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ANOTACE

Cilem mé prace bylo vytvofeni textu, ktery by mohl byt vyuzit ve vyuce matematiky
v anglictin€é. Texty maji slouzit ke vzdélavani studentl pedagogické fakulty, k dalSimu
vzdélavani ucitelt i pro ucitele zakladnich Skol, ktefi maji ve tfid€ integrované anglicky
mluvici zaky. Diplomova prace by méla studentim pomoci pii pfipraveé na zahrani¢ni staz.
Prace je pséna dvojjazycné a je nutna alespon ¢aste€na znalost anglického jazyka.
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UvVOD

V dnes$ni dobé se klade pomérné velky diraz na znalost svétovych jazyka. Studenti
vysokych §kol maji moznost studovat v zahrani¢i a stejné tak maji moznost zahranicni
studenti studovat v nasi republice.

Tuto praci jsem se rozhodla napsat na zéklad¢ vlastni zkuSenosti na univerzité¢ v
Szegedu, kde jsem se jeden mésic ucastnila hodin matematiky. Pochopila jsem, Ze pfi
studiu ¢i vyuce matematiky v anglictiné je velmi dulezité znat a spravné pouzivat anglické
matematické terminy, ndzvoslovi, slovicka, fraze a také je umét pouzivat ve vétach. A
ptesné k tomu je tato prace urcena.

Vzhledem k tomu, Ze jsem se rozhodla psat praci dvojjazycné a to tak, ze na levé strané
je anglicky text a na pravé strané je jeho Cesky preklad, je tato diplomova prace napsana
v netradi¢nim oboustranném formatu.

Prace je ¢lenéna na vykladové kapitoly, zavérecné priklady s vysledky, anglicko - esky
a ¢esko - anglicky slovnik a dodatek ve formé ptehledu ¢teni matematickych vyrazi.

Obsahem prace je uCivo matematiky na zdkladni Skole (kromé geometrie). Kapitoly
jsou fazeny dle obtiznosti a ndvaznosti. A to jak z hlediska matematiky tak z hlediska
angli¢tiny. Jsou to kapitoly: Cisla, Ctyfi zakladni operace, Pogitani pod sebe, Testy
délitelnosti, NSD, NSN, Zlomky, Pomér, Desetinnd ¢isla, Metricky systém, Procenta,
Mocniny a odmocniny, Algebraické vyrazy, Racionalni vyrazy, Algebraické rovnice,
Slovni tulohy, Kvadratické rovnice a pro uceleni tématu rovnic i Soustavy linedrnich
rovnic.

Kazda kapitola obsahuje vykladovy text obsahujici vysvétleni daného tématu,
nazvoslovi, definice, vzorce, popt. obrazky a je doplnén fesenymi ptiklady, které jsou
vysvétlené. Slovicka obsahuji vétSinou pouze vybrané matematické terminy, nebo méné
znamé anglické terminy ztextu. Vzhledem k tomu, Ze je predpokladana urcitd znalost
anglického jazyka nejsou ve slovickdch v zavéru kapitoly uvedena vSechna slovicka
z textu. ZaveéreCny text souvisi s obsahem kapitoly a je uréeny k doplnéni dané¢ho tématu.
Tento text neni pteloZen a nejsou k nému pielozena ani slovicka.

S touto praci by se mélo zachazet jako s ucebnici ciziho jazyka. Student by se m¢l
snazit sam Cist anglicky text a ¢esky pteklad by mu mél byt pouze oporou, kdyz si neni
znalé studenty je urcen zavérecny clanek. Student se dozvi néco dal§iho z dané tématiky,
nebo si tak osvoji nékteré dalsi terminy a jejich uziti.

Praci Ize vyuzit jako uCebni text na seminafich vysoké Skoly, pro pfipravu ucitele na
takovy seminaf, nebo také jako pomiicka pro ucitele zakladnich Skol, ktefi maji ve své tfidé
integrované¢ho anglicky mluviciho zaka. Tento text mlze byt pouzit i k samostudiu jako
ucebni pomiicka pro studenty, ktefi se chystaji na zahranicni staz.

Béhem své souvislé praxe jsem se setkala s anglicky mluvicim zdkem integrovanym do
¢esky mluvici tfidy a tak i s tim, jak je pro ucitele s béznou znalosti anglictiny narocné
ziskat pro tyto déti a pro svou pfipravu materialy. Vyuzila jsem tedy tuto préci i ve vyuce
matematiky na zdkladni Skole a 1 nadale s ucitelem tohoto zaka spolupracuyji.



NUMBERS

The words for 0,1, 2, 3,4, 5, 6, 7, 8,9 and 10 are: zero, one, two, three, four, five, six,
seven, eight, nine and ten.

The words for 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20 are: eleven, twelve, thirteen,
fourteen, fifteen, sixteen, seventeen, eighteen, nineteen and twenty.

The words for 20, 30, 40, 50, 60, 70, 80 and 90 are: twenty, thirty, forty, fifty, sixty,
seventy, eighty and ninety.

If the ones place has more than zero, the word is formed by using the ten's place word,
a hyphen, and then the ones place word.
For example:
38 is thirty-eight
84 is eighty-four
25 is twenty-five

Even and Odd Numbers

Even numbers can be divided evenly into groups of two. The number four can be
divided into two groups of two.

Odd numbers can not be divided evenly into groups of two. The number five can be
divided into two groups of two and one group of one.

Even numbers always end with a digit of 0, 2,4, 6 or 8. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22,24, 26, 28, 30 are even numbers.

Odd numbers always end with a digit of 1, 3, 5,7,0r9.1,3,5,7,9, 11, 13, 15, 17, 19,
21,23, 25,27, 29, 31 are odd numbers.

Ordinal Numbers

When objects are placed in order, we use ordinal numbers to tell their position. If ten
students ran a race, we would say that the student that ran the fastest was in first place, the
next student was in second place, and so on.

The first ten ordinal numbers are:

First Sixth
Second Seventh
Third Eighth
Fourth Ninth
Fifth Tenth

The next ten ordinal numbers are:
Eleventh Sixteenth
Twelfth Seventeenth
Thirteenth Eighteenth
Fourteenth Nineteenth
Fifteenth Twentieth



CiSLA

Slova pro 0, 1, 2, 3, 4,5, 6,7, 8,9 a 10 jsou: nula, jedna, dva, tfi, tyfi, pet, Sest, sedm,
osm, devét a deset.

Slova pro 11, 12, 13, 14, 15, 16, 17, 18, 19 a 20 jsou: jedenact, dvandct, tfinact, Ctrnact,
patnéct, Sestnact, sedmnact, osmndct, devatenact a dvacet.

Slova pro 20, 30, 40, 50, 60, 70, 80 a 90 jsou dvacet, tficet, Ctyficet, padesat, Sedesat,
sedmdesat, osmdesat a devadesat.

Jestlize je na misté jednotek vice nez nula, slovo je tvofeno pouzitim slova na misté
desitek pomlcky a pak slova na misté jednotek.

Napriklad:
38 je tficet osm
84 je osmdesat Ctyfti
25 je dvacet pét

Suda a licha Cisla
Suda ¢&isla mohou byt rovnomémé rozdélena do skupin po dvou. Cislo étyfi mize byt

rozdéleno na dvé skupiny po dvou.

Licha &isla nemohou byt rovnomémé rozdélena do skupin po dvou. Cislo pét mize byt
rozdéleno na dvé skupiny po dvou a jedné skupiné po jednom.

Suda ¢isla vzdy kon¢i ¢islici 0, 2, 4, 6 nebo 8. Cisla 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24,26, 28, 30 jsou suda.

Licha ¢isla vzdy konci ¢islici 1, 3, 5, 7 nebo 9. Cisla1,3,5,7,9,11, 13, 15,17, 19, 21,
23, 25,27, 29, 31 jsou licha.

Radové ¢islovky

Kdyz jsou objekty umistény v tfadé, pouzivame pro urCeni jejich pozice fadové
¢islovky. Jestlize deset studentl béZelo zavod, fekneme, Ze student, ktery bézel nejrychleji,
byl na prvnim misté, dalsi student byl na druhém mist¢ a tak déle.

Prvnich deset fadovych c¢islovek je:

prvni Sesty
druhy sedmy
treti osmy
ctvrty devaty
paty desaty

DalSich deset fadovych cislovek je:

jedenécty Sestnacty
dvanacty sedmnacty
tiinacty osmnacty
Ctrnacty devatenacty
patnacty dvacaty



Place Value

The position, or place, of a digit in a number written in standard form determines the
actual value the digit represents. This table shows the place value for various positions:

Place (bold) Name of position
1 000 ones (units) position
1 000 tens
1 000 hundreds
1 000 thousands
1 000 000 ten thousands
1 000 000 hundred thousands
1 000 000 millions
1 000 000 000 ten millions
1 000 000 000 hundred millions
1 000 000 000 billions

Example:

The number 721040 has a 7 in the hundred thousands place, a 2 in the ten thousands
place, a one in the thousands place, a 4 in the tens place, and a 0 in both the hundreds
and ones place.

Expanded Form

The expanded form of a number is the sum of its various place values.
Example:
9836 =9000 + 800 + 30 + 6

Mathematical Numbers

Natural Numbers

Natural numbers are the numbers beginning with 1, with each successive number
greater than its predecessor by 1. If the set of natural numbers is denoted by N, then

N=1{1,2,3,....}.

The set which combines the set of natural numbers and the number 0 is denoted by N,
and

No=1{0,1,2,3,....}.

Integers

Integers are the numbers that are in either

1 the set of natural numbers with zero, or
2 the set of numbers that contain the negatives of the natural numbers. If the set
of integers is denoted by /, then

I={...,-3,-2,-1,0,1,2,3, ...... }.

Positive integers are the numbers in / greater than 0. Negative numbers are the numbers
in / less than 0.
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Ciselné rady

Pozice nebo misto Cislice v Cisle napsaném ve standardni formé urcuje skute¢nou
hodnotu ¢islice, kterou reprezentuje. Tato tabulka ukazuje Ciselné fady pro rtizné pozice:

misto (tu¢né) jméno pozice
1 000 jednotky
1 000 desitky
1 000 stovky
1 000 tisice
1 000 000 deseti tisice
1 000 000 sta tisice
1 000 000 miliony
1 000 000 000 deseti miliony
1 000 000 000 sta miliony
1 000 000 000 miliardy

Priklad:

Cislo 721040 ma 7 na misté sta tisict, 2 na mistd deseti tisicd, jedni¢ku na misté
tisicli, 4 na misté desitek a 0 na misté stovek a jednotek.

