190661 174213 56985 114410 0,421251
Shluk 6 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Pramér 191624 175094 58656 111828 0,449404
Smérodatna
odchylka 3764 3439 5571 1767 0,005231
Minimum 188782 172497 53968 109332 0,442517
Maximum 196943 179954 66483 113180 0,455187

Zdroj: czso.cz, vlastni zpracovani

Prvni tfi shluky obsahuji vidy pouze 1 kraj, takZe statistické vyhodnoceni ukazatel(
neni mozné provést. Ctvrty shluk je tvofen péti kraji, které si jsou nejvice podobné
v ukazatelich zaméstnanosti, kde je smérodatnd odchylka (dale SMDCH) 0,0088, dale
v ukazatelich CDDD na obyvatele, kde je SMDCH ve vysi 2491 K¢, vétsi rozdily u? jsou
u ukazateld HDP na obyvatele a HPH na obyvatele, kde SMDCH predstavuje hodnotu
3364 K¢, resp. 3073 K¢ a u THFK na obyvatele jsou rozdily nejvyssi - 7708 K¢. Paty shluk
zahrnuje 3 kraje, Moravskoslezsky, Olomoucky a Ustecky kraj. Rozdily mezi kraji mérené
SMDCH jsou nejnizéi u zaméstnanosti 0,0049, u CDDD 1094 K¢, u THFK v porovnani
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s predchozim shlukem jsou mensi, pouze 3718 K¢, ale naopak se zvySuji u HPH a zejména
u HDP na obyvatele. Sesty shluk obsahuje 3 kraje, SMDCH u zaméstnanosti je na zhruba
stejné Urovni 0,0052, zvyiuje se disparita u CDDD na obyvatele a zejména opét u THFK na
obyvatele, kde je SMDCH 5571 K¢, naopak nizsi rozdily jsou u téchto krajl u HPH a HDP
ukazatel(l a to u zaméstnanosti a CDDD na obyvatele, kde jsou rozdily nejmensi. Vétsi
rozdily vykazuji ukazatele ekonomické uUrovné, zejména regionalni HDP na obyvatele,
regionalni HPH na obyvatele a nejvyssi rozdily jsou patrné u ukazatele THFK na obyvatele,
ktery je ale zaroven i ukazatelem rlistového potencialu regionu, takze tyto skutec¢nosti se
potom projevuji i v dopadech regionalniho rozvoje kraja v dalsich letech (viz tabulka 2).

3.2 REGIONALNI DISPARITY V ROCE 2007

V roce 2007 vrcholil vzemich EU i CR ekonomicky cyklus, HDP i HPH dosahovaly
vysokych hodnot a mira nezaméstnanosti dosahovala svého minima. Proto bylo
zamérem porovnat i regionalni disparity v tomto roce, jako ndstroj poznani, jak budou
reagovat regiony na tyto priznivé ekonomické skutecnosti, jak se zméni jejich zaclenéni
do jednotlivych shlukd a jak se zméni vySe jednotlivych ukazateld pod vlivem pulsobeni
priznivého vlivu rostouciho ekonomického cyklu. Je redlné, Ze regiony s vysokou tvorbou
THFK zlepsi své postaveni v komparaci viech region?? Resi zvy$eni THFK problémy regiond
v oblasti zaméstnanosti a ekonomického ristu?

Tabulka 3: Vstupni data rok 2007

Kraj HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob

Hlavni mésto Praha 807732 732193 254758 242267 0,707863
Stfedocesky kraj 349521 316834 117610 194520 0,466681
Jihocesky kraj 317797 288077 89014 175282 0,484473
Plzensky kraj 341415 309485 102998 181250 0,502522
Karlovarsky kraj 272027 246587 65215 159741 0,479033
Ustecky kraj 295466 267834 87564 156015 0,421739
Liberecky kraj 289513 262436 69922 169432 0,467361
Kralovéhradecky kraj | 315273 285788 70489 173388 0,475281
Pardubicky kraj 311876 282708 81024 167698 0,480495
Kraj Vysocina 306952 278245 86902 171724 0,466502
Jihomoravsky kraj 337266 305724 113699 173690 0,484537
Olomoucky kraj 272766 247257 78438 165511 0,455988
Zlinsky kraj 300583 272473 76536 172688 0,473592
Moravskoslezsky kraj | 306426 277769 82340 159438 0,434524

Zdroj: czso.cz, vlastni zpracovani
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Vysledky analyzy jsou zfejmé z obrazku 2 Dendrogram roku 2007 a tabulky 4 Hodnoty
proménnych v jednotlivych shlucich v roce 2007.

Obrazek 2: Dendrogram roku 2007

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Zdroj: czso.cz, vlastni zpracovani
Vytvorené shluky podle hodnot zvolenych ukazatell:

Shluk 1 Hlavni mésto Praha,

Shluk 2 Stfedocesky kraj, Jihomoravsky kraj, Plzenisky kraj,

Shluk 3 Moravskoslezsky kraj, Ustecky kraj,

Shluk 4 Olomoucky kraj, Karlovarsky kraj, JihoCesky kraj, Kraj Vysocina, Pardubicky kraj,
Liberecky kraj, Zlinsky kraj, Kralovéhradecky kraj.

Pokud povedeme pomysinou caru opét ve vzdalenosti 2,5 od pocatku, vytvori
se 4 shluky. Je moZné uvaZovat, Ze zrychleni ekonomického vyvoje vedlo ke zvysSeni disparit
mezi kraji a k jejich podobnéjsimu vyvoji a naslednému postaveni v analyze. V prvnim
shluku je Hlavni mésto Praha. Druhy shluk zahrnuje tri vykonné kraje — Stredocesky,
Jihomoravsky a Plzensky s rychlou dynamikou ristu ekonomickych ukazatell a rdstu
CDDD na obyvatele a zaméstnanosti. Jsou to kraje ekonomicky silné, s dostate¢nym
zazemim odvétvi s moderni strukturou, generujici HDP a zejména HPH na podkladu
novych modernich technologii a vysoké Urovneé pracovnisily v regionech. Kraj Stredocesky
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predstihl oba dalsi kraje ve vSech ukazatelich mimo zaméstnanosti. SMDCH je nejvyssi
u ukazatele CDDD na obyvatele a THFK na obyvatele. Treti shluk ma pouze 2 kraje,
Ustecky a Moravskoslezsky, které si jsou vice podobné v socialnich ukazatelich jak v CDDD
na obyvatele, tak i v zaméstnanosti, naopak vyssi rozdily vykazuji v tvorbé HPH a HDP
na obyvatele. Proti ¢tvrtému shluku vykazuji vyssi hodnoty v ekonomickych ukazatelich
a naopak nizsi hodnoty v socidlnich ukazatelich CDDD a zaméstnanosti. Posledni, ¢tvrty
shluk zahrnuje 8 kraji, doslo k jeho posileni o 2 kraje — Karlovarsky a Olomoucky.
Pokud se divdame na zmény, ke kterym doslo, vidime, Ze 3 kraje, které predstavovaly
vroce 2000 samostatny shluk (Vysocina, Zlinsky a Pardubicky kraj), dostihly
kraje 4. shluku a zaradily se do velkého shluku osmi krajl. Vétsi rozdilnost mezi
kraji vyjadruji vyssi hodnoty SMDCH jednotlivych ukazatelll. Vramci tohoto
shluku je vidét oddéleni kraji Olomouckého a Karlovarského, které vykazuji

evvs

nejnizéi hodnoty HDP, HPH a THFK na obyvatele, stejné jako i hodnoty CDDD

zejména v posileni vydajl statni regionalni politiky do tvorby

Tabulka 4: Hodnoty proménnych v jednotlivych shlucich 2007

Shiuk 1

Primeér 807732 732193 254758 242267 0,707863
Smérodatna
odchylka 0 0 0 0 0
Minimum 807732 732193 254758 242267 0,707863
Maximum 807732 732193 254758 242267 0,707863
Shluk 2 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Pramér 342734 310681 111436 183153 0,48458
Smérodatna
odchylka 5089 4614 6176 8610 0,014632
Minimum 337266 305724 102998 173690 0,466681
Maximum 349521 316834 117610 194520 0,502522
Shluk 3 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Primeér 300946 272801 84952 157727 0,428131
Smérodatna
odchylka 5480 4967 2612 1712 0,006393
Minimum 295466 267834 82340 156015 0,421739
Maximum 306426 277769 87564 159438 0,434524
Shluk 4 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Primeér 298348 270446 77193 169433 0,472841
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Smérodatna

odchylka 17147 15543 7842 4717 0,008609
Minimum 272027 246587 65215 159741 0,455988
Maximum 317797 288077 89014 175282 0,484473

Zdroj: czso.cz, vlastni zpracovani
3.3 REGIONALNI DISPARITY VV ROCE 2009

Rok 2009 byl rokem, kdy se naplno projevily disledky finan¢ni a ekonomickeé krize. Firmy
ztratily odbératele, poptavka rapidné klesala a firmy byly nuceny omezovat vyrobu
a propoustét. Pokud povedeme pomyslnou ¢aru opét ve vzdalenosti 2,5 od pocatku,
vytvofi se opét 4 shluky. V 1. shluku je Hlavni mésto Praha, ve 2. shluku zUstal pouze
StfedocCesky kraj, kraje Jihomoravsky a Plzerisky presly do 3. shluku, kde jsou jesté s kraji
Kralovéhradeckym a Jiho¢eskym. Ve 4. shluku zlstaly zbyvajici kraje, z tohoto shluku
odesly 2 kraje do 3. shluku (Kralovéhradecky a Jihocesky), do shluku pfibyly dva kraje
z ptivodniho samostatného shluku a to kraje oravskoslezsky a Ustecky.

