ZAPORNE CISLA A OPACNE CIiSLA

Zacneme nasledujicim citdtom z Wikipédie:

“Some elementary teachers use raised plus and minus signs before
numbers to show they are positive or negative numbers. For example
subtracting —5 from 3 might be read as positive three take away neg-
ative 5 and be shown as 3 — 5 becomes 3+5 = 8, or even as 73— ~5
becomes T3 + 5 which is 78.”

http://en.wikipedia.org/wiki/Plus_and_minus_signs

S takymto sposobom zapisu zapornych c¢isel sa modzeme stretnif v niektorych
zahraniénych ucebniciach. Na ilustraciu uvedieme tri ukazky.

Ucebnica z roku 2004:
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Impact Mathematics: Algebra and More, Course 1, Student Edition,
Glencoe/McGraw-Hill, 2004. ISBN 0-07-860909-7
http://www2.lhric.org/poCantico/math/Course_1/chap02-e.pdf

Ucebnica z roku 1985:
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Robert E. Eicholz & all, Addison-Wesley Mathematics, 1985. ISBN 0-201-24800-X

Ucebnica z roku 1900:
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Luis Octavio de Toledo (1900), Elementos de aritmética universal. Calculatoria.
Madrid: Imprenta Fortanet.
http://repositorio.ual.es/jspui/bitstream/10835/743/1/Art_17_298_eng.pdf




V skuto¢nosti symbol minus mé tri v§znamy. Napr. v knihe [5] sa piSe:

The minus sign can mean three different things, depending on the
context.

e It can mean negative. In front of a positive number, and only
there, it means negative. Example: ~2 can mean negative 2.

e It can mean opposite. The opposite of a number is what you
add to it to get zero. Example: ~2 can mean the opposite of 2,
which is negative 2, since 2 + 2 = 0. Likewise, ~= means the
opposite of z, and z + ~x = 0.

e It can mean subtract. Between two expressions, it means sub-
tract the second expression from the first one. For example, x —3
means subtract 3 from zx.

V ucebnici [2] na strane 178 sa piSe:

Each integer has an opposite.
6 is the opposite of ~6.

~4 is the opposite of T4.

The opposite of 0 is 0.

A na strane 182 sa pise:

Positive integers are the same as whole numbers greater than zero. Positive
rational numbers are the same as fractional numbers greater than zero. We can
omit the raised plus sign (+) before positive integers and positive rational numbers.
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Dvojice navzajom opacnych ¢isel moézeme vyznacit na ¢iselnej osi:
Opposites

-7 6 5 4 -3 2 1 0 1 2 3 4 5 6 7

http://web.cerritos.edu/dford/SitePages/Math40_S14/Math40S14Lecture3-Integers.pdf




“Working with Signed Numbers” je nazov Stvrtej kapitoly v uéebnici:

Impact Mathematics: Algebra and More, Course 2, Student Edition,

Glencoe/McGraw-Hill, 2004. ISBN 0-07-860920-8
http://www2.lhric.org/poCantico/math/Course_1/chap04-e.pdf

Zaporné Cisla a opac¢né Cisla st tam vysvetlené formou tohto fiktivneho dialégu:
Zoe and Darnell have different ways of thinking about negative numbers.

Zoe: When I see a negative number, I think about where it is on the number line.

Negative numbers are to the left of 0.
For ~4, the negative sign tells me to move to the left of 0, and the 4 tells me
to move 4 units.
So 74 is 4 units to the left of 0

Darnell: I think of negative numbers as opposites of positive numbers. When I see ~2,
I think, “the opposite of 2.”
Thinking about opposites helps me understand expressions with more than
one negative sign. For example, I think of ~(73) as the opposite of ~3.
And since the opposite of ~3 is 3, I know that =(~3) is equal to 3.

Nasobenie ako opakované s¢itanie:

CH-1="

CD-2=(" 1)+(_1)=_2
CD3=CH+CH+(CY="3
(DA4=CH+CH+CH+(H="4

Na zéklade toho moZzeme vyslovit hypotézu, Ze pre kazdé prirodzené ¢islo n plati
(C1)-n="n.
Mobzeme to overit matematickou indukciou. Néavod:

(1) (k+1)=(1) k+(1)-1=(k)+("1)="(k+1).

Material [1], ktory je dostupny na adrese:
http://homepages.math.uic.edu/~ jbaldwin/pub/assoc.ps
uvddza vztah medzi bindrnym minus a undrnym minus v tvare

a—b=a+"b

a tiez ukazuje, ze plati
“a=("1)-a.

Naozaj, z distributivneho zakona mame

a+("1l)-a=1l-a+(1)ra=1+"1)-a=0-a=0.




Pozrime sa na odliSné oznacovanie opacnych ¢isel vo franctuzskej literature.

Opposé d’un nombre relatif
L’opposé d’un nombre relatif est le nombre relatif de signe contraire et de méme
distance & 0. L’opposé d’un nombre x se note: opp(x).

L’opposé d’un nombre relatif est le nombre relatif obtenu en changeant son signe.
L’opposé de z se note: opp(x).

Exemple: opp(+5) = —5, opp(—7) = +7.

Soustraire un nombre revient a ajouter son opposé:

a—b=a+ opp(b).

http://michaudbonnet.ovh.org/archives/livre5.pdf

Pre dalsie stadium odportcame tiez nasledujici material:

James Tanton: WHY IS NEGATIVE TIMES NEGATIVE POSITIVE?

http://www.jamestanton.com/wp-content/uploads/2012/03/Curriculum-Newsletter_October-2012.pdf
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