Rozsireny tvar Cisla
Roz8ifeny tvar Cisla je soucet jeho riznych ¢iselnych tada.
Priklad:
9836 = 9000 + 800 + 30 + 6

Matematicka Cisla

Piirozend Cisla
Ptirozena ¢isla jsou ¢isla zacinajici 1 takova, ze kazdé nasledujici ¢islo je o 1 vétsi nez
jeho predchiidce. Jestlize mnozinu ¢isel oznac¢ime N, potom
N={1,2,3,...}.
Mnozina, ktera slu¢uje mnoZzinu pfirozenych cisel a ¢islo nula, je oznacena Nya
No=1{0,1,2,3, ....}.
Cela Cisla
Cela ¢isla jsou ¢isla, ktera patii bud’
1 do mnoZiny pfirozenych ¢isel véetné nuly, nebo

2 do mnoZiny ¢isel, které obsahuji zapory piirozenych c¢isel. Pokud mnoZinu ¢isel
oznacime /, potom

I=4...,-3,-2,-1,0,1,2,3, ... }.

Kladna cela ¢isla jsou €isla v 7 vétsi nez 0. Zaporna Cisla jsou €isla v / mensi nez 0.
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The number zero is neither positive nor negative, i.e., it is both nonpositive and
nonnegative.

Given the above definitions, the following statements about integers can be made:

1 Nis the set of positive integers.

2 The set of numbers that contain the negatives of the numbers in N is the set of
negative integers.

3 Tis the union of N, the set of negative integers and zero.

Rational and Irrational Numbers

Rational numbers are the numbers that can be represented as the quotient of two
integers p and ¢, where ¢ is not equal to zero. If the set of rational numbers is denoted by
0, then

0= {allx, where X = 5 , p and g are integers, ¢ is not zero}.

Rational numbers can be represented as:

4 12
1 integers: — =2, — =3
2 4

. 3 13
2 fractions: —, —
4" 3

3 6
3 terminating decimals: 2 = 0.75, 3 =12

4

13
4 repeating decimals: 3 = 4.333..., T = 0.363636...

Conversely, irrational numbers are the numbers that cannot be represented as the
quotient of two integers, i.e., irrational numbers cannot be rational numbers and vice-versa.
If the set of irrational numbers is denoted by H, then

H = { all x, where there exists no integers p and ¢ such that X = 5 , q 1s not zero }.

Typical examples of irrational numbers are the numbers 7 and e, as well as the principal
roots of rational numbers. They can be expressed as non-repeating decimals, i.e., the
numbers after the decimal point do not repeat their pattern.

Real Numbers

Real numbers are the numbers that are either rational or irrational, i.e., the set of real
numbers is the union of the sets O and H. If the set of real numbers is denoted by R , then

R=0Q0OH.

Since Q and H are mutually exclusive sets, any member of R is also a member of only
one of the sets O and H. Therefore, a real number is either rational or irrational (but not
both). If a real number is rational, it can be expressed as an integer, as the quotient of two
integers, and it can be represented by a terminating or repeating decimal; otherwise, it is
irrational and cannot be represented in the above formats.
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Cislo nula neni kladné ani zaporné, tj. je jak nekladné tak nezaporné.

Jsou -1i dany definice nahote, potom mohou byt vytvotfena nasledujici tvrzeni:

1 N je mnozina kladnych celych cisel.

2 MnozZina ¢isel, ktera obsahuje zaporna Cisla v N, je mnozina zapornych celych
Cisel.

3 Ijesjednoceni N, mnoziny zépornych celych ¢isel a nuly.

Racionalni a iracionalni cCisla

Raciondlni ¢isla jsou ¢isla, kterd mohou byt zapsana jako podil dvou celych Cisel p a g,
kde g neni rovno nule. Je -li mnozina raciondlnich ¢isel oznacena Q, pak

Q= { vSechna x, kde X = § , P a q jsou cela Cisla, g neni nula}.

Racionalni ¢isla mohou byt zapsana jako:
12 _
4

1 celadisla: — = 2, 3
2

13
zlomky: 13

\S)

3 6
3 ukondéena desetinna ¢isla: Z = 0,75, g =12

o ., 13 4
4 periodicka desetinna Cisla: 3 = 4,333..., T = 0,363636...
A naopak iraciondlni Cisla jsou cisla, kterd nemohou byt zapsana jako podil dvou
celych Cisel, tj. iracionalni ¢isla nemohou byt racionalni ¢isla a naopak. Jestlize je mnozina
iracionalni ¢isel oznacena H, pak

. it y _Pp ,
H = { vSechna x, kde neexistuji zddna cela Cisla p a g tak, ze X = g , g neni nula }.

Typické priklady iraciondlnich ¢isel jsou Cisla 7 a e, stejn¢ tak jako kladné odmocniny z
racionalnich ¢isel. Mohou byt vyjadieny jako neperiodické desetinné Cislo, tj. Cisla za
desetinnou ¢arkou se neopakuji ur¢itym zptisobem.

r r a4
Redadlna Cisla
Redélna ¢isla jsou Cisla, kterd jsou bud’ racionalni nebo iraciondlni, tj. mnozina realnych
¢isel je sjednoceni mnozin Q a H. Jestlize je mnozina redlnych ¢isel oznacena R, pak

R=0Q0OH.

Protoze Q a H jsou vzijemné se vylucujici mnozZiny, je jakykoli prvek R také prvkem
pravé jedné z mnozin Q a H. Proto je realné ¢islo bud’ racionalni nebo iracionalni (ale ne
oboji). Jestlize je redlné Cislo raciondlni, miiZze byt vyjadieno jako celé ¢islo, jako podil
dvou celych cisel a mize byt zapsano ukonéenym nebo periodickym desetinnym cislem;
jinak je iracionalni a nemulze byt zapsano ve vyse uvedenych tvarech.
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Complex Numbers

Complex numbers are the numbers with the format a + bi, where a and b are real
numbers and i* = -1. If we denote the set of complex numbers by C, then

C = { a + bi, where a and b are real numbers, i* = -1}.

If in the number x =a + b1, b is set to zero, then x = a, where a is a real number. Thus,
all real numbers are complex numbers, i.e., the set of complex numbers includes the set of
real numbers.
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Komplexni Cisla

Komplexni ¢isla jsou &isla ve tvaru a + bi, kde a a b jsou redlna ¢isla a i = -1. Jestlize
oznacime mnozinu komplexnich ¢isel C, pak

C= {a+bi, kde a a b jsou realna ¢&isla, i* = -1}.

Pokud v ¢isle x = a + bi polozime b rovno nule, pak x = a, kde a je realné ¢islo. Tedy
vSechna redlna cisla jsou komplexni c¢isla, tj. mnozina komplexnich ¢isel obsahuje
mnozinu realnych cCisel.

15



Vocabulary:

conversely obracené, naopak
definition definice, definovani
digit Cislice, cifra

even sudy

evenly rovnomérné
expanded form  rozSifeny tvar
greater than  vétsinez

group skupina

hyphen pomlcka

less than  mensSi nez

member  prvek

mutually  vzdjemné, spolecné
negative  zaporny

number Cislo, pocet

object predmét, ucel

odd lichy

ones jednotky

ordinal number fadova ¢islovka

pattern  vzorec
place misto
positive  kladny
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predchiidce
kladna odmocnina

predecessor

principal roots

quotient  podil

repeating decimal
desetinné ¢islo

set mnozina

similar  podobny

statement  tvrzeni

successive nasledny, po sobé jdouci

terminating decimal ukoncené
desetinné ¢islo

periodické

to be equal byt rovno, rovnat se
to combine spojit, slucovat
to count  pocitat, spocitat

seCist, spocitat
ukazovat, oznacit
to divide rozd¢lit, délit
union sjednoceni

value hodnota

various rlizny
vice-versa naopak

to count up
to denote



About the Number Zero

What is zero? Is it a number? How can the number of nothing be a number? Is zero
nothing, or is it something?

Well, before this starts to sound like a Zen koan, let’s look at how we use the numeral
“0.” Arab and Indian scholars were the first to use zero to develop the place-value number
system that we use today. When we write a number, we use only the ten numerals 0, 1, 2,
3,4,5, 6,7, 8, and 9. These numerals can stand for ones, tens, hundreds, or whatever
depending on their position in the number. In order for this to work, we have to have a way
to mark an empty place in a number, or the place values won’t come out right. This is what
the numeral “0” does. Think of it as an empty container, signifying that that place is empty.
For example, the number 302 has 3 hundreds, no tens, and 2 ones.

So is zero a number? Well, that is a matter of definition, but in mathematics we tend to
call it a duck if it acts like a duck, or at least if it’s behavior is mostly duck-like. The
number zero obeys most of the same rules of arithmetic that ordinary numbers do, so we
call it a number. It is a rather special number, though, because it doesn’t quite obey all the
same laws as other numbers—you can’t divide by zero, for example.

Note for math purists: In the strict axiomatic field development of the real numbers,
both 0 and 1 are singled out for special treatment. Zero is the additive identity, because
adding zero to a number does not change the number. Similarly, 1 is the multiplicative
identity because multiplying a number by 1 does not change it.

About Negative Numbers

How can you have less than zero? Well, do you have a checking account? Having less
than zero means that you have to add some to it just to get it up to zero. And if you take
more out of it, it will be even further less than zero, meaning that you will have to add even
more just to get it up to zero.

The strict mathematical definition goes something like this:

For every real number #n, there exists its opposite, denoted -z, such that the sum of »
and -n is zero, or

n+(-n)=0

Note that the negative sign in front of a number is part of the symbol for that number:

The symbol “-3” is one object—it stands for “negative three,” the name of the number that
is three units less than zero.

The number zero is its own opposite, and zero is considered to be neither negative nor
positive.

17



THE FOUR BASIC OPERATIONS

All the basic operations of arithmetic can be defined in terms of addition.