Pfi porovnani vysledkd roku 2007 a 2009 vidime u 1. shluku, Ze v ekonomickych
ukazatelich HI. m. Praha vykazuje snizeni vykonnosti i tvorbu THFK na obyvatele,
naopak u CDDD na obyvatele a u ukazatele zaméstnanosti dochazi ke zlep$eni hodnot,
a to u CDDD o 14 403 K& na obyvatele za rok, u ukazatele zaméstnanosti pfedstavuje
zvysSeni 0,0374 p.b. U 2. shluku doslo k poklesu hodnot u vSech ekonomickych ukazateld
(HDP, HPH i THFK na obyvatele), u 3. ukazatele CDDD na obyvatele doslo k nardstu
0 29793 K¢ na obyvatele a rok, a u zaméstnanosti doslo k poklesu ukazatele o 0,031
p.b. U 3. shluku doslo k narGstu u viech ukazatell, odpovida to i pomérné znacné
zméné v zafazeni shluk(, kdy sem presly 2 silné kraje z 2. shluku (Jihomoravsky
a Plzenisky, které nestacily ustat tlak krize jako Stfedocesky kraj) a ze 4. shluku z roku 2007
sem presly nejsilngjsi kraje tohoto shluku a to Kralovéhradecky a JihoCesky. V podstaté
vznikl novy shluk, ktery se vytvofil jednak zaostavanim dvou silnych krajli a naopak
rychlejSim rozvojem dvou slabsich krajli, pro které se krize stala pfileZitosti pro vyuziti
svého potencialu. Ve 4. shluku zlstalo 8 zbyvajicich kraju, u kterych doslo k poklesu
u vdech ukazatel mimo CDDD na obyvatele, kde dochazi ke zvy$eni. U shluku dochazi

evvs

ukazatele zaméstnanosti, kde je rozdil vyssi (viz obrazek 3 a tabulka 6).

Tabulka 5: Vstupni data roku 2009

HDP/ob | HPH/ob | THFK/ob | CDDD/ob ZAM/ob

Hlavni mésto Praha 805686 729951 236732 256670 0,745230724
Stfedocesky kraj 338680 306844 95281 212946 0,449189423
Jihocesky kraj 319487 289455 81152 190779 0,471868009
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Plzerisky kraj 338474 306657 100147 194960 0,487857997

Karlovarsky kraj 274281 248498 65852 175522 0,470535326
Ustecky kraj 306617 277795 80831 175180 0,42101329
Liberecky kraj 280984 254572 68187 181376 0,441381167
Kralovéhradecky 323375 292977 69618 191516 0,457796148
kraj
Pardubicky kraj 303432 274909 69888 183148 0,455285073
Kraj Vysocina 302228 273819 72329 186298 0,44387566
Jihomoravsky kraj 350464 317520 100576 189170 0,481010149
Olomoucky kraj 279203 252958 90075 179099 0,438822641
Zlinsky kraj 316007 286302 68329 181129 0,45067588
Moravskoslezsky 303351 274835 78955 177817 0,431054079
kraj

Zdroj: czso.cz, vlastni zpracovani

Obrazek 3: Dendrogram roku 2009

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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-
Olomoucky kraj 12—
Plzensky kraj 4
Jihomoravsky kraj M
JihoZesky kraj 3
Kralovehradecky kraj 8
Stiedogesky kraj 2
Hizvni mésto Praha 1

Zdroj: czso.cz, vlastni zpracovani
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Vytvorené shluky podle hodnot zvolenych ukazatell:

Shluk 1 Hlavni mésto Praha,

Shluk 2 Stfedocesky kraj,

Shluk 3 Kralovéhradecky, JihoCesky kraj, Jihomoravsky kraj, Plzensky kraj,

Shluk 4 Olomoucky kraj, Moravskoslezsky kraj, Ustecky kraj, Karlovarsky kraj, Liberecky
kraj, Kraj Vysocina, Zlinsky kraj, Pardubicky kraj.

Tabulka 6: Hodnoty proménnych v jednotlivych shlucich 2009

Shluk 1 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Primér 805686 729951 236732 256670 0,745231
Smérodatna odchylka 0 0 0 0 0
Minimum 805686 729951 236732 256670 0,745231
Maximum 805686 729951 236732 256670 0,745231
Shluk 2 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Priimér 338680 306844 95281 212946 0,449189
Smérodatna odchylka 0 0 0 0 0
Minimum 338680 306844 95281 212946 0,449189
Maximum 338680 306844 95281 212946 0,449189
Shluk 3 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Prameér 332950 301652 87873 191606 0,474633
Smérodatna odchylka 12351 11190 13138 2114 0,011255
Minimum 319487 289455 69618 189170 0,457796
Maximum 350464 317520 100576 194960 0,487858
Shluk 4 HDP/ob HPH/ob THFK/ob CDDD/ob ZAM/ob
Pramér 295763 267961 74306 179946 0,44408
Smérodatna odchylka 14318 12972 7753 3563 0,014167
Minimum 274281 248498 65852 175180 0,421013
Maximum 316007 286302 90075 186298 0,470535

Zdroj: czso.cz, vlastni zpracovani

3.4 REGIONALNI DISPARITY V ROCE 2012

V roce 2012 jsme provedli shlukovou analyzu stejnou metodou, abychom zjistili, jak se
zménilo postaveni jednotlivych region(i v ramci vytvorenych shlukd, jak se zménily
charakteristiky shluk( a k jakym zménam doslo v oblasti rozvojovych faktord regionu. Ze
vstupnich dat mlzZeme vidét, Ze doslo ve vsech shlucich ke zvySeni hodnot HDP, HPH
a THFK na obyvatele, s vyraznym narlstem ve Stredoceském, Jihomoravském a Plzeriském
kraji, zejména potom v oblasti THFK v Jihomoravském kraji.
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Tabulka 7: Vstupni data roku 2012

Hlavni mésto Praha 803988 723831 216001 260534  0,738684
Stredocesky kraj 346878 312295 103409 218548 0,433383
JihoCesky kraj 328013 295311 82158 188247  0,465803
Plzerisky kraj 345810 311334 81351 201386  0,485827
Karlovarsky kraj 271879 244773 81737 174720 0,456923
Ustecky kraj 302079 271962 89569 173614  0,413140
Liberecky kraj 301667 271591 78952 183651  0,428851
Kralovéhradecky kraj 332553 299398 59352 192557  0,453552
Pardubicky kraj 308980 278175 77450 188575  0,456495
Kraj Vysocina 323335 291099 76526 189165  0,436025
Jihomoravsky kraj 369079 332283 100827 195586  0,482392
Olomoucky kraj 300616 270644 73182 180730  0,433598
Zlinsky kraj 323936 291639 73740 185135  0,446079

Moravskoslezsky kraj 332678 299510 82462 179495  0,435105
Zdroj: czso.cz, vlastni zpracovani

Pomyslnou caru pro oddéleni shlukd jsme vedli zhruba ve stejné vzdalenosti jako

v predchozich letech. Vytvorilo se pét shlukd, které vykazuji vétsi podobnost v jednotlivych
ukazatelich (viz obr. 4 a tabulka 8).
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Obrazek 4: Dendrogram roku 2012

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Plzefisky kraj 4

Jihomoravsky kraj M
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Hiavni mésto Praha 1

Zdroj: czso.cz, vlastni zpracovani

Vytvorené shluky podle hodnot zvolenych ukazatel(:

Shluk 1 Hlavni mésto Praha,

Shluk 2 Stfedocesky kraj,

Shluk 3 Jihomoravsky kraj, Plzensky kraj,

Shluk 4 Kralovéhradecky, Pardubicky, JihoCesky, Zlinsky a Kraj Vysocina,
Shluk 5 Liberecky, Olomoucky, Moravskoslezsky, Karlovarsky a Ustecky.

Prvni shluk tvofi Hlavni mésto Praha, které se zejména z pohledu HDP, HPH a THFK na
obyvatele vzdaluje ostatnim krajiim. Je to rozvinuté nodalni centrum s vysokym tempem
rGistu. Shluk 2 je tvoren Stfedoceskym krajem, ktery se vydéluje zejména v oblasti CDDD na
obyvatelea THFKnaobyvatele.V nékterych ukazatelichvsak uzje prekonanlJihomoravskym
krajem z 3. shluku a to v oblasti HDP a HPH na obyvatele, jakoZ i vy$$i zaméstnanosti. Treti
shluk zahrnuje dva regiony Jihomoravsky a Plzerisky, v obou pfipadech se jedna o regiony
rychle rostouci. Ctvrty shluk obsahuje pét regiontl a to Kralovéhradecky, Pardubicky,
Jihocesky, Zlinsky a Kraj Vysocina, kdy se jednd o kraje s velkou podobnosti zkoumanych
ukazatell, s malou smérodatnou odchylkou a stabilni hodnotou HDP, HPH a THFK na
obyvatele. Do tohoto shluku se prfesunuly regiony Kraj Vysocina, Zlinsky a Pardubicky kraj.
Jednad se o regiony s nizkou dynamikou ristu. Poslednim shlukem je paty shluk, ve kterém
se umistily kraje Liberecky, Olomoucky, Moravskoslezsky, Karlovarsky a Ustecky. Jednd se
o kraje s vétsi disparitou zkoumanych ukazatelll, coZ je zfejmé i z charakteristik hodnot
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uvnitf shluku, jako jsou minimalni a maximalni hodnoty a Urovern smérodatné odchylky.
Relativné vysokd hodnota THFK na obyvatele v krajich Usteckém, Moravskoslezském
a Karlovarském muze zpUsobit rychly posun téchto kraji v budoucnosti. Celkové lze tyto
kraje klasifikovat jako zaostdvajici az zaostalé (viz tabulka 8).

