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Last decades have seen the introduction of new areas of applied mathematics,
mathematical cybernetics, information mathematics and computing science, ope-

rations research, and others, involving programming, problems of automatic con-
trol and model comstruction, which would be unthinkable without computers able
to process very large quantities of data and to perform complex and lengthy
computations at a high speed. Computerization of the human activities above is
one of the main features of modern time.
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" 5o Konedné jsou v matematice Sastd sloZens pojmenovéni typi:

a) the Riemann integral, the Lebesgue /lebeg/ measurs, a Hilbert space,
the Cauchy /koZi/ formula, a Banach algebra, the/a Hasse diagram, atd.

b) vﬁdwwm.ﬂgdwom péd (bez ¥lenmu): Cramer’s rule, Taylor s theorem,
Fuclid’s geometry (také the geometry of Euclid), ajo

¢) s archaizujfci (latinskou) p¥iponou -ean nebo =ian 3 Euclidean geométry,
Riemannian geometry, the Cartesian product /kes »puu»au\. an Abelian
/a’beljsn/ group, Newtonian physics /srovnej také Shakeepearian theatre,
Victorian period/.

PreloZte:

le V obdobi 4m@ooko.«ooEo_& revoluce se matematické vysledky (achievements)
a metody Siroce uplatnuji v rozmanitych oborech teorie i praxe

2, Jednou z charakteristickych vlastnosti soulasné matematiky je vanik
novych odvdtvi, ve kterych se prolinaji metody riznych mstematickych
discipline

3, Ne p¥irodovédecké fakulté jsou wm‘«og matematiky, QHCQ. chemie,
biologie, biochemie, geologie a zemépisu.

4o Matematika m&la 4m&w uzké vztahy k logice a- filosofii.

5. Matematickd Hu.bmqu.m»»wp studuje jazykové struktury s mo#mu.,«H! (using)
matematickych a logickych modeld.

6o Vyznam tohoto oboru vzrostl v poslednich letech pFi tvordbd (in no«ououEv
um8lych jazykd pro politale a v oblasti automatického pFekladu z u-nucg
jazyka do druhého.

cosemeao

2o THE ABSTRACT LANGUAGE OF MATHEMATICS:

Mathematics is an important” tool for science. U.S while science is close-
1y tied to the physical world, mathematics is wmmoug&«. abstract. The first
phase of the abstraction of mathematics from physical reality is the use of
undefined words in nowwu»,«uog. @ogoyin the following ones:

Point: the common part of two intersecting lines.
Line: the figure traced by a point lE.nw moves along the shortest path -
between .Sea points.

Thus we have defimed point in terms of line and line in terms of point.
Clearly, such definitions are going in circle. Adding another word, between,
we may define:

Line segment: that portion of a line contained do»ioou two ﬁ.«oﬂ points
on & line.

The words other than those underlined are without nwoou.p“_. meanings and thus
may be used freely.

Once we have built up our vocabulary from undéfined words and oﬁuou. words
defined in terms of them, we og,a.wwa. statemants about these new terms. They
will be declarative sentences (assertions) which are so precisely stated
that they are either true or false. Statements accepted as true are called
axioms, Certainly the geometry of Euclid was a grand abstraction from
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physical space. But the type of abstraction found in modern mathematics is
of an even higher order, i.e., the objects, relations, and operations with
which it deals are already themselves abstractions..

When we have shown that the truth of a given statement follows logically
from the assumed truth of our axioms, we call this statement a theorem and say
that "we have proved it." The main interest of a
theorems and to construct proofs for them , and % two mental processes vital
40 all mathematical progress are abstraction and proof.