Addition

terms of the sum sum

/N

2+4 \6

plus SIgn equals sign

When you add two numbers together you find how many you have in all.

When zero (which is really nothing) is added to a second number the answer is the
second number. (e.g. 0+6=6)

Addition on the Number Line

A positive number represents a distance to the right on the number line, starting from
zero (zero is also called the origin since it is the starting point). When we add another
positive number, we visualize it as taking another step to the right by that amount.

For example:

We all know that 2 +3 =5. On the number line we would imagine that we start at
zero, take two steps to the right, and then take three more steps to the right, which
causes us to land on positive 5.

Illllm

| |
-5-4-3-2-10 1 2 3% 4 5

Addition of Negative Numbers

What does it mean to add negative numbers? We view a negative number as a
displacement to the left on the number line, so we follow the same procedure as before but
when we add a negative number we take that many steps to the left instead of the right.

Examples:
2+(-3)=-1

First we move two steps to the right, and then three steps to the left:




CTYRI ZAKLADNI OPERACE

Vsechny zakladni aritmetické operace mohou byt definovany pomoci s¢itani.
Scitani

Cleny souctu souéet

[\

2+4 \6

znamenko plus  znaménko rovna se

Kdyz sc¢itate dvé ¢isla, hledate kolik mate celkem.

Kdyz je nula (to ve skutec¢nosti neni nic) pfictena k druhému ¢islu, vysledek je to druhé
¢islo. (napt. 0 + 6 = 6)

Scitani na Ciselné ose
Kladné cislo reprezentuje vzdalenost na Ciselné ose vpravo od nuly (nula je také
nazyvéna pocatek, protoZe to je misto startu). Kdyz pfic¢itdime dal$i kladné Cislo,
predstavime si to jako dalsi krok doprava o dané¢ mnozZstvi.
Napriklad
Vsichni vime, ze 2 + 3 = 5. Na c¢iselné ose bychom si to predstavili tak, Ze zacneme

od nuly, posuneme se dva kroky doprava, a pak se posuneme o tii dalsi kroky
doprava, to zptisobi, Ze se dostaneme na kladné 5.

S¢itani zapornych Cisel

Co to znamena s¢itat zaporna ¢isla? Na zaporné ¢islo pohlizime jako na posunuti vlevo
na Ciselné ose, tak se drzime stejné procedury jako predtim, ale kdyz piicitdame zaporné
¢islo, vezmeme tolik krokil vlevo namisto vpravo.

Priklady:
2+(-3)=-1

Nejdtive se pohybujeme dvéma kroky doprava a pak tfi kroky doleva:

[ [ |
“5-4-3-2-10 1 2 3 4 5



(-2)+3=1

We move two steps to the left, and then three steps to the right:

.
LA
1
Ia
|
L2
|
2
I
—
=
—
ra 4
w4
I 1
L T

(-2)+(=3)=-5

Two steps to the left, and then three more steps to the left:

| | | |
S-4-3-2-10 1 2 3 4 5

From these examples, we can make the following
observations:
1. If we add two positive numbers together, the result will be positive.
2. If we add two negative numbers together, the result will be negative.
3. If we add a positive and a negative number together, the result could be positive or
negative, depending on which number represents the biggest step.

Subtraction

minuend  subtrahend remainder
N
9-6 =3
/

minus sign

There are two ways to define subtraction:

l. a—b=c ifandonlyif a=b+c

2. For every real number b there exists its opposite -b.
a—b=a+(-b)

In algebra it usually best to always think of subtraction as adding the opposite.

Subtraction on the Number Line

Addition of a positive number moves to the right, and adding a negative moves to the
left.

Subtraction of a positive number moves to the left, and subtracting a negative moves to
the right.

Notice that subtracting a negative is the same thing as adding a positive.
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(-2)+3=1

Pohybujeme se dva kroky doleva a pak tfi kroky doprava:

(-2)+(=3)=-5

Dva kroky doleva a pak tfi dalsi kroky doleva:

:

|
LA
|
T
|
L
|
[ ]
|
—_
Lor I
—_
[ ]
[P
Ju
LI

Z téchto prikladti mtizeme objasnit nasledujici:
1. Jestlize s¢itdme dv¢ kladna ¢isla, vysledek bude kladny.
2. Jestlize s¢itame dvé zaporna Cisla, vysledek bude zaporny.
3. Jestlize s¢itdme kladné a zaporné Cislo, vysledek by mohl byt kladny nebo zaporny,
to zavisi na ¢isle, které je vetsi.

Odcitani

mensenec mensSitel rozdil
N
9-6 =3
/

znaménko minus

Jsou dva zptisoby jak definovat od¢itani:

1. a—b=c pravétehdy, kdyz a=b+c

2. Ke kazdému redlnému ¢islu b existuje k nému opacné Cislo -b.

a—b=a+(-b)

V algebie je obvykle nejlepsi uvazovat o od¢itani jako o pficitani opacného Cisla.
Odcitani na Ciselné ose

Pti pficitani kladného Cisla se pohybujete doprava a pii pficitani zdpornych Cisel se
pohybujete doleva.

Pii odcitani kladného ¢isla se pohybujete doleva a pii od¢itani zdporn€ho Cisla se
pohybujete doprava.

Vsimnéte si, Ze od¢itani zaporného Cisla je to samé jako pficitani opacného ¢isla.
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Multiplication

multiplicant multiplier product
N/
6x9 =54
/
mutliplication sign

Multiplication as Repeated Addition
Statement like “2 X 3" means “Add two threes together.”, or
3+3
and “4 x 9” as “Add 4 nines together.”, or
9+9+9+0.
In general, a X b means to add b’s together such that the number of b’s is equal to a:
axb=b+b+b+...+b(atimes)

Any number multiplied by 0 equals 0.

Any number multiplied by 1 equals that number.

To multiply any number by ten add a 0 to the end of the number.

To multiply any number by hundret add a 00 to the end of the number.

Multiplication with Signed Numbers

We can apply this same rule to make sense out of what we mean by a positive number
times a negative number.

For example,
3x(4)
just means to take 3 of the number “negative four” and add them together:
3x(A)=(d+(H4)+(4)=-12
Unfortunately, this scheme breaks down when we try to multiply a negative number

times a number. It doesn’t make sense to try to write down a number a negative number of
times. There are two ways to look at this problem.

One way is to use the fact that multiplication obeys the commutative law, which means
that the order of multiplication does not matter:

axb=bxa

This lets us write a negative times a positive as a positive times a negative and proceed
as before:

(-3) x4 =4 x (-3) = (-3) + (-3) + (-3) + (-3) =12
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Nasobeni

nasobenec nasobitel soucin

N/
6/x9=54

znameénko krat

Nasobeni jako opakované scitani
Tvrzeni jako je "2 x 3", znamena "Sectéte dve trojky." nebo
3+3
a "4 x 9" jako "Sectéte 4 devitky." nebo
9+9+9+0.
Obecné a X b znamena secist tolik b, Ze mnozstvi b se rovna a:
axb=b+b+b+...+b(akrat)

Jakékoli Cislo ndsobené 0 se rovna 0.

Jakékoli Cislo ndsobené 1 se rovna tomu cislu.

Kdyz nésobite jakékoli ¢islo deseti, ptidejte 0 na konec cisla.
Kdyz nésobite jakékoli ¢islo stem, pridejte 00 na konec ¢isla.

Nasobeni cCisel se znamenkem

Mtuzeme pouzit stejné pravidlo, abychom dali smysl tomu, co znamend kladné ¢islo

krat zaporné Cislo.
Napriklad:
3x(4)
znamena pouze vzit 3 "zaporné Ctyiky" a secist je:

3 X (—4) = (—4) + (~4) + (-4) =12

Bohuzel toto schéma nefunguje, kdyz se pokousime nasobit dvé zadporna Cisla. Nema
smysl pokouSet se napsat Cislo zadporné vicekrat. Jsou dva zplisoby pohledu na tento

problém.

Jeden zpisob je pouzit to, Ze ndsobeni spliiuje komutativni zdkon, to znamena, Ze pii

nasobeni nezalezi na poradi:

axb=bxa

NapiSme zaporné cCislo krat kladné cislo jako kladné Cislo krat zaporné Cislo a

pokracujeme jako predtim:

(-3) x4 =4 x (-3) = (-3) + (-3) + (-3) + (-3) =12
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We are still in trouble when it comes to multiplying a negative times a negative. If we
look at a multiplication table for positive numbers and then extend it to include negative
numbers, the results in the table should continue to change in the same pattern.

For example, consider the following multiplication table:

a b axb
3 6
2 2 4
1 2 2
0 2 0

The numbers in the last column are decreasing by 2 each time, so if we let the values
for a continue into the negative numbers we should keep decreasing the product by 2:

b axb

NSRS T \O I \S B \O T 9}

-3 2 —6

We can make a bigger multiplication table that shows many different possibilities.

Sign Rules for Multiplication

(HH =)
(O =)
OO =)
(HE =)
Multiplication Table
-5 4 -3 -2 -1 0 1 2 3 4 5
5125120 |15 |10 | 5 | O |-5 |-10|-15|-20|-25
-4/20 |16 |12 |8 |4 | 0 |-4 |-8 |-12|-16|-20
-3/15(12 |9 |6 |3 |0 |-3|-6|-9 |-12|-15
-2/10 8 |6 {4 |2 |0 |-2|-4|-6]|-8|-10
-1/5 /4 |3 (2|10 |-1|-2|-3|-4|-5
o,o;jojojojojoj;jojojoj|o\|o
11-5/4|-3|-2|-1|0 |1 |2 |3 |4]|5
2-10-8|6|-4|-2|0 |2 |4 |6 |8 |10
3-15-12|-9|-6|-3|0 |3 |6 |9 |12 |15
4-20-16|-12|-8 |-4| 0 |4 |8 |12 |16 | 20
5(-25|-20|-15(-10|-5| 0 | 5 |10 {15 |20 | 25
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Mame stale potize, kdyz se to stane pii nasobeni zaporného ¢isla Cislem zapornym.
Jestlize se divame na tabulku néasobeni kladnych ¢isel a pak to rozsifime na zaporna ¢isla,
vysledky v tabulce by se mély ménit podle stejného vzoru.