Tabulka 8: Hodnoty proménnych v jednotlivych shlucich rok 2012

Primér 803988 723831 216001 260534 0,738684
Smérodatna odchylka 0 0 0 0 0
Minimum 803988 723831 216001 260534 0,738684
Maximum 803988 723831 216001 260534 0,738684
Shluk 2 HDP/ob HPH/ob THFK/ob CDDD/ob  ZAM/ob
Primér 346878 312295 103409 218548 0,433383
Smérodatna odchylka 346878 312295 103409 218548 0,433383
Minimum 346878 312295 103409 218548 0,433383
Maximum 346878 312295 103409 218548 0,433383
Shluk 3 HDP/ob HPH/ob THFK/ob  CDDD/ob  ZAM/ob
Prameér 357445 321808 91089 198486 0,484110
Smérodatna odchylka 11635 10474 9738 2900 0,001718
Minimum 345810 311334 81351 195586 0,482392
Maximum 369079 332283 100827 201386 0,485827
Shluk 4 HDP/ob HPH/ob THFK/ob CDDD/ob  ZAM/ob
Primér 323363 291124 73845 188736 0,451591
Smérodatna odchylka 7916 7126 7738 2367 0,010026
Minimum 308980 278175 59352 185135 0,436025
Maximum 332553 299398 82158 192557 0,465803
Shluk 5 HDP/ob HPH/ob THFK/ob  CDDD/ob  ZAM/ob
Prameér 301784 271696 81180 178442 0,433524
Smérodatna odchylka 19236 17319 5315 3759 0,014053
Minimum 271879 244773 73182 173614 0,413140
Maximum 332678 299510 89569 183651 0,456923

Zdroj: czso.cz, vlastni zpracovani
SHRNUTI

az 2007 ke zvysovani hodnot ekonomickych ukazatel(l ve vSech krajich republiky
a zaroven doslo k redukci shlukd regionli z plvodnich 6 v roce 2000 na 4 v roce
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2007. Pfi posouzeni vyvoje regionalnich disparit miZzeme konstatovat, Ze dochazi k jejich
zvySovani, které lze pozorovat u vyvoje variacniho koeficientu i SMDCH u ukazateld HDP
a HPH na obyvatele v krajich z hodnoty 0,304 na 0,378, kdy hodnoty obou ukazateld jsou
témeér totozné. U ukazatele THFK je variacni koeficient jesté vyssi, kdy z hodnoty 0,345 se
navysil na 0,467. Nejmensi variabilitu vykazuje CDDD na obyvatele, kde se ve sledovanych
letech zvysila hodnotaz 0,102 na 0,117. Podobné i ukazatel zaméstnanosti na obyvatele je
pomeérneé rezistentni ukazatel, ktery v porovnani obou let predstavuje zvyseni z 0,127 na
0,133. Kladny vyvoj ekonomického cyklu od roku 2000 do roku 2007 zvysoval regionalni
disparity v krajich CR, jak je zfejmé z tabulky 9.

V priibéhu ekonomické krize a nasledujiciho obdobirecese je zfejmé, Ze se snizily regionalni
disparity kraji a zlstaly zachované 4 shluky (rok 2009), v roce 2012 doslo k rozvrstveni
krajii do péti shlukd. Obdobi roku 2009 v porovnani s rokem 2007 je jesté stabilni, kdy
diverzifikace statistickych hodnot ukazateld HDP a HPH na obyvatele vykazuje snizeni
pouze v fadu nékolika tisicin. U ukazatele CDDD je diferenciace vétsi, vykazuje fadové
snizeni o jednu desetinu a u ukazatele zaméstnanost predstavuje snizeni 3 desetiny.
Z vytvorenych 4 shlukd byly v prvnich trech ekonomicky silné regiony, kdy dominuje Hlavni
meésto Praha, které dokdazalo nejlépe prekonat krizi i naslednou recesi v podstaté bez
poklesu hodnot nejdilezitéjsich ekonomickych ukazatel(, ve 2. shluku je kraj Stredocesky
a ve 3. shluku jsou 4 kraje, a to Jihomoravsky a Plzensky kraj, kraje silné v oblasti
pramyslového zazemi, silné v tvorbé THFK a vysoké zaméstnanosti, dale Kralovéhradecky
a JihoCesky, ve kterych nedoslo k takovému dopadu krize jako v regionech zahrnutych ve
4. shluku z dGvodu diverzifikace odvétvi podilejicich se na tvorbé HDP regionu. V tomto
roce se projevila vysokd vyse HDP a HPH na obyvatele v Jihomoravském kraji, ktery
predbéhl Stredocesky kraja potom zejména vyse zaméstnanosti, kde jak Jihomoravsky, tak
i Plzerisky kraj vykazuji druhé nejvyssi hodnoty zaméstnanosti v CR. Ctvrty shluk zahrnuje
kraje, které v roce 2007 patfily do velkého shluku osmi krajl, ale zostfené podminky
konkurence nedokazaly |épe pfekonat, takZe sem patii kraje Pardubicky, Zlinsky, Ustecky,
Liberecky, Olomoucky a Kraj Vysocina, které maji podobné vysledky jak v ekonomickych,
tak i socidlnich ukazatelich. Obdobi mezi roky 2009 a 2007 mizeme oznacit jako jesté
pomérné stabilni, sice dochdazi ke snizovani disparit v ekonomickych ukazatelich,
ale toto sniZeni je viadu tisicin hodnoty varia¢niho koeficientu, u ukazatele CDDD
a zameéstnanosti naopak dochazi ke zvyseni disparitniho vyvoje, ale opét je to v radu setin
hodnoty varia¢niho koeficientu.

V roce 2012, ktery miZeme charakterizovat jako rok, kdy doslo k prekonani ekonomické
recese, bylo vytvoreno 5 shlukUl. Vyvoje ukazatelll mezi roky 2009 a 2012 ukazuje sniZeni
regionalnich disparit, zejména u ekonomickych ukazatel(, kdy proti roku 2009 doslo
k poklesu varia¢niho koeficientu u HDP a HPH na obyvatele z 0,374 na 0,354, u THFK na
obyvatele je pokles jesté vétsi z 0,460 na 0,397. U ukazatel(l CDDD na obyvatele dochazi
naopak k narlstu variacniho koeficientu z 0,107 na 0,111, a u zaméstnanosti je situace
podobna, kdy dochazi k rovnéz zvyseni disparit o 2 tisiciny. Lze konstatovat, Ze obdobi
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recese snizuje ekonomické disparity a mirné zvysuje disparity socialni. Zarazeni kraj do
shluk( je na prvnich dvou mistech stejné, ve 3. shluku se vydélily kraje Jihomoravsky
a Plzensky, kraje svelkym primyslovym potencidlem, které dominuji v oblasti HDP
na obyvatele a zaméstnanosti na obyvatele, kdy ale investice do tvorby hrubého
domaciho kapitalu jsou proti Stredoceskému kraji nizsi. Ve 4. shluku jsou zastoupeny
kraje Kralovéhradecky, Pardubicky, Jihocesky, Zlinsky a Kraj Vysocina, které maji nizky
potencial investic do THFK a tim i o¢ekdvanou nizkou dynamikou rlstu. V poslednim,
patém shluku jsou kraje Liberecky, Olomoucky, Moravskoslezsky, Karlovarsky a Ustecky.
Meziregionalni rozdily jsou vysoké, jedna se o shluk s velkymi rozdily ve vSech ukazatelich,
nejvétsi rozdily vykazuji socioekonomické ukazatele zaméstnanost a CDDD na obyvatele.
Jednd se o typické kraje severozapadnich Cech a severni Moravy, kde je potieba Fesit
zejména politiku trhu prace a aktivni politiky zaméstnanosti, v Olomouckém kraji
i zvySeni THFK v rdmci statni regionalni politiky. Jako nepfiznivé se jevi i zjiSténé problémy
na trhu prace vtéchto regionech, kdy zaméstnavatelé postradaji zejména pracovni
sily z oblasti technicky zaméreného stfedniho a vysokého Skolstvi, které by uspokojily
poptavku zameéstnavatelll po téchto odbornicich zejména v oblasti strojirenského
a zpracovatelského pramyslu (Holusova, 2015).

Tabulka 9: Hodnoty statistickych ukazateld v jednotlivych krajich CR

Rok 2000 2007 2009 2012

Hodnota ukazatell HDP/ob HDP/ob HDP/ob HDP/ob
smérodatna odchylkla 66883,16 130361,2 129417,9 126274,5
pramér 219826,1 344615,2 345876,4 356535,1
variacni koeficient 0,304255 0,37828 0,374174 0,354171
Hodnota ukazatell HPH/ob HPH/ob HPH/ob HPH/ob
smérodatna odchylkla 61113,8 118169,9 117252,6 113685
pramér 200863,1 312386,4 313363,7 320989
variacni koeficient 0,304256 0,378281 0,374174 0,354171
Hodnota ukazateld THFK/ob THFK/ob THFK/ob THFK/ob
smérodatna odchylkla 23029,75 45932,65 41999,21 36216,16

pramér 66683,29 98322,07 91282,29 91194
variacni koeficient 0,34536 0,467165 0,460102 0,397133
Hodnota ukazatell CDDD/ob CDDD/ob CDDD/ob CDDD/ob
smérodatna odchylkla 12372,4 20639,42 20515,54 21601,49
pramér 120999,5 175903,1 191115 193710,2
variacéni koeficient 0,102252 0,117334 0,107347 0,111514
Hodnota ukazatel ZAM/ob ZAM/ob ZAM/ob ZAM/ob
smérodatna odchylkla 0,059798 0,064713 0,077206 0,077348
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pramér 0,469806 0,485756 0,474685 0,46899

variacni koeficient 0,127281 0,133221 0,162646 0,164926
Zdroj: czso.cz, vlastni zpracovani

V priibéhu naseho zkoumani jsme si polozili nékolik otazek:

e Jeredlné, Ze regiony s vysokou tvorbou THFK zlepsi své postaveni v komparaci vSech
regiond?
e Resizvy$eni THFK problémy region(i v oblasti zaméstnanosti a ekonomického rdstu?