The rules of mathematical reasoning may be viewed as the grammar of mathe-

thematician is to invent new

matics. Its vocabulary, in addition to technical terms discussed above, typl-
cally includes symbols such ass A
numerals for numbers;
letters for unkmown numbers;
I for the ratio of the circumference to the .&.psoaou. of a circle;

sin (for sime), cos (for cosine) and tan (for tangent) for the ratios
between sides in a right triangle; :

)\lnou. a square root; oo for infinity;
._o. ) .M and —> for uou.oa.".om other eoncepts in higher mathematics.
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3. V odborné angli¥tin® jsou velmi 3asté E zatimeco v Zedti-
né dévéme prednost ¥innému rodu nebo pouZijeme zvratného slovesa.

Such statements are called axioms 1lze pFelofit trojim zpisobem:
Pakovd tvrzeni jsou nazyvéna / se nazyvaji / nazjvéme axidmy.

7 hlediska jazykové praxe nds zde zajimd tieti zpisob, protoZe chybny doslov-
ny pFeklad "Such statements we call axioms" je poruSenim pravidla o slovosle-
du v anglické v&t& (SVOMPT). :

Pamatujme si: Zadneme-1i takovou v&tu nasim 4.pddenm, pokradujeme v anglidtiné
sutomaticky trpnou vazbou. Vzor: Hamletg napsal Shakespeare = Hamlet was
written by Shakespeare (jinak bychom samozfejmé vztah obratili). Tedy:

Axidémy nedokazujemeo Axioms are not proved. (Oviem takés We do not prove &.)
V&ty dokazujeme pomoci dikazl. Theorems are proved by proofs.
Dikaz ponechévéme Etend¥i. The proof is left to the reader.

Prelofte do angli¥tiny (s poyZitim trpného rodu)s

1. V axiomatickém systému pojem "mmoZina" e vztah "byt prvkem" (element)
nedefinujeme (tak jako medefinujeme v geometrii pojmy "bod® a "p¥imka®).
Pro tyto uauowuho{mﬁm pojmy vyslovime Fadu nedokazovanych tvrzeni zvanych
axiomy. Z t&chto axiomd se pak buduje celd teorie moZin deduktivné.

2, Prvnf pokus o vybudovéni axiomatické teorie pFfedstavuje Euklidova préce.
nzéklady” (Elements), kterd obsahuje 5 zndmych axidémd a 5 postuldtd eukli-
doveké geometrie. Rozvoj axiomatickych metod se viak datuje aZ do 19.stoleti,
kdy Lobafevskij a Bolyai poloZili zéklady geometrie neeuklidovaké.

3, Matematickd indukce je postup, ktery se pouzivéd k dikazim (to mﬂo<wv urdi-
tych typt matematickfeh vét & virazl. Zaklddd se na IV, Peanové axiomu pii-
rozenych &isele

3. THE NUMBER SYSTEM AND REAL NUMBERS

Numbers are basic ideas in mathematics and it is essential to know all
the important properties of our number system. We must start with the patural
numbers 1,2,3, ceo used in counting things and objects. The count is indicated
by cardinal numbers, while the position in an ordered 1list is indicated by
ordinal numbers. To add, subiract, multiply and divide pairs of natural numbers
were the very first lessons of everybody ‘s elementary axvithmetice. A major step
in the development of mathematics was the invention of ..Q.wo.ﬁ.oﬂ-, to give mean-
ing to divisions like 7£2 or 215 (different from say 6<3 = 2), later on
zero and negative numbers were added to nrus. together with the positive u.u.«,ol

gers and fractions, the system of rational numbers. This made it possible to.

subtract any rational number from one another, €.ge, 3 = 5. Numbers that cannot
be expressed as ou.&.g g.«»owm. such as <M and7, are called irrational
numbers. They are written as infinite decimal expansions: 1.4142 .o and
301415 eoe s

(Note that the decimal expansions of the rational numbers are also infinite,
for ONI.BN&.O.,H\# = 0025000 oo, H\w ‘m 0633333 oceoy H\.w = 0:142857142857 oo
These, however, repeat after a certain point, whereas the irrationals do not
have this property.) . -