Napriklad uvazujte nasledujici tabulku nasobeni:

a b axb
3 2 6
2 2 4
1 2 2
0 2 0

Cisla v poslednim sloupci se vzdy snizuji o 2, tak?e pokud nechame hodnoty
pokracovat do zapornych ¢isel, méli bychom dodrZet pokles soucinu o 2:

b axb

NSRS T \O I \S B \O T 9}
[\

-3 2 —6

Muzeme vytvorit vétsi tabulku nasobeni, kterd ukazuje mnoho riiznych moznosti.

Znaménkova pravidla pro ndasobeni
(H(H) =)
) =)
=)
(D =0C)

Tabulka nasobeni

-5 4 -3 -2 -1 0 1 2 3 4 5
-5|125120 |15 (10| 5 | O |-5 [-10|-15|-20 |-25
-4120 |16 |12 |8 |4 | 0 |-4 |-8 |-12|-16|-20
-3|15|12 9 |6 |3 |0 |-3|-6|-9 |-12|-15
-2/10 |8 |6 |4 |2 |0 |-2|-4|-6|-8|-10
-1/5 /4 3 |2|1/|0|-1|-2|-3|-4|-5

o,ojojojo|lO0O|O|O|O|0O0]|0]|O
11-5/4|-3|-2|-1]0 |1 |2 |3 |45
2-F10|-8|6|-4|-2|/0 |2 |4 |6 |8 |10
3|I-15|1-12|-9|-6|-3|0 |3 |6 |9 |12]15
4-20|-16|-12|-8 |-4 | 0 |4 |8 |12 |16 |20
5(-25|-20|-15|-10|-5 | O | 5 [10 |15 |20 | 25
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Notation for Multiplication

We are used to using the symbol “x” to represent multiplication in arithmetic, but in
algebra we prefer to avoid that symbol because we like to use the letter “x” to represent a
variable, and the two symbols can be easily confused.

Multiplication is implied if two quantities are written side-by-side with no other symbol
between them.

Example:
ab means a X b.

If a symbol is needed to prevent confusion, we use a dot.

Example:

If we need to show 3 times 5, we cannot just write them next to each other or it
would look like the number thirty-five, so we write 3 - 5.

Division

dividend divisor quotient
N
12+3 =4
/
division sign

Division as Related Multiplication

The statement “12 + 3 = 4” is true only because 3 X 4 = 12.
In general:

a+b=cifandonlyifa=5bxc

This also shows why you cannot divide by zero. If we asked “What is six divided by
zero?” we would mean “What number times zero is equal to six?”, but any number times
zero gives zero, so there is no answer to this question.

The Reciprocal

. 1
For every real number a (except zero) there exists a real number denoted by — such
a

that

O
I
—_

P
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Zapis nasobeni

Pfi nasobeni jsme v aritmetice zvykli pouzivat symbol “X”, ale v algebie se tomu radé¢ji

(1913

vyhneme, protoze jako proménnou pouzivame pismeno “x* a tyto dva symboly mohou byt
snadno zaménény.

Jestlize jsou dvé veli¢iny napsany vedle sebe bez symbolu mezi nimi, je predpokladano
nasobeni.

Priklad:

ab znamena a X b.

Jestlize je k zamezeni zdmény potiebny symbol, pouzivame tecku.
Priklad:

Jestlize potiebujeme ukazat 3 krat 5, nemlzeme je jen napsat vedle sebe, to by
vypadalo jako Cislo tficet pét, tak piSeme 3 X 5.

Déleni

delenec delitel podil

[/
12+3 =4
/

znaménko déleni

Déleni jako spriznéné nasobeni

Vyraz "12 + 3 =4" je pravdivy, protoze 3 X4 =12
Obecn¢:

a+b=c pravétehdy, kdyz a=bxc

To také ukazuje, pro¢ nemuzete delit nulou. Jestlize jsme se ptali "Kolik je Sest déleno
nulou?" minili bychom "Jaké Cislo krat nula se rovna Sest?", ale jakékoli ¢islo krat nula
dava nulu, takze neexistuje odpoved’ na tuto otazku.

Prevracena hodnota

o 1
Pro kazdé realné ¢islo a (kromé nuly) existuje redlné ¢islo oznacené — tak, ze
a

aBI—H=1.
[k [
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1
The number — is called the reciprocal.
a

1
Note that the reciprocal of — is a. The reciprocal of the reciprocal gives you back what
a

you started with.
This allows us to define division as multiplication by the reciprocal:

1
+b =
evb=axfl

Notation for Division

Instead of using the symbol “ + ” to represent division, we prefer to write it using the
fraction notation:

a~b = ﬁ
b
Sign Rules for Division

Because division can always be written as a multiplication by the reciprocal, it obeys
the same sign rules as multiplication.

If a positive is divided by a negative, or a negative divided by a positive, the result is
negative:

Absolute Value

When we want to talk about how “large” a number is without regard as to whether it is
positive or negative, we use the absolute value function. The absolute value of a number is
the distance from that number to the origin (zero) on the number line. That distance is
always given as a non-negative number.

If a number is positive (or zero), the absolute value function does nothing to it:
4 = 4

If a number is negative, the absolute value function makes it positive:

-4 =4

If there is arithmetic to do inside the absolute value sign, you must do it before taking
the absolute value.

Example:
5+(-2)|=|3|=3
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y 1.
Cislo — je nazyvano pfevracena hodnota.
a

: : 1.
Vsimnéte si, ze prevracend hodnota — je a. Pfevracend hodnota pfevracené hodnoty
a

vam dava opét to, s ¢im jste zacinali.
To nam dovoluje definovat déleni jako ndsobeni pievracenou hodnotou:

1
a+b=ax B—E
hC
Zapis déleni
Namisto pouziti symbolu “+” k znazornéni déleni, davame ptednost zapisu ve
zlomku:
a+b=

a
b

Znaménkova pravidla pro déleni
Protoze déleni vzdy muze byt zapsano jako nédsobeni pievracenou hodnotou, spliuje
stejna pravidla jako nasobeni.

Jestlize je kladné ¢islo délené zapornym a nebo zaporné Cislo délené kladnym, vysledek
je zéporny:

a _—a _ a
b b -b
ale pokud maji obé¢ ¢isla stejné znaménko, vysledek je kladny:
-a _a
b b
Absolutni hodnota

Kdyz chceme mluvit o “velikosti* ¢isla a nedbat na to, jestli je kladné nebo zaporné,
pouzivame funkci absolutni hodnoty. Absolutni hodnota ¢isla je vzdalenost ¢isla od
pocatku (nuly) na ¢iselné ose. Tato vzdalenost je vzdy déna jako nezaporné ¢islo.

Jestlize je ¢islo kladné (nebo nula), funkce absolutni hodnoty s nim nic neudéla:
4 = 4

Jestlize je Cislo zaporné, funkce absolutni hodnoty ho ucini kladné:
-4 =4

Jestlize pocitaite uvnitf znamének absolutni hodnoty, musite to udélat diiv, nez
odstranite absolutni hodnotu.

Priklad:
5+(-2|=]3|=3
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Vocabulary:

a times a krat

addition scitani

amount mnoZstvi

answer (to) odpovéd na
arithmetic  pocty, aritmeticky
basic  zakladni, hlavni

column sloupec
commutative law  komutativni zdkon
confused popleteny, zmateny
confusion zmatek, zdména
counting  pocitani

decreasing  klesajici
depending  zévisejici
displacement  posunuti, pfemisténi
distance  vzdalenost, rozestup
dividend délenec

division  déleni

divisor  dé¢litel

general obecny, hlavni

if and only if pravé tehdy kdyz
implying  naznacujici

in all celkem

instead misto, spiSe

inverse  obraceny, opacny
letter  pismeno

like  stejny, jako

minuend mensenec
multiplicand nésobenec
multiplication  nésobeni
multiplier nésobitel

notation  znaceni, zapis
number line ¢iselnd osa
observation pozorovani, poznamka
opposite  opacny, opak

origin  pocatek

parenthesis  kulatd zadvorka
possibility  mozZnost

problem tloha

procedure  postup

product soucin

quantity mnozstvi, veli¢ina
reciprocal pievracend hodnota
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related  piibuzny, majici vztah
remainder rozdil

result  vysledek, disledek

rule  pravidlo, zakon

sense  smysl

scheme schéma, zobrazeni

sign  znaménko

subtrahend mensSitel

sum soucet

term Clen

toadd  scitat, pridat

to adopt  pfijmout, prevzit

to amount obnaset, Cinit

to apply  pouzit, aplikovat

to avoid  vyhnout se, vyvarovat se

to break down  sclhat, zhroutit se

to confuse mast, poplést

to consider  piedpoladat, vzit v Gvahu
to decrease snizit se, ubyvat

to define definovat, vymezit

to depend  zaviset, byt zavisly

to exist existovat, byt, zit

to factor  délit, rozloZit (na Cinitele)

to find  najit, objevit

to imagine  pfedstavit si

to include  zahrnovat, obsahovat

to land on  dostat se na
to make observation

to mean
to move

objasnit
znamenat, minit
pfemistit

to multiply nésobit

to notice  vSimnout si, zminit se
to obey vyhovovat, spliiovat

to prevent  zabranit, pfedejit

to represent  znazornovat

to separate  odd¢lit, separovat
to think  myslet, uvazovat

to view  divat se, povazovat za
to visualize  pfedstavit si
unfortunately bohuzel, nanestésti
variable proménna

way  zpusob



Arithmetic Axioms

The arithmetic operations with real numbers are governed by the following axioms:
(1) Closure Axiom of Addition / Multiplication
For real numbers a and b,
a + b is a unique real number
ab is a unique real number
(2) Commutative Axiom of Addition / Multiplication
For real numbers a and b,
atb=b+a
ab = ba
(3) Associative Axiom of Addition / Multiplication
For real numbers a, b and c,
(a+b)+c=a+(b+c)
(ab)c = a(bc)
(4) Identity Axiom of Addition
For any real number a,
at0=0+a=a
(5) Identity Axiom of Multiplication
For any real number a,
a(l)=1(a)=a
(6) Additive Inverse Axiom
For any real number a, there exists a unique real number -a such that
at(-a)=-a+a=0
The number -a 1s known as the additive inverse of a.
(7) Multiplicative Inverse Axiom

1
For any nonzero real number a, there exists a unique real number %E such that

aBl—H: Bl—EI =1

e a0
The number o is known as the multiplicative inverse or reciprocal of a, where a # 0.