Na tyto otazky je moiné na zdkladé provedené analyzy odpovédét kladné, pokud
odhlédneme od objektivnich podminek, které nemlieme zménit, napf. vyvoj
hospodarského cyklu, je zfejmé, Ze regiony s vétSimi investicemi do THFK jsou stabilnéjsi,
vykazuji vy$si hodnoty ekonomického ristu a ndsledné i zvySovani hodnot socidlné
ekonomickych, jako je CDDD a zaméstnanost. Je mozno konstatovat, 7e v roce 2012 u?
jsou vidét pozitivni zdsahy statni regiondlni politiky v této oblasti v krajich Usteckém,
Moravskoslezském, Karlovarském a Libereckém.

ZAVER

ilem ¢lanku bylo provést regionalni analyzu ekonomickych a socidlnich ukazateld

v krajich Ceské republiky s vyuZitim metody shlukové analyzy, kterd umoZfiuje

hodnotit stav a vyvoj vice ukazatel(i najednou a porovnavat tak situaci v jednotlivych
regionech scilem ziskat informace pro aktivni ovliviiovani jejich budouciho rozvoje
na zdkladé poznani vlivu nejdulezitéjSich faktor( uvnitf regiond. Porovnani vyvoje
ekonomického a socialniho rozvoje regionu je zakladnim predpokladem pro stanoveni
smérovani dalSiho zaméreni regionalni politiky at na statni nebo krajské drovni.
V predlozeném ¢lanku byla pouzita metoda shlukové analyzy pro porovnani regionalnich
rozdil&i mezi regiony NUTS 3 v Ceské republice, kdy bylo provedeno porovndni kraj&i mezi
sebou podle vytvorenych shluk( na zakladé podobnosti zkoumanych makroekonomickych
ukazatelU v roce 2000, 2007, 2009 a v roce 2012. Dale bylo provedeno vyhodnoceni
a porovnani zmén mezi regiony, ke kterym doslo jak v dlsledku realizované regionalni
politiky statua krajiive zkoumaném ¢asovém obdobi, takiv dlsledku vyvoje ekonomického
cyklu ve svété. Zakladnim zjisténim provedené analyzy je, Ze zakladni pro rozvoj
regionl jsou ekonomické predpoklady, at uz dané na zakladé historického vyvoje nebo
na zakladé aktivni statni politiky vramci restrukturalizace regioni po roce
1990, které vytvareji predpoklady pro nasledny rozvoj socidlnich ukazatel(
a zlepSovani podminek Zivota obyvatelstva, které z(stava v regionu a je rozhodujicim
faktorem pro jeho dalsi rozvoj. Shlukova analyza umozfuje porovnavat vétsi pocet
ukazatell najednou a stanovit tak regiony, které vykazuji podobné vlastnosti jednotlivych
ukazatelU. Na zakladé tohoto ¢lenéni pak mliZzeme klasifikovat regiony na rychle rostouci,
rostouci, s nizkou dynamikou rdstu, zaostavajici a upadajici, viz rGzné metody a pfistupy
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autort, napf. Kutscherauer (2010), Kolektiv autort (2008) a dalsi. Této skutecnosti je
mozné vyuzit jak pro hodnoceni Uspésnosti regionalni politiky, tak i jako metodu, ktera
poskytuje dostatek informaci pro pouziti spravnych strategickych postupl v ramci
strednédobych i dlouhodobych opatreni k rozvoji jednotlivych region(.
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REGIONAL ANALYSIS
OF DISPARITIES IN
THE CZECH REPUBLIC
REGIONS

ABSTRACT

This article aims to present the results of the
analysis of regional disparities in the Czech
regions in terms of economic and social
indicators using cluster analysis method.
A comparison was made based on the
relative values of the indicators in each
group of indicators after calculating the
population of each region in order to assess
the economic and social level regions in
2000, 2007, 2009 and 2012. According to
the results of the assessment undertaken
regions were divided into several groups,
regions of high powerful, stable, backward
and underdeveloped. Within this division
are then formed in the individual clusters
included in the regions with high similarities,
but also with the same or very similar
problems. This breakdown allows then
to apply similar approaches to individual
regions within clusters, especially with
regard to the allocation of funds from the
state budget or the budget of the European
funds within the state regional policy.
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DEVELOPMENT OF
APPS FOR SPORTS
WEARABLES DEVICES
- SUUNTO, GARMIN,
RECON

ABSTRACT

One of the segments in the smart mobile
devices are wearables - smart mobile
devices integrated into clothing or to fashion
accessories. Thanks to efficient mobile
application, these devices are gaining
popularity. Although some applications
have already been developed, other will be
developed due to their unique use. However,
different groups of devices are based on
different platform.

This paper presents experiences of team
from College of Polytechnics lJihlava in
development for sports wearables devices.
In addition, the first evaluation of smart
mobile devices as well as developed
applications is presented as a part of this
paper. The used hardware is described at
first — smart sports watches Suunto Ambit
2, smart sports watches Garmin Fenix 3 and
smart sports glasses Recon Jet. Then paper
presents specifics of development for each
platform —Suunto Script, Garmin Connect IQ
and Recon OS. Development of applications
for this platforms is very different. Suunto
and Garmin use proprietary Suunto Script
and proprietary object language Monkey
C respectively. Recon use Java based
Android development on the other hand.

MAREK MUSIL
FRANTISEK SMRCKA
JAKUB NOVOTNY
COLLEGE OF POLYTECHNICS
JIHLAVA

Paper concludes that nonproprietary
development environment (i.e. Android
platform) provides higher potential for
further development of user-available
applications.

The evaluation of developed applications
was done between students.

KEYWORDS:

app development, Garmin Connect 1Q,
Recon OS, Suunto Script, wearables
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INTRODUCTION

of this market segment, the current trend in mobile electronics are wearables.

Wearables can be defined as smart mobile devices integrated into clothing or to
fashion accessories that can be comfortably worn on the body. From market point of view
different kinds of smart bracelets and watches are most widespread and most affordable.
Specific segment of wearables are smart glasses and watches.

Q fter the dynamic development of smart phones, despite the further development

One goal of ongoing project “The use of smart mobile technologies in sports/fitness and
nursing care” at College of Polytechnics Jihlava is to test different types of smart sports
wearables and to develop set of applications for this wearables.

The purpose of this paper is to present wearables used in the project and to present
application development environment for each hardware platform. The focus is oriented
on the specific devices mentioned above.

CHARACTERISTIC OF HARDWARE

n the project we work primarily with two high-end smart watches with hearth rate
monitor function Suunto Ambit 2 and Garmin Fenix 3 and with smart sports glasses
Recon Jet.

A. SUUNTO AMBIT 2

Detailed technical characteristics of the model Suunto Ambit 2 - except common user
parameters - are not publicly known. Ambit is a wrist-purpose mobile device with
main functionality of sports watches, heart rate monitor and GPS navigation. Matrix
LCD with a resolution of 128x128 pixels serves as the display. The device has a built-in
Li-ion battery with a capacity of 480 mAh. Connectivity is ensured via USB cable and
connection to external sensors via ANT +, or proprietary ANT Suunto. The device has
a built-in GPS chip SiRFstarlV, acceleration sensor, temperature sensor (range - 20°C to
60°C with a resolution of 1°C), the barometric sensor (range 950 to 1060 hPa resolution
1 hPa) and the magnetic compass (with a resolution of 1°). It is estimated that internal
device memory has 48 megabytes (this information is not offered by manufacturer).

Suunto Ambit series was first hearth rate monitor with the ability to download specific
(small) applications or even create own applications and add them to the sport modes.
Proprietary scripting language is used for writing of these applications - so-called Suunto
Apps. Publicly downloadable applications are then available in the App Zone of portal
movescount.com.
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B. GARMIN FENIX 3

armin Fenix 3 is a GPS sports watch designed for athletes. The device is equipped

with advanced high sensitivity GPS / GLONASS receiver plus new steel antenna
located around the color display. Part of the watches are multi-sport training function,
dynamics of running, swimming training evaluation, calculation of VO2 (a measure of
aerobic endurance, a maximum utilization of oxygen). In the “Smart” mode watches can
last up to six weeks on a single battery charge. Fenix 3 allows also all-day monitoring of
activities. It is possible to set a target number of steps per day, count achieved distance
and number of steps and burned calories including passive ones.

Fenix 3 has a large, circular, color display with a resolution of 218 x 218 pixels. Watches
offers a wide variety of training functions. These include various alarm settings on heart
rate, running pace, speed, distance, power. The watch is either possible to set up for
simple interval training or set up more complex one via computer adjustment. There are
also some ready-made training programs for running and cycling. Connectivity is ensured
via USB cable and connection to external sensors or even devices via ANT + and Bluetooth
4.0 (BLE).