(8) Distributive Axiom
For any real numbers a, b, and c,
a(b+tc)=ab+ac
a(b-c)=ab-ac
(a+b)c=ac+bc
(a-b)c=ac-bc
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COUNTING IN A COLUMN FORMAT
Adding Numbers

How to add two two-digit numbers ?
Example:
45+53="2

Place one number above the other number so that the tens' place digits and ones'
place digits are lined up. Draw a line under the bottom number.

45
53

Add the two ones' place digits (5 + 3 = 8).
45
53
8

Add the numbers in the tens' place column (4 + 5 = 9) and place the answer below
the line and to the left of the ones' place sum.

45
53
98
How to add two two-digit numbers ?
Example:
45 +67="7

Write one number above the other so that the tens' place digits and ones' place digits
are lined up. Draw a line under the bottom number.

45
67

Add the ones' place digits (5 + 7 = 12). This sum is a two-digit number so place a one
above the tens' place column and place the two below the line in the ones' place
column.

1

45

67
2

Add the numbers in the tens' place column (1 + 4 + 6 = 11) and place the answer
below the line and to the left of the ones' place sum.
1
45
67
112
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POCITANI POD SEBE

Scitani Cisel
Jak secist dvé dvojciferna Cisla?
Priklad:
45+53="2

Umistéte jedno Cislo nad druhé cislo tak, ze Cislice na misté desitek a Cislice na misté
jednotek jsou sefazeny. Podtrhnéte spodni ¢islo.

45

53

Sectéte dve Cislice na misté jednotek (5 + 3 = 8).
45

53
8

Sectéte Cisla ve sloupci na misté desitek (4 + 5 = 9) a umistéte odpoved pod ¢aru a to
vlevo od souctu ¢islic na misté jednotek.

45
53
98
Jak secist dvé dvojciferna Cisla?
Priklad:
45 +67="7

Napiste jedno Cislo nad druhé tak, Ze Cislice na misté desitek a Cislice na misté
jednotek jsou sefazeny. Podtrhnéte spodni ¢islo.

45
67

Sectéte Cislice na misté jednotek (5 + 7 = 12). Tento soucet je dvojciferny, tak
umistéte jednicku nad sloupec na misté desitek a dvojku umistéte pod sloupec na
miste jednotek.
1
45
67
2

Sectéte Cisla ve sloupci na misté desitek (1 + 4 + 6 = 11) a umistéte odpoveéd’ pod
¢aru a to vlevo od souctu €islic na misté jednotek.
1
45
_67
112
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Subtracting Numbers

How to subtract two digit numbers ?
Example:
67-45=7

Place one number above the other so the tens' place digits and ones' place digits are
lined up. Draw a line under the bottom number.

67
45

Subtract the two digits in the ones' place column (7 - 5 = 2).

67
45
2

Subtract the digits in the tens' place column (6 - 4 = 2) and place the answer below
the line in the tens' place column.

67
45
22

If the ones' place digit that is being subtracted is larger than the top ones' place digit,
decrease the top tens' place digit by one and increase the top ones' place value by ten
before subtracting.

How to subtract four digit numbers ?
Example:
6583 — 4729 =7

Place the number to be subtracted below the first number so that the thousands',
hundreds', tens' and ones' places are lined up. Draw a line under the bottom number.

6583
4729

Subtract the bottom ones' place digit from the top ones' place digit (3 - 9). We do not
know how to do this so we need to rearrange the number to make the top value
larger. Borrow one ten from the top tens' place digit and make the 3 into 13. The top
tens' place value becomes a 7 after borrowing one ten from it. Now subtract 9 from
13 to get the answer of 4. The 4 is placed below the line in the ones' place column.

7
6583
4729

4

Subtract the digits in the tens' place column (7 - 2 = 5) and place the answer below
the line in the tens' place column.

7
6583
4729

54
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Odcitani Cisel
Jak odecist dvojcifernd ¢isla?

Priklad:
67 -45="7

Umistéte jedno Cislo nad druhé ¢islo tak, ze Cislice na misté desitek a Cislice na misté
jednotek jsou setazeny. Podtrhnéte spodni ¢islo.

67
45

Odectéte dve cCislice ve sloupci na misté jednotek (7 - 5 = 2).
67

45
2

Odectéte Cislice ve sloupci na misté desitek (6 - 4 = 2) a umistéte odpovéd’ pod caru
do sloupce na misto desitek.

67

45

22

Jestlize je Cislice na misté jednotek, od které je odcCitano, vEtsi nez horni Cislice na
misté jednotek, zmenSete horni ¢islici na misté desitek o jedna a pred od¢itanim zvétSete
horni ¢islici na misté jednotek o deset.

Jak odecist ctyfcifernd ¢isla?
Priklad:
6583 —4729 =7

Umistéte Cislo, které je odc¢itano, pod prvni Cislo a to tak Ze tisice, stovky, desitky a
jednotky jsou sefazeny. Podtrhnéte spodni ¢islo.

6583

4729

Odectéte spodni cislici na misté jednotek od horni Cislice na misté jednotek (3 - 9).
Nevime jak to udélat, tak potfebujeme zménit Cislo, aby horni hodnota byla vétsi.
Vypujcete si jednu desitku z horni Cislice na misté desitek a z 3 vytvoite 13. Horni
hodnota na misté desitek se po ptjceni jednicky stane 7. Nyni odectéte 9 od 13 a
dostanete odpoved’ 4. 4 je umisténa pod ¢arou ve sloupci na misté jednotek.
7
6583
4729
4

Odectéte Cislice ve sloupci na misté desitek (7 - 2 = 5) a umistéte odpoved’ pod Caru
do sloupce na misto desitek.
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6583
4729
54
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Subtract the numbers in the hundreds' place column (5 - 7 = ?). Once again,
rearrange and borrow one from the thousands' place to make the top value larger than
the bottom value. When this is done subtract (15 - 7 = 8) and place the 8 below the
line in the hundreds' place column.

57

6583

4729
854

Subtract the digits in the thousands' place column (5 - 4 = 1) and place the answer
below the line in the thousands' place column.

57
6583
4729
1854
Multiplying numbers
How to multiply a two digit number by a one digit number ?
Example:
59x7=7

Place one number above the other so that the ones' place digits are lined up. Draw a
line under the bottom number.

59
7

Multiply the two ones' place digits (9 x 7 = 63). This number is larger than 9, so
place the six above the tens' place column and place the three below the line in the
ones' place column.

6
59
7

3

Multiply the digit in the tens' place column (5) by the second number (7). The result
is 5 * 7=35. Add the 6 to the 35 (35 + 6 = 41) and place the answer below the line
and to the left of the 3.

59
7
413

How to multiply a three digit number by a two digit number ?
Example:
529 x67="7

Place one number above the other so that the hundreds', tens' and ones' places are
lined up. Draw a line under the bottom number.

529
67
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Odectéte Cisla ve sloupci na misté stovek (5 - 7 = ?). Jeste jednou zméiite a pujcete si
jednicku z mista tisictl, abyste vyrobili horni hodnotu vétsi nez je ta spodni. Kdyz je
to udélano, odectete (15 - 7 = 8) a umistéte 8 pod caru do sloupce na misto jednotek.

57

6583

4729

854

Odectéte Cislice ve sloupci na misté tisict (5 - 4 = 1) a umistéte odpoveéd’ pod ¢aru do
sloupce na misto tisictl.

57

6583

4729

1854

Nasobeni ¢isel

Jak nasobit dvojciferné Cislo ¢islem jednocifernym?
Priklad:
59x7="?

Umistéte jedno Cislo nad druhé tak, Ze Cislice na misté jednotek jsou sefazeny.
Podtrhnéte spodni ¢islo.

59
7

Vynésobte dvé Cislice na misté jednotek (9 x 7= 63). Toto Cislo je vétsi nez 9, tak
umistéte Sestku nad sloupec na misté desitek a trojku umistéte pod ¢aru do sloupce
na mist¢ jednotek.

6
59
7

3
Vynésobte Cislici ve sloupci na misté desitek (5) druhym cislem (7). Vysledek je
5 x7=235. Pric¢téte 6 k 35 (35+6=41) a umistéte odpovéd’ pod caru a to vlevo
od 3.

59
7
413

Jak nésobit trojciferné ¢islo ¢islem dvojcifernym?
Priklad:
529 x67="7

Umistéte jedno ¢islo nad druhé tak, Ze jsou sefazena mista stovek, desitek a jednotek.
Podtrhnéte spodni Cislo.

529
67
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Multiply the two numbers in the ones' places. (9 x 7 = 63) This number is larger than
9 so place a 6 above the tens' place column and place 3 below the line in the ones'
place column.

6
529
_67
3

Muliply the digit in the top tens' place column (2) by the digit in the lower ones'
place column (7). The answer (2 x 7=14) is added to the 6 above the top tens' place
column to give an answer of 20. The 0 of 20 is placed below the line and the 2 of the
20 is placed above the hundreds' place column.

26
529
_67
03

The hundreds' place of the top number (5) is multiplied by the ones' place of the
multiplier. (5 X 7=35) The two that was previously carried to the hundreds' place is
added and the 37 is placed below the line.

26

529
_67
3703

After 529 has been multiplied by 7 as shown above, 529 is multiplied by the tens'
place of the multiplier which is 6. The number is moved one place to the left because
we are multiplying by a tens' place number. The result would be 3174.

15
529
_67
3703
3174

Underline the lower product (3174) and add the products together to get the final
answer of 35443.

15
529
67
3703
3174
35443

Dididing numbers

How to divide a three digit number by a one digit number ?

Example:

416 +7=7

Place the divisor (7) before the division bracket and place the dividend (416) under
it.

7416
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Vynasobte dvé Cisla na misté jednotek. (9 x 7 = 63) Toto Cislo je vétsi nez 9, tak
umistéte 6 nad sloupec na misté desitek a 3 umistéte pod ¢aru do sloupce na misté
jednotek.

6
529
_67
3

Nasobte horni Cislici ve sloupci na misté desitek (2) spodni Cislici ve sloupci na misté
jednotek (7). Odpoveéd’ (2 x 7= 14) je pfictena k 6 nad sloupcem na misté desitek a
dava odpovéd’ 20. 0 z 20 je umisténa pod ¢aru a 2 z 20 je umisténa nad sloupec na
misté stovek.

26
529
_67
03

Misto stovek horniho Cisla (5) je ndsobeno mistem jednotek nésobitele. (5 x 7=35)
Dvojka, ktera byla pfedtim pfendSena na misto stovek, je pfi¢tena a 37 je umisténo
pod caru.
26
529
_67
3703

Poté, co bylo 529 néasobeno 7, jak je ukdzéno nahoie, 529 je nasobeno mistem
desitek nasobitele, ktery je 6. Cislo je posunuto o jedno misto do leva, protoze
nasobime ¢islem na misté desitek. Vysledek by byl 3174.

15
529
_67
3703
3174

Podtrhnéte nizsi soucin (3174) a souciny spolu secCtéte, tim dostanete konecnou
odpoved 35443.

15
529
67
3703
3174
35443

Déleni Cisel

Jak délit trojciferné ¢islo Cislem jednocifernym?

Priklad:

416 +7=7

Umistéte délitel (7) pred dé€lici zavorku a umistéte délenec (416) podle tohoto.

7)416
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Examine the first digit of the dividend(4). It is smaller than 7 so it can't be divided by
7 to produce a whole number. Next take the first two digits of the dividend (41) and
determine how many 7's it contains. In this case 41 holds five sevens (5 x 7 =35) but
not six (6 x 7 =42). Place the 5 above the division bracket.

5
7)416

Multiply the 5 by 7 and place the result (35) below the 41 of the dividend.

_5
7)416
35
Draw a line under the 35 and subtract it from 41 (41 — 35 =6). Bring down the 6
from the 416 and place it to the right of the other 6.

_5
7)416
_35
66
Divide 66 by 7 and place that answer above the division bracket to the right of the
five.

9
7)416
_35
66
Multiply the 9 of the quotient by the divisor (7) to get 63 and place this below the 66.
Subtract 63 from 66 to give an answer of 3. The number 3 is called the remainder
and indicates that there were three left over.

59R3
7)416
_35
66
__ 63
3
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Zkuste prvni ¢islici délence (4). Je mensi nez 7, tak nemuze byt délena 7, aby vyslo
celé Cislo. Déle vezméte prvni dvé Cislice délence (41) a urcete kolik obsahuje 7¢ek.
V tomto piipadé¢ 41 obsahuje pét sedmicek (5 x 7 =35), ale ne Sest (6 x 7=42).
Umistéte 5 nad zavorku dé¢leni.

S

7)416

5 vynasobte 7 a umistéte vysledek (35) pod 41 z délitele.

S
7)416
35
Podtrhnéte 35 a odectéte to od 41 (41-35=6). Pieneste 6 z 416 a umistéte ji napravo
od druhé 6.

5

7)416

_35
66

66 délte 7 a tuto odpoved umistéte nad zavorku déleni vpravo od pétky.

_39

7)416

_35
66

Vynasobte 9 z podilu délitelem (7), abyste dostali 63 a umistéte to pod 66. Odectéte
63 od 66, abyste dostali odpovéd’ 3. Cislo 3 je nazyvano zbytek a ukazuje, ze zde
zbyla 3.

59R3
7)416
_35
66
__63
3
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Vocabulary:

bottom  dolni, spodni
bracket zévorka (hranatd)
four digit  Ctyfciferny
large velky, rozsahly

line cara, pfimka

one digit jednociferny
remainder zbytek

to be line up byt sefazeny
to borrow  vypujcit si

to bring down  pienést

to carry  nést, vést
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to contain  obsahovat, rovnat se cemu

to determine urcovat, stanovit

to draw a line under podtrhnout
to examine  pohlizet, zkoumat

to hold obsahovat, platit,

to increase  zvétsit se, piibyvat

to indicate znacit, udavat, naznacit
to leave  zanechat, vynechat, odejit
to place umistit, stanovit

to rearrange  pieskupit

two-digit  dvojciferny



Babylonian Numbers

The Babylonians also used clay for
writing. They incised numbers with a
stylus that left wedge-shaped marks. This
resulted in the writing system being
known as cuneiform, from cuneus,
meaning a wedge, and forma, meaning a
shape. The Babylonian system used a
mixture of base ten and base sixty. Base
sixty tended to be wused for larger
numbers.

The numerical notation for small
numbers was quite simple; one was
represented by a short, straight, vertical
stroke, or wedge, two to nine by two to
nine short strokes, 10 by an angle, and
100 by a short vertical wedge followed
by a short horizontal wedge (see picture).

Sometimes 10 was represented by a
vertical crossed by a horizontal stroke, 20
by a vertical crossed by two horizontals,
etc., and the units were represented by
horizontal rather than vertical strokes.
The tens were sometimes represented by
circles, and the units by a kind of
crescent. In larger numbers, which were
not standardized, the vertical stroke also
stood for 60, 3600, and in general for

60n, where n is a positive integer. The angle also stood for 10 % 60, 10 x 3600, etc., and in
general for 10 x 60n. The value to be taken depended entirely upon the context. The
Babylonians also had a place-value system so it was usually clear what each symbol was
being used to represent in a number. For example, 11 would be represented by the symbol
for ten followed by the symbol for one (or sixty), whereas 70 would be the represented by
the same two symbols in reverse order. Sometimes the symbols for one and sixty were

different sizes.
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DIVISIBILITY TESTS, GCD, LCM

Divisibility Tests

There are many quick ways of telling whether or not a whole number is divisible by
certain basic whole numbers.

Divisibility by 2
A whole number is divisible by 2 if the digit in its units position is even, (either 0, 2, 4,

6, or 8).

Example:

The number 84 is divisible by 2 since the digit in the units position is 4, which is
even.

Divisibility by 3
A whole number is divisible by 3 if the sum of all its digits is divisible by 3.
Example:
The number 177 is divisible by three, since the sum of its digits is 15, which is
divisible by 3.
If a number is not divisible by 3, the remainder when it is divided by 3 is the same as
the remainder when the sum of its digits is divided by 3.
Example:

The number 3248 is not divisible by 3, since the sum of its digits is 17, which is not
divisible by 3. When 3248 is divided by 3, the remainder is 2, since when 17, the
sum of its digits, is divided by three, the remainder is 2.

Divisibility by 4
A whole number is divisible by 4 if the number formed by the last two digits is
divisible by 4.
Example:
The number 3124 is divisible by 4 since the number formed by its last two digits, 24,
is divisible by 4.
If a number is not divisible by 4, the remainder when the number is divided by 4 is the
same as the remainder when the last two digits are divided by 4.
Example:

The number 172345 is not divisible by 4, since the number formed by its last two
digits, 45, is not divisible by 4. When 172345 is divided by 4, the remainder is 1,
since when 45 is divided by 4, the remainder is 1.

Divisibility by 5

A whole number is divisible by 5 if the digit in its units position is 0 or 5.
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Example:
The number 95 is divisible by 5 since the last digit is 5.

TESTY DELITELNOSTI, NSD, NSN

Testy délitelnosti

Je mnoho rychlych zplsobti, které nam ftikaji, zda je nebo neni celé Cislo délitelné
urcitymi zakladnimi celymi Cisly.
Deélitelnost 2

Celé cislo je délitelné 2, jestlize je Cislice na misté jeho jednotek suda (bud’ 0, 2, 4, 6
nebo 8).

Priklad:

Cislo 84 je délitelné 2, protoZe &islice na misté jednotek je 4, kterd je suda.

Délitelnost 3
Celé cislo je délitelné 3, jestlize je jeho ciferny soucet délitelny 3.
Priklad:

Cislo 177 je délitelné tfemi, protoZe jeho ciferny soudet je 15, coz je délitelné 3.

Jestlize neni ¢islo délitelné 3, zbytek po déleni 3 je stejny jako zbytek po déleni jeho
ciferného souctu 3.

Priklad:

Cislo 3248 neni délitelné 3, protoZe jeho ciferny soudet je 17, coz neni délitelné 3.
Kdyz je 3248 déleno 3, zbytek je 2, protoze kdyz ciferny soucet 17 délen 3, je
zbytek 2.

Délitelnost 4

Celé ¢islo je délitelné 4, jestlize je Cislo tvorené poslednimi dvémi Cislicemi délitelné 4.

Priklad:
Cislo 3124 je délitelné 4, protoze &islo 24 tvofené jeho poslednimi dvémi &islicemi je
délitelné 4.
Jestlize neni ¢islo délitelné 4, zbytek po déleni ¢isla 4 je stejny jako zbytek po déleni 4
jeho poslednich dvou Cislic.
Priklad:

Cislo 172345 neni délitelné 4, protoze &islo 45 tvofené jeho poslednimi dvémi
Cislicemi neni délitelné 4. Kdyz je 172345 dé€leno 4, zbytek je 1, protoze kdyz je 45
déleno 4, zbytek je 1.

Delitelnost 5

Celé cislo je délitelné 5, jestlize je Cislice na mist€ jeho jednotek 0 nebo 5.

46



Priklad:

Cislo 95 je délitelné 5, protoze posledni &islice je 5.

If a number is not divisible by 5, the remainder when it is divided by 5 is the same as
the remainder when the last digit is divided by 5.
Example:

The number 145632 is not divisible by 5, since the last digit is 2. When 145632 is
divided by 5, the remainder is 2, since 2 divided by 5 is 0 with a remainder of 2.

Divisibility by 9
A whole number is divisible by 9 if the sum of all its digits is divisible by 9.
Example:
The number 1737 is divisible by nine, since the sum of its digits is 18, which is
divisible by 9.
If a number is not divisible by 9, the remainder when it is divided by 9 is the same as
the remainder when the sum of its digits is divided by 9.
Example:

The number 3248 is not divisible by 9, since the sum of its digits is 17, which is not
divisible by 9. When 3248 is divided by 9, the remainder is 8, since when 17, the
sum of its digits, is divided by 9, the remainder is 8.