Fig. 1: Watch Garmin Fenix 3 [1]

Device also offers options to connect to smart mobile phones (Android, iOS) via BLE
transmission. Watches are then able to view notifications from phone (SMS, e-mails,
calls) or applications (update information, etc.). Interconnection with mobile phone also
uses the automatic sending of training data on the training server immediately after use.
Another available feature is the online monitoring of the position of the runner on the
track. Thanks to built-in Wi-Fi watches are able to send data about training or update
software without need to connect to a computer or mobile phone. Furthermore, the
watch supports ANT + wireless protocol, mainly used for connecting fitness accessories
such as: heart rate sensor, cadence sensor, pedometer, power meter, temperature sensor.
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C. RECON JET

econ Jet are smart sports eyewear developed and produced by the Canadian company

Recon. Their primary destination is use for the sport, especially cycling, but can also be
used for certain professions or just for fun. It is basically an integrated mobile computer
into sports (sun) glasses.

Fig. 2: Glasses Recon Jet.

The basis is a dual-core processor ARM Cortex-A9 clocked at 1 GHz. Internal flash
storage has a capacity of 8 GB, RAM size is 1 GB. The following sensors are built: 3D
accelerometer, 3D gyroscope, 3D magnetometer, atmospheric pressure sensor and IR
sensor. Glasses also have their own built-in GPS module and can be connected with
a number of other external sensor nodes or devices through connectivity protocols via
Bluetooth 4.0 and ANT +. There is also a WiFi module that supports /EEE 802.11a /b /g
/ n. Available is also a Micro USB 2.0 port.

Built display with resolution WQVGA and aspect ratio 16:9 serves for displaying data.
Display is located in the bottom right glass and virtually corresponds to the screen with a
diagonal measurement of 30" at a distance of about 2 m. Two hardware buttons (ENTER
and ESC) and an optical touchpad usable even in rain or gloves serve for control.

Approximately at the level of user’s eye is positioned camera for taking pictures or
filming short movies shots. The glasses are also equipped with dual microphones and
speaker. The power of the entire device provides a removable lithium-ion battery that
enables operation of glasses for about 4 hours. Recharging takes place via the Micro
USB port. The operating system of glasses is presented under the name Recon OS
(at time of writing — version 4.2), but it is a system based on Android OS.
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DIFFERENT DEVICES, DIFFERENT PLATFORM

Most hardware and development environment restrictions are on Suunto platform

but on the other hand it is not difficult to create an application for non-programmer.
Garmin a Recon platforms have full-featured development environment. We already
have presented application development on the platform Garmin Fenix 3 and Recon Jet
in [2] and [3]. Now, we bring extended overview of the development.

The development of applications for each type of presented device is very different.

A. SUUNTO SCRIPT

uunto offers web-based development tool called App designer. It is available on portal

movescount.com and in [4]. App designer is working in two user profiles - simplified
(graphic creation mode of applications) and advanced one. The advanced version is a
full-fledged writing of the script and its validation with the possibility of testing prior
to uploading it to the device. There is available reference Guide called Suunto Apps -
Developer manual for advanced creation of Suunto Apps.

The basic output of the Suunto script is figure (RESULT) displayed in time format or
numbers. This output can be supplemented by the text field before and after the
output (PREFIX, POSTFIX). Total number of displayable characters together for PREFIX
and POSTFIX is only six. When creating Suunto Apps basic mathematical and logical
operators, some mathematical functions and so called Suunto functions are available
(beep, backlight, distance and heading between two points according to the geographical
coordinates). Over 200 values (variables) are also recorded by the device such as the
speed characteristics (current speed, average speed, maximum speed, tempo, etc.),
distance characteristic, heart rate, ambient and many others.

One of easiest app can contain only command to display quality of received GPS signal on
the scale 0-100 with prefix “GPS”:

{RESULT = SUUNTO_GPS STATE; prefix = "GPS";}

Second demonstration is code of Suunto application helping to find and display
minimal hearth rate of athlete. Minimum value is evaluated in two minutes as
an average of 30 s. Futhermore values under 25 beats per minute are not evaluated.
Code of resulting apps has the form:

if (SUUNTO DURATION < 120)

{RESULT = SUUNTO_HR; prefix = "HR";}
if (SUUNTO_DURATION >= 120)

{if (MinHR <= SUUNTO_HR_AVG[30])
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{RESULT = MinHR; prefix = "MinHR";}

iIfT (MinHR > SUUNTO_HR_AVG[30] && SUUNTO_HR AVG[30] < 25)
{RESULT = MinHR; prefix = "MinHR";}

iIf (MinHR > SUUNTO_HR_AVG[30] && SUUNTO_HR AVG[30] >= 25)
{MinHR = SUUNTO HR AVG[30]; RESULT = MinHR; prefix = "MinHR"; }}

Fig. 3: Example of app in Suunto on-line emulator

B. GARMIN FENIX 3

Fenix 3 model is compatible with the platform Connect IQ, which is an open (but
proprietary) platform for wearable electronics produced by Garmin. Connect IQ allows
developers to program applications for devices compatible with this platform. It can be
found in [5]. Even though 1Q Platform Connect was introduced in the second half of 2014,
the first compatible devices emerged in the first half of year 2015.

Application for platform Connect IQ (and thus for devices Fenix 3) can be developed in the
open source Eclipse environment. First it needs to download and install to appropriate
application directory Connect IQ SDK. Developer than can customize and change the
look of the display, capture data from sensors watch, create new calculated fields and
complete applications.

Applications on Connect IQ platform are programmed in Monkey C programming
language. Work with this language is similar to Java, PHP, Ruby or Python. Monkey C
is thus some combination of them. It is an object-oriented language that works with
Monkey Brains virtual machine, designed for easy application development on mobile
devices. It uses reference counting for automatic clean-up of memory, eliminating the
need to focus on memory management. Compiler source helps manage different screen
layouts between different devices. Requests of Monkey C are dynamically linked to the
system. If the application makes reference to an API that doesn’t exists on a particular
system, the application will fail to run when it refers API, rather than at the time of
loading. The documentation for the API can be found at: http://developer.garmin.com/
connect-iq/api-docs/.

Monkey C functions may include arguments that do not need to declare the type. Also,
it is not necessary to declare a return value of the function. The value of the function
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returns a return statement. If the function does not return, it returns the last value on
the stack.

The documentation can be found at: http://developer.garmin.com/connect-iq/developer-
tools/functions/

All applications for Connect IQ require manifest file. Manifest is an XML file that specifies
the characteristics of applications such as application type and supported products.
Manifest file is automatically created for Eclipse plug-ins, but it could be also created
manually.

Process of development can be demonstrated on example of an application to change
the display (i.e. watch face) with use of own logo. The display has a resolution of 218 x
218 pixels, which is also a limiting factor for the image size. In our case, we chose the size
of the graphic 80 x 52 pixels. The default setting is layout.xml file that contains the color
and font display for individual inscriptions.

Fig. 4: File layout.xml

MNode Content
a [g] layout
id WatchFace

4 [g] label
id VSPILabel
x center
y 15
font GRFONT_LARGE
justification G TEXT_JUSTIFY_CENTER
color Gfx.COLOR_RED

a [e] label
id TimelLabel
@ x 90
Y center
font G FONT_MUMBER_THAI_HOT
justification GRTEXT_JUSTIFY_CENTER
color G COLOR_WHITE

a [e] label
id Datelabel
x center
¥ 160
font G FONT_TINY
Justification GR TEXT_JUSTIFY_CENTER
color GR COLOR_WHITE

0. <hitmap id="batteryPicture” filename="../images/batteryPicture.png" x="center" y="165" /»

a [e] bitmap
id id_logo
filename .fimages/logo.png
@ x 110
v JE]

There is path to the image displayed on the screen in bitmap section. Program code is
in the file MyClocksView.mc. By command using are namespaces imported. OnUpdate
function displays time and battery charge status.
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using Toybox.WatchUi as Ui;
using Toybox.Graphics as Gfx;
using Toybox.System as Sys;
using Toybox.Lang as Lang;

class MyClocksView extends Ui.WatchFace {
//! Source loading
function onLayout (dc) {
setLayout (Rez.Layouts.WatchFace (dc)) ;

//! Restoring the state of the application and prepare a
view that is displayed.
function onShow () {

}

//'! Actualization
function onUpdate (dc) {

// current time

/[/-———————

var clockTime = Sys.getClockTime () ;

var timeString = Lang.format (((clockTime.hour <= 9)
2 "0" "My + "S1S:" 4+ ((clockTime.min <= 9) 2 "Q" : "") +
"$28", [clockTime.hour, clockTime.min.format ("$0.2d")]1);

var viewTime = View.findDrawableById ("TimeLabel") ;

viewTime.setText (timeString) ;

/[/-———————

// charge status

/[/-———————

var clockBattery = Sys.getSystemStats();
var StringBattery = Lang.format ("Power: S$1$%",

[clockBattery.battery.format ("%.2d")]);

var viewBattery = View.findDrawableById ("DateLabel");
viewBattery.setText (StringBattery);

// Calling parent function onUpdate layout
View.onUpdate (dc) ;

STRANA 64



Result is shown below on simulator Connect 1Q.

Fig. 5: The final appearance of the display

As far as Connect IQ installation, the latest version enforces several changing in the
current project.