Divisibility by 10
A whole number is divisible by 10 if the digit in its units position is 0.
Example:
The number 1229570 is divisible by 10 since the last digit is 0.
If a number is not divisible by 10, the remainder when it is divided by 10 is the same as
the units digit.

Example:

The number 145632 is not divisible by 10, since the last digit is 2. When 145632 is
divided by 10, the remainder is 2, since the units digit is 2.

Divisibility by 25
A number is divisible by 25 if the number formed by the last two digits is any of 0, 25,

50, or 75 (the number formed by its last two digits is divisible by 25).

Example:

The number 73224050 is divisible by 25, since its last two digits form the number
50.
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Divisors

A number may be made by multiplying two or more other numbers together. The
numbers that are multiplied together are called factors of the final number. All numbers
have a divisor of one since one multiplied by any number equals that number. All numbers
can be divided by themselves to produce the number one.
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Jestlize Cislo neni délitelné 5, zbytek po déleni 5 je stejny jako zbytek po déleni
posledni ¢islice 5.

Priklad:

Cislo 145632 neni délitelné 5, protoZe posledni &islice je 2. Kdyz je 145632 déleno 5,
zbytek je 2, protoze 2 déleno 5 je 0 se zbytkem 2.

Délitelnost 9
Celé cislo je délitelné 9, jestlize je jeho ciferny soucet délitelny 9.
Priklad:

Cislo 1737 je délitelné deviti, protoZe jeho ciferny soucet je 18 a to je délitelné 9.

Jestlize ¢islo neni délitelné 9, zbytek po déleni 9 je stejny jako zbytek po déleni 9 jeho
ciferného souctu.

Priklad:

Cislo 3248 neni délitelné 9, protoZe jeho ciferny soudet je 17, coz neni délitelné 9.
Kdyz je 3248 d€leno 9, zbytek je 8, protoze kdyz je jeho ciferny soucet 17 déleny 9,
zbytek je 8.

Délitelnost 10
Celé¢ cislo je délitelné 10, jestlize Cislice na misté jeho jednotek je 0.
Priklad:
Cislo 1229570 je délitelné 10, protoze posledni &islice je 0.
Jestlize Cislo neni délitelné 10, zbytek po déleni 10 je stejny jako Cislice na misté
jednotek.
Priklad:

Cislo 145632 neni délitelné 10, protoZze posledni &islice je 2. Kdyz je 145632 déleno
10, zbytek je 2, protoze na miste jednotek je 2.

Délitelnost 25
Cislo je dglitelné 25, jestlize &islo tvofené poslednimi dvémi &islicemi je jakékoli z 0,
25, 50 nebo 75 (¢islo tvotené jeho poslednimi dvémi Cislicemi je délitelné 25).
Priklad:
Cislo 73224050 je délitelné 25, protoZe jeho posledni dvé &islice tvoii &islo 50.

Délitelé

Cislo miize byt vytvofené nasobenim dvou nebo vice jinych &isel. Cisla, ktera jsou
nasobena mezi sebou, jsou nazyvana Ciniteli konecného cCisla. VSechna Cisla maji d¢litel
jedna, protoze jedna ndsobena jakymkoliv ¢islem se rovna stejnému c¢islu. VSechna ¢isla
mohou byt délena sama sebou, vysledek je jedna.
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Prime and Composite Numbers

A prime number is a whole number that only has two divisors which are itself and one.
A composite number has divisors in addition to one and itself.
The numbers 0 and 1 are neither prime nor composite.

The prime numbers between 2 and 100 are 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
43,47,53,59, 61, 67,71, 73,79, 83, 89 and 97.

Greatest Common Divisor - GCD

The greatest common divisor of two or more whole numbers is the largest whole
number that divides each of the numbers.

There are two methods of finding the greatest common divisor of two numbers.

Method 1:

List all the divisors of each number, then list the common divisors and choose the

largest one.
Example:

36:1,2,3,4,6,9,12, 18, 36

54:1,2,3,6,9, 18,27, 54

The common divisors are: 1, 2, 3, 6,9, and 18.

The greatest common divisor is: 18.

Method 2:

List the prime divisors, then multiply the common prime divisors.

Example:
36=2x2x3x3
54=2x3x3x3
The common prime divisors are 2, 3, and 3.
The greatest common divisoris 2 x 3 x 3 =18..

Least Common Multiple - LCM

The least common multiple of two or more nonzero whole numbers is the smallest
whole number that is divisible by each of the numbers.

There are two common methods for finding the least common multiple of 2 numbers.
Method 1:
List the multiples of each number, and look for the smallest number that appears in
each list.
Example:

Find the least common multiple of 12 and 42.

We list the multiples of each number:
12: 12, 24, 36, 48, 60, 72, 84, ...
42: 42, 84,126, 168, 190, ...
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Prvocisla a Cisla sloZena

Prvocislo je celé Cislo, které ma pouze dva délitele, to je jedna a samo sebe. Slozené
¢islo ma i jiné delitele kromée jedné a sebe sama.

Cisla 0 a 1 nejsou ani prvocisla, ani ¢isla slozena.

Prvocisla mezi 2 a 100 jsou 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53,59,
61,67,71,73,79, 83,89 a 97.

Nejvétsi spolecny délitel - NSD
Nejvetsi spolecny délitel dvou nebo vice celych Cisel je nejvétsi celé Cislo, které déli
kazdé z ¢isel.
Jsou dvé metody pro hleddni nejvétSiho spoleéného délitele dvou Cisel.
Metoda 1:
Utvoite seznam vSech déliteltt kazdého cisla, pak seznam spole¢nych déliteli a
vybere ten nejvetsi.
Priklad:
36:1,2,3,4,6,9,12, 18, 36
54:1,2,3,6,9, 18,27, 54
Spole¢nymi déliteli jsou: 1, 2, 3, 6,9 a 18.
Nejvetsi spolecny delitel je: 18.
Metoda 2:

Utvofite seznam prvociselnych dé€litelll, potom nasobte spole¢né prvociselné délitele.

Priklad:
36=2x2x3x3
54=2x3x3x3
Spole¢na prvocisla jsou 2, 3, a 3.
Nejvetsi spolecny délitel je 2 x 3 x 3 =18.

NejmenSi spoleCny nasobek - NSN
Nejmensi spolecny nasobek dvou nebo vice nenulovych celych Cisel je nejmensi celé
Cislo, které déli kazdé z Cisel.
Jsou dvé obvyklé metody pro hledani nejmensiho spole¢ného nasobku 2 Cisel.
Metoda 1:
Utvoite seznam nasobkil kazdého Cisla a hledejte nejmensi Cislo, které se objevi v
kazdém seznamu.
Priklad:

Najdéte nejmensi spoleCny nasobek 12 a 42.

Vytvotfime seznam nasobku kazdého cisla:
12: 12, 24, 36, 48, 60, 72, 84, ...
42: 42, 84,126, 168, 190, ...
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We see that the number 84 is the smallest number that appears in each list.

Method 2:
Factor each of the numbers into primes. For each different prime number in either of
the factorizations, follow these steps:

1. Count the number of times it appears in each of the factorizations.
2. Take the largest of these two counts.
3. Write down that prime number as many times as the count in step 2.

To find the least common multiple take the product of all of the prime numbers
written down in steps 1, 2, and 3.
Example:

Find the least common multiple of 24 and 90.

First, we find the prime factorization of each number.

24=2x2x2x3

90=2x3x3x5

The prime numbers 2, 3, and 5 appear in the factorizations. We follow steps 1
through 3 for each of these primes.

The number 2 occurs 3 times in the first factorization and 1 time in the second, so we
will use three 2's.

The number 3 occurs 1 time in the first factorization and 2 times in the second, so we
will use two 3's.

The number 5 occurs 0 times in the first factorization and 1 time in the second
factorization, so we will use one 5.

The least common multiple is the product of three 2's, two 3's, and one 5.
2x2x2x3x%x3x5=360
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Vidime, Ze ¢islo 84 je nejmensim ¢islem, které se objevilo v kazdém seznamu.

Metoda 2:

Rozlozte kazdé Cislo na prvocisla. Pro kazdé rtizné prvocislo v kterémkoli rozkladu,
nasledujte tyto kroky:

1 Spocitejte kolikrat se objevi v kazdém z rozkladu.
2 Vezméte nejvetsi z téchto dvou pocti.
3 Napiste prvocislo tolikrat, jaky je pocet ve fazi 2.
Pro hledani nejmensiho spole¢ného nasobku, vezméte vSechny prvocisla napsana ve
fazi 1,2 a 3.
Priklad:

Najdéte nejmensi spole¢ny nasobek 24 a 90.

Nejdiive najdeme rozklad na prvocisla u kazdého ¢isla.
24=2x2x2x3
90=2x3x3x5

V rozkladu se objevila prvocisla 2, 3 a 5. Opakujeme kroky 1 az 3 pro kazdé z téchto
prvocisel.

Cislo 2 se vyskytuje 3 krat v prvnim rozkladu a 1 ve druhém, tak pouzijeme tii 2.

Cislo 3 se vyskytuje 1 krat v prvnim rozkladu a 2 krat ve druhém, tak pouZijeme
dve 3.

Cislo 5 se vyskytuje 0 krat v prvnim rozkladu a 1 krat ve druhém, tak pouzijeme
jednu 5.

Nejmensi spole¢ny nasobek je soucin tii 2, dvou 3 a jedné 5.
2x2x2x3x%x3x5=360
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Vocabulary:

certain néjaky, urcity

composite number slozené Cislo,
smiSené Cislo

divisibility tests testy délitelnosti

formed by  tvofené (¢im)

greatest common divisor GCD
nejvetsi spolecny delitel NSD
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least common multiple LCM
nejmensi spoleény nasobek NSN

prime number  prvocislo

to appear  objevit se, zdat se

to form vytvofit, utvaret

to check ov¢rit, zastavit

to list vytvofit seznam



Further notions and facts of divisibility

Some elementary rules:
Ifa|banda|c,thena | (b + ¢),in fact, a | (mb + nc) for all integers m, n.
Ifa|band b |c,thena | c.
Ifa|band b |a,thena =bora=—b.

The following property is important:

Ifa | bc, and GCD(a,b) =1, then a | c.