C. RECON JET

As Recon OS is based on Android OS the development of applications for this platform
is nearly the same as for Android. Described application for fartlek training guidance
was developed on the environment of Android Studio, which is supported by Google.
You can also use the Eclipse development environment, but this one is not supported by
Google. The project had a standard settings API level 16 and used programming language
is Java. For the direct connection of glasses and Android Studios it is necessary to install
a special driver to PC (USB-driver). For custom tuning then it is necessary to replace also
another ADB-driver. This solution enables debugging (debug mode execution) within
the real glasses instead of the emulator. Development can be found at [6] and [7]. The
training plan is described in [8].
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Fig. 6: Screen of App Fartlek

You can see on the Figure 6 on the main screen of fartlek application. Left screen informs
about the current hearth rate and leads athlete through various stages of training. The
right screen shows a individual setting for specific training. These are the parameters:
maximum heart rate of athletes, the minimum duration of each phase and any other
necessary values. All values are saved and can be changed later (they are editable).

The next developed application is an out-door application that can be used to navigation.
This application communicates with GPS. Althoug Recon SDK is proclaimed as the
way to gps-connection implementation, we did not succeed. Instead, we realized gps-
communication via external mobile support gps. The program segment is shown hereafter.

Fig. 7: Example of program segment ensuring gps-communation.
try {

Locationlocation=m locationManager.getLastKnownLocation (m
provider) ;

if (location != null) {
onLocationChanged (location) ;
} else {

m tvInfo.setText (,GPS is not available™);

}

} catch (SecurityException e) { }

double latitude = location.getLatitude();
double longitude = location.getLongitude() ;

NavigationInfo navigationInfo = Navigation.GetNewState (new
GPSCoords (latitude, longitude), m updateTimeInMilliseconds);
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WEARABLES AND THEIR APP EVALUATION

[10]. However, the main effort was to participate several students in exercise of

the subject “Geographic Navigation Systems” and “Information and Reservation
Technology”. Like the glass and the watch, they tried “fartlek application” especially. They
answered the question regarding manipulation with the device, tastefulness of the device
as a cosmetic supplement and implemented application evaluation including possibilities
of extension.

The participating of students into application development was presented in [9] and

The conclusion is as follows. Wearables are seen very good (evaluated on a high level).
They think, that wearables find employment in sport activities. They may equally be
used as a cosmetic supplement. The control of considered wearables and implemented
application is fast and easy. As regard the watch, a student places emphasis on robustness
and a massive structure. The watch gives an impression of opulence and expensiveness.
This student prefers the tested watch to his old watch. As regards the glass, it gave the
same conclusion. It is recommended to use rubber band to keeping of the glasses. These
students contended with the connection the glass and the hr-belt (chest strap) measuring
heart rate.

CONCLUSION

Ambit 2 and Garmin Fenix 3 and with smart glasses Recon Jet, as well as with the

specifics of application development for these platforms. Although the hardware
(in particular in both watches models) are significantly weaker compared to the
parameters of the current high-end mobile devices, it is sufficient solution in terms of
performance and according to the experience from testing at College of Polytechnics
Jihlava. Conversely described devices contain all currently available connectivity and
built-in sensors for smart sports facilities available on the market. That is significant plus.
Given that the operating system of glasses Recon Recon Jet OS is based on Android,
the development of applications is not completely different from more common
Android platform unlike proprietary platforms Garmin Connect IQ and Sunto Script. This
constitutes a significant potential for further development of user-available applications
for Jet. From this point of view can be concluded that the main platform for future smart
sports devices would be also Android.

The purpose of this paper was to acquaint readers with smart sports watches Suunto

We verified that the mentioned platforms include tools for development of the specific
applications using GPS or communicating with other external devices (hr-belt). The
survey and questionnaire results confirm the expected. The wearables and application
are fully utilizable.
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The future intent could be detail presentation of implemented applications, students
participating on the development or on the testing and deeper investigation of the
satisfaction of wearables and their applications.
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VYVOJ APLIKACI

PRO SPORTOVNI
WEARABLES ZARIZEN(
- SUUNTO, GARMIN,
RECON

ABSTRAKT

Jednim ze segmentl chytrych mobilnich
zafizeni jsou wearables - chytra mobilni
zafizeni integrovand do obleceni nebo
pouzitelnd jako kosmeticky doplnék. Diky
efektivité mobilnich aplikaci ziskavaji tato
zafizeni na popularité. Ackoliv nékteré
aplikace jiz byly wvyvinuty, dalsi budou
vyvijeny diky jejich unikdtnimu vyuziti.
Nicméné kazdd skupina zafizeni je postavena
na jiné vyvojové platformé.
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Android nabizi vétsi potencial pro dalsi
vyvoj uzivatelskych aplikaci. Hodnoceni
aplikaci bylo provedeno mezi studenty.

Tento c¢lanek prezentuje zkuSenosti tymu
Vysokeé Skoly polytechnické Jihlava ve vyvoiji
pro sportovni wearables zafizeni. Navic
jsou zde prezentovany prvni zhodnoceni jak
mobilnich wearables zafizeni, takivyvinutych
aplikaci. Nejdfive je popsan pouzivany
hardware — chytré sportovni hodinky Suunto
Ambit 2, chytré sportovni hodinky Garmin
Fenix 3 a chytré sportovni bryle Recon Jet.
Clanek uvadi specifika jednotlivych zafizeni
pro kazdou platformu — Suunto Script,
GArmin Connect IQ a Recon OS. Vyvoj
aplikaci na kazdé platformé je velmi rozdilny.
Suunto a Garmin pouZivaji Sunto Script and
objektovy jazyk Monkey C pfedevsim. Oproti
tomu, Recon pouZiva Javu postavou na

KLICOVA SLOVA:

vyvoji na platformé Android. Clanek nakonec
shrnuje, Ze vyvojové prostredi platformy

vyvoj aplikaci, Garmin Connect IQ,
Recon OS, Suunto Script, wearables
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ON HARDY COLLEGE OfF POLYTECHNICS
INEQUALITIES JIHLAVA

INVOLVING
DERIVATIVES

OF ORDER\ € (0, 1]

ABSTRACT. In this note we discuss one-dimensional Hardy-type inequality

(/ab|u($)|qw1(x) dm)l/q < C(/ab|u(>‘)(x)|pw2(x) dx)l/p

on an interval (a,b) C R with 1 < p < q¢ < oo, where w; and wa are positive measurable
functions and the constant C' > 0 is independent of a function u which satisfies suitable
boundary conditions. The symbol u(*) denotes the derivative of u of order A. We study first
the case A = 1 and then the inequality with A € (0,1) and p = gq.
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1. INTRODUCTION

The main goal of this note is to present basic information about one of the most important
inequalities in the mathematical analysis, the so called Hardy inequality. We show its one-
dimensional version involving a derivative of order A € (0, 1]. Since this text is not devoted to
the specialists, our approach is more or less elementary.

In 1920 G. H. Hardy published in [9] (without proof) the inequality

/aoo (i/ozf(t)dtydxg (pz)p/a“”fp(x)dx’ (1)

where p > 1, a >0 and f > 0 is such that [° fP(z)dz < occ.
Later, in the book of Hardy, Littlewood and Pdlya [10] (first published in 1934) one could
find an inequality, which, written in differential form, is

(/000 u(@)[P t*77 dt)l/p < |a—];—|—1|(/000 |/ () |P £ dt)l/p, (1.2)

where 1 < p < 00, and u is a locally absolutely continuous function on (0, 00) satisfying

lim u(x) =0 or lim u(xz)=0. (1.3)
r—00

rz—04

Note that condition (1.3) means that there exists a measurable function f such that

u(w) = /0 “rdt or u(a) = / " fyat. (1.4)

Thus, inequality (1.1) is a special case of (1.2). The constant Iaprl\ in (1.2) (whose exact value
was found by Landau [17]) is known to be sharp.

In this note we give a survey of results dealing with the following generalization of Hardy’s
inequality (1.1). For the sake of simplicity we formulate it here for p, g < co.

Problem 1.1. Let —co < a < b <00, 1 < p,g < o0, A € (0,1] and uM) denote the \-th
derivative of a function u. Find necessary and sufficient conditions on weights (i.e. measurable
nonnegative functions) wy, we so that the inequality

1/p

([ w@rm@an)" <o [ @puea) (1.5)
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holds for all suitable u (i.e. sufficiently smooth and satisfying certain boundary conditions) with
a constant C' > 0 independent of u.

Remark 1.2. What we mean by the fractional derivative u}), 0 < X < 1, we specify in Section 3.

In the following Section 2 we introduce a necessary notation and discuss the Hardy-type
inequalities of the first order (that is, A = 1) with p < ¢. In Section 3 we investigate the
fractional derivative case 0 < A < 1 for 1 < p = ¢ < oo. In last Section 4 we give some
information concerning other generalizations of the Hardy inequality.
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2. HARDY INEQUALITY WITH THE FIRST ORDER OF DERIVATIVE

Let us start this section with some basic facts and notation.

Lebesgue spaces. Let —0o < a < b < o0, let w be a weight (that is, positive measurable
function) on the interval (a,b) and let 0 < p < co. By L2 (a,b) we denote the weighted Lebesgue
space defined as the set of all measurable functions f on (a,b) with a finite norm

b 1/
(/ |f(x)|pw(m)dx) ? if p < o0,
ess sup | f ()], if p= 0.
z€(a,b)

If w=1 on (a,b) we use the notation LP(a,b) and || f

1fllp.1.cap) (o8 1£1lp,1)-
A measurable function f on (a,b) is called to be locally integrable on the interval (a,b), written
[ € Lioc(a,b), if f belongs to L'(c,d) for arbitrary ¢,d € R such that a < ¢ < d < b.

I1f

p,w,(a,b) = ||f||p,w = {

p.(a,p) (0r [|f]lp) rather than LY (a,b) and

Lemma 2.1 (Holder inequality). Let p € [1,00] and p’ € [1,00] denotes the associated exponent,
that is

p P
If f € LP(a,b) and g € ¥’ (a,b) then fg € L'(a,b) and

b
/ |f(@)g(x)|dz < ||l lgllp- (2.1)
Conversely, a measurable function f belongs to LP(a,b) if and only if

sup{ [7|f(x)g(x)|dz; ||glly <1} < o0

Moreover,
b
1£llp = sup{ [, [f(z)g(z)|dz; gl <1} (2.2)
Proof. A proof of this assertion for p € (1,00) can be found e.g. in [1], for p =1 or p = 00 it is
an easy exercise, and so it is left to the reader. O

Inequality (1.5) for A=1 and 1 < p < g < oo can be characterized by the Muckenhoupt-type
conditions (conditions (i), (ii) of Theorem 2.2, or (2.5) below, cf. [19] for p = q).

Theorem 2.2. Let —c0o <a<b< o0, 1 <p<q<oo. There exists a constant C' > 0 such
that, for all u absolutely continuous on (a,b),

Hu||q,w1,(a,b) <C ”u/Hp,wz,(a,b) (2'3)
if and only if

(i) either wu(a) =0 and su;inwi/qH%(R’b) ngl/p oaR) < 00
(ii) or wu(b) =0 and su[ib Hwi/qu’(a’R) HwQ_I/p (R < OO

We give here an elementary proof of Theorem 2.2 for p,q € (1,00). At first we prove its
integral version for u(a) = 0.
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Lemma 2.3. Let —co<a<b<o0,1<p<q<ooandwy, wy be two weights on (a,b). There
exists a constant C > 0 such that, for any measurable f on (a,b),

b T 1/q b /
(/ / 10 dt’qwl(z) dm> <C (/ | ()P (2) d:z:)l 3 (2.4)
if and only if
— — ’ Yao " —p'/p /v
A= aillliIibA(R) = ailzlng (/R w1 (z) dx) (/a wy P (x) dx) < 00. (2.5)
Moreowver,
A< C<4A

Proof. To avoid trivial cases we may assume that f # 0 on a subset of (a,b) with positive
measure, and A(R) < oo for all R € (a,b). Then

/I |f(¢)|dt >0 for some x € (a,b) (2.6)

and

/I |f(#)|dt < oo for all x € (a,b). (2.7)

The second property follows due to Holder’s inequality (2.1). Indeed, if (2.7) does not hold for
some z € (a,b), then

o0 _/aw|f(t)|dt < (/GIw;p’/p(x)dx)l/p/</ab|f(t)|pw2(x)dt)l/l)

and, by [” w;p//p < 00, we can see that (f; |f(t)[Pws(z) dt)l/p = oo and inequality (2.4) is
trivially satisfied.

Proof of (2.5) = (2.4). Let f be a measurable function on (a, b) satisfying conditions (2.6)
and (2.7). Since the function F(z) = [ |f| is nondecreasing and continuous on (a,b), F(a) = 0,
lim,,  F(b) > 0, there exists an increasing sequence {z;})___ C (a,b), with N € ZU {oo},
such that

Flay) = / F()|dt = 2%, keZk<N. (2.8)

For those k denote

Ty = [Tp—1,Tk).
Observe that [J;, Z, C (a,b), the intervals 7 are disjoint and [ [f(t)|dt = 2F=1 (since 2F71 =
28 — 2871 = F(ay) — F(zg-1) = [, |f(t)|dt). Then, using (2.8), we obtain

r

/: 7(6) e[ () do < /ab F(2)wn (2) dz

N-1 N-1

9 1 wi(x)dxr = q(k+1) wi (2) dz
< X H)/IM s = 3 / a
=41 kzz_oo (/Ik ‘f($)|d$) (/Ik+1 wi (x) dgc)_ (2.9)
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Now we estimate the first term in the product on the right hand side by Holder’s inequality (2.1):

[ r@ias < ([ 1sepunan) ([ o)
< ( : |f(2)|Pw2(z) dx)l/p</:k wz(x)*p’/pdx)l/p/.

Hence, by (2.9), (2.5) and the fact that ¢/p > 1,

b x q
/a £(0) dt’ wi(z) dz

_ NZ ( [ V@) ) ([ 1”2(5””'””)”,(/: ) )

k=—

/p
< 49 A9 |f(2)|Pws(z) dz < 49 A9 < | f(2)|Pws(x) dx)
k=—o00 / i ) k—z—oo/ ’
q/p
§4qu(/ F@)Pws(a)dz)™”
Thus,
b @ q 1/q b »
( / f(t)dt‘ wl(a:)dx> §4A(/ |f(a:)\pw2(:c)dx)1/
Proof of (2.4) = (2.5). Let f be a measurable function such that
b 2
( / | f(x)|1’w2(x)dac)l/ <1. (2.10)

Then we obtain from (2.4)
C> C / |f(x |pw2(x)dx 2 ( f t)dt’ w (x )

( /f dt‘xm wl()d)/q </ /f dt‘ e wl()dx>1/q

x)dm /Rwl(x)da:f/q (2.11)

(where x s denotes the characteristic function of a set M). Observe that

b 1/p L 1/p'

sup (aj)dx’; (/ |f(x)\pw2(x)dx) < 1} = (/ W,y p/p(ﬂc)dac) :
Indeed, it can be easily seen from |fRf ’ = |f ) )(X(a R)( x)ws(z )—1/p)dx’
and the fact that (f |f () [Pwe(z) ) (fb :c)|pdx) /p < 1 for g(z) = f(x)ws(z)'/?

by (2.2) (with p" in place of p and X(q,g)(2)wa(x)~ /P in place of f). Thus, taking supremum
in (2.11) over all f satisfying (2.10) and all R € (a,b), we arrive to

A<LC,
and the proof is completed. (I
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Remark 2.4. Note that in the proof of the implication (2.4) = (2.5) we do not need the
assumption p < q.

From the relationship between (1.3) and (1.4) it is clear that we have proved Theorem 2.2 for
the case u(a) = 0 (under the restriction p, g € (1,00)). It remains to deal with the case u(b) = 0.
A corresponding result (in integral form) reads as follows.

Lemma 2.5. Let —co <a<b<oo,1<p<g<ooandw, we be two weights on (a,b). There
exists a constant C > 0 such that, for any measurable f on (a,b),

</“b /: e dx)l/q =¢ (/ab F@) Py da)
if and only if

R 1/ b , 1/p
B= sup B(R)= sup (/ wl(x)dm) q(/ wy ” /p(a:)daz) " < .
a R

a<R<b a<R<b

Moreover,
B<C<4B.

Proof. This assertion directly follows from Lemma 2.3 using the duality argument (Lemma 2.6
below). O

Lemma 2.6. Let —co < a <b< o0 and p,q € (1,00). Given weights wyi, we on (a,b). There
exists a constant C > 0 such that, for all measurable f >0 on (a,b),

</Gb (/j T dt) i) dx) N =C (/ab f(@)Pws () dx) 1/1’

if and only if, for all measurable g > 0 on (a,b),

(/“b </:g(t) D dx) Ve (/b @) wr(a) /1 az) "

Proof. The proof is simple but a little bit technical. It uses (2.2) and the Fubini theorem. We
are not going to present it here and refer the reader e.g. to [5]. O

Remark 2.7. We restricted here only to the case 1 < p < ¢ < co. Results for p > g were derived
by Maz’ja in 1979 (see [18]). By Remark 2.4 it is clear that a sufficient condition for (2.3) in this
case must be stronger than (2.5). More information about that as well as about other results
for larger ranges of parameters p, ¢ can be found e.g. in the book of Opic and Kufner [20].

3. HARDY INEQUALITY OF FRACTIONAL ORDER

In this section we discuss inequalities of the type

7 1/p o xR 1/p
(O/U(t)| wy(t) dt) <C (0/0 |u(t) — u(s)] w2(|t75|) dtds) , (3.1)

where 1 < p < oo, wy, we, are weights, and C' is a positive constant independent of a locally
integrable function v which satisfies suitable vanishing conditions near zero or near infinity.
We present here a survey of results mainly from [8], where these inequalities are characterized
for weights
wz(t) =" bi(t), 1= 1, 2, (32)
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where 7; € R and b; are slowly varying functions (see Definition 3.5 below).

Notion of fractional derivative. Important tools in modern theory of differential equations
are function spaces, namely, the so called Sobolev spaces, which are spaces of functions whose
derivatives are integrable. More precisely, assume that —oo < a < b < oo and p € [1,00]. Sobolev
space WP (a,b) is a space of all measurable functions u on (a,b) such that u € LP(a,b) and
u’ € LP(a,b) (the derivative v’ is considered in the distributional sense) with a finite norm

lullwrr = llullp + [lu'llp- (3:3)

We also introduce a Sobolev space with zero traces Wy (a,b) as the closure of C§°(a,b) (the
space of infinitely differentiable functions compactly supported in (a, b)) in the norm (3.3).
Note that the space C°(a, b) of infinitely differentiable functions on (a, b) is dense in W (a, b),
that is, WP (a,b) is the closure of C*(a,b) in the norm (3.3).
We define W*P(a,b), the Sobolev space of fractional order A\, A\ € (0,1), as the set of all
functions u € LP(a,b) with a finite norm

u(x) — uly)
|z — yA /e

[ullwsr = lullp, + (34)

p,(a,b)x(a,b)

b b _ p 1/p
([ [ el g
p,(a,b)x(a,b) a Ja ‘JI - y‘p

Sobolev spaces of fractional order considered here are in fact the Besov spaces. These spaces
play an important role not only in the theory of differential equations, but also in the interpo-
lation theory. For more details we refer the reader to the monographs [13], [3], or [1].

Note that, for p < oo,

u(z) — u(y)

| =y

From the history. Fractional Hardy’s inequality was investigated by Jakovlev [12] in 1961. In
this paper we can find the following result.

Theorem 3.1 (Jakovlev). Let p € (1,00) and X\ € (0,%) U (%,1). Then there is a positive
constant C' such that

(o9} o
lu(t) — u(0)|1’ 1/17 |u(t) s)|P 1/p
(/o A It*SIA’”+1 )

holds for all w € C*°(0,00).

Remark 3.2. The additional term «(0) on the left-hand side of the inequality is essential for the
case A > 1/p.

Almost the same result was derived independently by Grisvard [6] in 1963.

Theorem 3.3 (Grisvard). Let p € (1,00) and X € (0, %) U (%, 1). Then there is a positive
constant C' such that

P ) *u(t) ~u)
(/0 tAP / / [t — s|>‘erl dtds )

holds for all u € C§°(0,00).

Remark 3.4. The restriction A € (0, 1) U (3,1) is essential. If X ¢ (0,1), then the right-hand
side is infinite for each u € C§°(0,00), u # 0. If p > 1 and A\ = 1/p, then there is no finite
constant C' such that inequality holds for all functions in question.

For more details about the history we refer the reader to [15, Chapter 5].
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Slowly varying functions. First we introduce some notation. We write A < B (or A 2 B) if
A < ¢B (or cA > B) for some positive constant ¢ independent of appropriate quantities involved
in the expressions A and B. We write A~ Bif A < Band A2 B.

Definition 3.5. Nonnegative measurable function b is called slowly varying on (0, 00), if for
any € > 0 there are functions g., which is nonnegative and nondecreasing, and g_., which is
nonnegative and nonincreasing, such that

t°b(t) = ge(t) and t7°b(t) = g_.(¢t) forallt> 0.

Examples 3.6. Ezamples of slowly varying functions on (0,00) are:

o b =
e logarithmic functions b(t) = []2, €5 (¢), t > 0, where a4, ...,am € R, and, fort >0,

G(t) =1+ [logt|, £;(t) = €1(Li-1(2)) if i > 1;
e a function b(t) = exp(|logt|*), a € (0,1).

Statements of main results. The following Hardy-type inequalities of the type (3.2) hold.
Theorem 3.7. Let 1 <p<oo, A\ € (%, 1), b be a slowly varying function. Then the inequality

H H u(t) — u(s) (3.5)
tAb(t) llp,0,00) ~ |||t — s]M/P b(Jt — s]) 2,(0,00) X (0,00)
holds for all u € L1,.(0,00) satisfying condition
1 t
lim 7/ u(s)ds = 0. (3.6)
t—>0+ t 0

Theorem 3.8. Let1 < p < oo, A € (O, %), b be a slowly varying function. Then inequality (3.5)

holds for all u € L1oc(0,00) satisfying condition
1 t
lim f/ u(s)ds = 0. (3.7
0

t——+oo t

Remark 3.9. The integral fo s)ds (in (3.6) and (3.7)) is defined as lims_o f&
We outline a proof of the first theorem, the second one can be proved by similar arguments.

Sketch of proof of Theorem 3.7. For u satisfying (3.6) put

Then

u(t) = v(t) + /t @ds, t € (0,00).

0 S
Thus, we have

[ e ot W
tAo() llp — 11Erb(¢ tro(t) Jo
Estimating the second term on the right hand side by Lemma 2.3 we obtain
= t)— - d . 3.8
Ht/\b(t) » ~ el ~ 190 (u( =3 ) ) 5) » (38)
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Further, since b is a slowly varying function, we have
u(t) —u(s)

1 ( 1 [
- u(t)—f/ u(s)ds) ’ <
H t/\b(t) t Jo P [t — 8|)\+1/p b(‘t - S|) p,(0,00) % (0,00)
(see [8, Lemma 3.12] for the details). Together with (3.8) the last estimate gives (3.5). O

In the next theorem we claim that inequality (3.5) is optimal.

Theorem 3.10. Let 1 < p < co. Suppose that A\ € (0, %) U (%, 1), A2 € (0,1), by, bo are slowly
varying functions and there is a positive constant C' such that the inequality
u(t) u(t) — u(s)
H 122 by(t) [t — s|MFLP by (1t = 81) 1l (0,00) % (0.00)
holds for all u € Lioc(0,00) satisfying condition (3.6) or condition (3.7). Then A\ = A2 and
1/b1 S 1/bs.

Sketch of proof. It can be proved directly that (see [8, Lemma 3.16])

u(t) — u(s)

(= s by (= ]

(3.9)

p_

R0
~ T

1(t)

p

,(0,00)x(0,00)
Together with (3.9) it implies that
H uld) || < H u'(t)
A2 by () llp ™~ ItA=1py (8) Il
The proof is completed by Theorem 2.2. O

Inequality (3.9) does not hold when A\ = Ay = 1/p and by = bs. For A\; = 1/p we have the
following result.

Theorem 3.11. Let 1 < p < oo and let by, bs be slowly varying functions. Then the inequality

H u(t) u(t) — u(s)
t1/Pby(t) [t — s12/P by ([t = 5[) 1. (0.00) x (0,00)
holds for all w € Lio.(0,00) satisfying condition (3.6) if and only if

(3.10)

p,(0,00) ’

_1 _ _L/
}S%UI;HUU 7 ba (@) Ml (rooo) 1277 b1(2) [l (0,m) < 0.
>

Theorem 3.12. Let 1 < p < oo and let by, by be slowly varying functions. Then inequality (3.10)
holds for all w € Lyjo(0,00) satisfying condition (3.7) if and only if

_1 _ _ 1
sup 1277 ba(2) " lp,0,m) 1277 b1(2) ], (Ry00) < 00
>

Idea of proof of Theorem 3.11 and 3.12. The assertions can be proved similarly as Theorem 3.7
and Theorem 3.10. For more details see [8, proofs of Theorem 1.5 and 1.7] O

4. SOME OTHER KNOWN RESULTS

Hardy inequality of the first order. There are many other characterizations of the Hardy
inequality with the first order of derivative. Let us mention one of them.

In papers of Beesack [2] and Tomaselli [21] the Hardy inequality (2.3), for 1 < p = ¢ < o0, is
connected with a condition that a certain nonlinear ordinary differential equation has a solution
with certain properties. Let us present here a result of [7] (for u(0) = 0) which extends [21] to

the case p < gq.
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Theorem 4.1. Let 1 < p < g < 0o and wy, wa be weights on (0, 00), wy differentiable on (0, 00).
Then the following conditions are equivalent.

(i) There exists a constant C > 0 such that the inequality

(/Ooo ()| () dx)l/q < C(/OOo o (2) [P (2) dx)l/p

holds for every locally absolutely continuous function u on (0,00) satisfying u(0) = 0.
(ii) There exists n > 0 such that the differential equation

d , ,
D (w22 ()) ()l =0
has a solution y(x) whose first derivative y'(x) is locally absolutely continuous and such
that

y(z) >0 and y'(x) >0 forallz € (0,00).

In this paper one can also find explicit formulas for one of the weights w;, ws expressed by
the other one, so that the statement (i) of Theorem 4.1 holds. For the case p = ¢ see also [16].

Hardy inequality of fractional order. For the sake of completeness we present some al-
ternative conditions guaranteeing validity of inequalities of the type (3.1). Unfortunately, the
conditions are only sufficient.

Theorem 4.2 (Burenkov and Evans [4]) Let p € (0,00) and let wy be a weight on (0,00).
Assume that the function wi(t) = [ wa(s)ds satisfies wy(t) < cwy(2t), t € (0,00), with some
€ (1,2). Then

T X >
( O/ ol woar) s ( 0/ 0/ ) P o) i)

for all uw € LP(0, 00).

Theorem 4.3 (Heinig, Kufner and Persson [11]). Let p € (1,00). Assume that either con-

dition (3.6) and sup,~q ([ wi(s) ds)l/p(foz w;p,/p(s) ds)l/pl < oo are satisfied, or condi-

tion (3.7) and sup,~ ( [y wi(s) ds)l/p(fmoo w;pl/p(s) ds)l/pl < oo hold. Let B> 0 and put
o(t) = P wy (1) + P71 Py (t), t> 0.

(7|u(t)ﬁw1(t)dt>l/p < (// [u(®) |t— (t)dtds)l/p.
0

Concluding remark. We would like to refer the reader to the monographs [20], [15], [14] and
the references therein for more information about various generalizations of Hardy’s inequality
as well as about the history of the corresponding research.

Then
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the manuscript and finding typos.
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ABSTRAKT. V tomto pfispévku se zabyvame nerovnosti Hardyho typu

(/ab lu(2)]9 w (2) dx)l/q < c(/ab ™ (@) [P wa () da:)l/p

na intervalu (a,b) C R, kde 1 < p < ¢ < 00, w1 a wa jsou kladné mé&fitelné funkce a konstanta
C > 0 je nezévisla na funkci u, ktera spliiuje vhodné okrajové podminky. Symbolem u(*)

znac¢ime derivaci funkce v fadu .

Nejdfive se zabyvame piipadem A = 1, potom nerovnosti, kde A € (0,1) a p = gq.
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