A positive divisor of » which is different from # is called a proper divisor (or aliquot

part) of n. (A number which does not evenly divide n, but leaves a remainder, is called an
aliquant part of n.)

An integer n > 1 whose only proper divisor is 1 is called a prime number. Equivalently,
one would say that a prime number is one which has exactly two factors: 1 and itself.

Any positive divisor of # is a product of prime divisors of # raised to some power. This
is a consequence of the Fundamental theorem of arithmetic.

If a number equals the sum of its proper divisors, it is said to be a perfect number.
Numbers less than the sum of their proper divisors are said to be abundant; while numbers
greater than that sum are said to be deficient.

The total number of positive divisors of »n is a multiplicative function d(n) (e.g.
d(42)=8=2x2x2=d(2) xd(3) % d(7)). The sum of the positive divisors of n is another
multiplicative function a(n) (e.g. 6(42) =96 =3 x 4 x § = a(2) x a(3) % a(7)).
If the prime factorization of n is given by
n = p'py..p,

then the number of positive divisors of 7 is
d(n) = (v, + Dy, + Dy, +1)

and each of the divisors has the form

iul /12 ﬂn
pl p2 "'pn

where

Ui : 0= U <v,

I
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FRACTIONS

whole number part / numerator

N

— <— fraction bar

™~ denominator

a

Fractions are numbers of the form b , where a and b are integers, but » cannot be zero.

The bottom number is called the denominator. It tells you what size units you are
talking about.

The top number is the numerator. It tells you how many of those units you have.

The following numbers are fractions.

1 6

2 3 half, one over two 7 six sevenths
2 7

3 two thirds, two over three 8 seven eighths
3 8

4 tree quarters 9 eight ninths

4 Ed

S four fifths 10 nine tenths

5

6 five sixths
Example:

4
The fraction s represents the shaded portion of the circle. There are

6 pieces in the group, and 4 of them are shaded.
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Z1.OMKY
celoCiselna ¢ast / Citatel
— <— zlomkova Cara

3 ™ jmenovatel

a

Zlomky jsou &isla ve tvaru © | kde a a b jsou celd &isla, ale b nemize byt nula.
Spodni &islo se nazyva jmenovatel. Rika vam o jaké velikosti ¢asti hovofite.

Horni &islo je itatel. Rika vam kolik ¢asti mate.

Nasledujici Cisla jsou zlomky.

1. . 6

5 jedna polovina 5 Sest sedmin

2 Lo 7

3 dvé tretiny 3 sedm osmin

3. 8

1 tf1 Ctvrtiny — osm devitin
9

4 . 9

5 Ctyf1 petiny — devét desetin
10

5 5t Sesti

— pét Sestin

6 P

Priklad:

4 .
Zlomek s znazoriiuje vySrafovanou ¢ast kruhu. Je tam celkem 6 ¢asti a

4 7 nich jsou vysrafovany.
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Improper Fractions

Improper fractions have numerators that are larger than or equal to their denominators.
11 5 13

— , — ; ——are improper fractions.
4 5 2

Mixed Numbers

Mixed numbers have a whole number part and a fraction part.

3
2 — ;6 — are mixed numbers.
4 2

Conversion

Mixed Number to Improper Fraction

1 Multiply the integer part with the bottom of the fraction part.
2 Add the result to the top of the fraction.

Improper Fraction to Mixed Number

1 Do the division to get the integer part
2 Put the remainder over the old denominator to get the fractional part.

Comparing Fractions

Equivalent fractions are different fractions which name the same amount.

) 1 2 3 100 ) .
The fractions — ; —; —; —— are all equivalent fractions.
2 4 6 200
To compare fractions with the same denominator, look at their numerators. The larger
fraction is the one with the larger numerator.

To compare fractions with different denominators, take the cross product. The first
cross-product is the product of the first numerator and the second denominator. The second
cross-product is the product of the second numerator and the first denominator. Compare
the cross products using the following rules:

1 If the cross-products are equal, the fractions are equivalent.
2 Ifthe first cross product is larger, the first fraction is larger.
3 If the second cross product is larger, the second fraction is larger.

Example:

3
Test if 2 and 0 are equivalent fractions.
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SmiSené zlomky
SmiSené zlomky maji Citatele, které jsou vétsi nebo rovny jejich jmenovatelim.
11 5 13 . o
— 5 — ; —— jsou smiSené zlomky.
4 5 2
SmiSena Cisla

SmiSena ¢isla maji celo¢iselnou a zlomkovou ¢ést.

3 1
2 —; 6 — jsou smiSena Cisla.
4 2
Prevadéni

SmiSené ¢islo na smiSeny zlomek

1 Nasobte celociselnou ¢ast se spodni ¢asti zlomku.
2 Pfictete vysledek k hornimu ¢islu ve zlomku.

SmiSeny zlomek na smiSené ¢islo

1 Proved’te déleni, abyste dostali celo¢iselnou ¢ast.
2 Zbytek dejte nad piivodniho jmenovatele, abyste dostali zlomkovou ¢ast.

Porovnavani zlomku

Ekvivalentni zlomky jsou rizné zlomky, které pojmenovavaji stejné mnozstvi.

Zlk123100. Kvivalentni
omky —; —; —; — jsou ekvivalentni.
Y2746 200

Pii porovnavani zlomk se stejnym jmenovatelem, bereme v tvahu jejich Citatele. VEétsi
zlomek je ten s vEtSim Citatelem.

Pro porovnavani zlomkl s riznymi jmenovateli, pouzijeme kiizovy soucin. Prvni
kiizovy soucin je soucin prvniho Citatele a druhého jmenovatele. Druhy kiizovy soucin je
soucin druhého Citatele a prvniho jmenovatele. Porovnejte kiizové souciny uzitim
nasledujicich pravidel:

1 JestliZe jsou kiizové souciny shodné, zlomky jsou ekvivalentni.

2 Jestlize je vétsi prvni kiizovy soucin, je vétsi prvni zlomek.

3 Jestlize je vétsi druhy kiizovy soucin, je vEétsi druhy zlomek.
Priklad:

Zjistéte, jestli jsou zlomky 2 a 0 ekvivalentni.
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The first cross-product is the product of the first numerator and the second
denominator:

3x42 =126
The second cross-product is the product of the second numerator and the first
denominator:

18 x 7 =126
18

2

Since the cross-products are the same, the fractions are equivalent:

=S| w

Example:
2 1 . .
Test if 1 and 20 are equivalent fractions.

The first cross-product is the product of the first numerator and the second
denominator:

2x20 = 40
The second cross-product is the product of the second numerator and the first
denominator:
4%x13 =52
Since the cross-products are different, the fractions are not equivalent. Since the

second cross-product is larger than the first, the second fraction is larger than the
first.

Converting and Reducing Fractions

For any fraction, multiplying the numerator and denominator by the same nonzero
number gives an equivalent fraction. We can convert one fraction to an equivalent fraction
by using this method.

Example:
1_1x3_3
2 2%x3 6

Another method of converting one fraction to an equivalent fraction is by dividing the
numerator and denominator by a common divisor of the numerator and denominator.

Example:

When we divide the numerator and denominator of a fraction by their greatest common
factor, the resulting fraction is an equivalent fraction in lowest terms.

Lowest Terms

A fraction is in lowest terms when the greatest common divisor of its numerator and
denominator is 1. There are two methods of reducing a fraction to lowest terms.
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Prvni kiiZovy soucin je soucin prvniho Citatele a druhého jmenovatele:

3x42 =126

Druhy kiizovy soucin je soucin druhého Citatele a prvniho jmenovatele:

18 x 7 =126
1

o0

. . . . 3
Protoze jsou kiizové souciny shodné, zlomky jsou ekvivalentni: 2 =

B~
[\

Priklad:
Zjistéte jestli jsou zlomky — a — ekvivalentni.

Prvni kiizovy souc€in je soucin prvniho ¢itatele a druhého jmenovatele:
2 x20 = 40

Druhy kiiZzovy soucin je sou¢in druhého citatele a prvniho jmenovatele:
4 x13 =52

ProtoZe jsou kiiZzové souciny rtizné, zlomky nejsou ekvivalentni. ProtoZe je druhy
kiizovy soucin vétsi nez prvni, je druhy zlomek vétsi nez ten prvni.

RozSirovani a kraceni zlomku

Nasobeni citatele a jmenovatele jakéhokoli zlomku stejnym nenulovym ¢islem dava
ekvivalentni zlomek. Zlomek muzeme pfevést na ekvivalentni zlomek pouZitim této
metody.

Priklad:
1_1x3_3
2 2x%x3 6

Dalsi metoda pievadéni zlomku na zlomek ekvivalentni je déleni Citatele a jmenovatele
spole¢nym délitelem Citatele a jmenovatele.

Priklad:

Kdyz délime Ccitatele a jmenovatele zlomku jejich nejveétSim spoleCnym délitelem,
vysledny zlomek je ekvivalentni zlomek v zakladnim tvaru.

Z.akladni tvar

Zlomek je v zékladnim tvaru, kdyz nejvétsi spoleny délitel jeho Citatele a jmenovatele
je 1. Jsou dvé metody redukovani zlomku na zékladni tvar.

61



Method 1:

Divide the numerator and denominator by their greatest common divisor.
12 12+6 _ 2

30 30 + 6 5
Method 2:

Divide the numerator and denominator by any common divisor. Keep dividing until
there are no more common divisors.

Adding and Subtracting Fractions

If the fractions have the same denominator, their sum is the sum of the numerators over
the denominator.

If the fractions have the same denominator, their difference is the difference of the

numerators over the denominator. We do not add or subtract the denominators! Clear if
necessary.

Examples:

+

| 00N

N[O oW
NN N Nge SR O

If the fractions have different denominators:

1. First, find the least common denominator.
2. Then write equivalent fractions using this denominator.
3. Add or subtract the fractions. Clear if necessary.

Example:

§+l:?
4 6

The least common denominator is 12.
3 1 9 2 11
4+ =+ 2 ==
4 6 1 12 12

To add or subtract mixed numbers, simply convert the mixed numbers into improper
fractions, then add or subtract them as fractions.

Example:
9l 4s52 =9
2 4
. . . 1 19 3 23
Converting each number to an improper fraction, we have 9 5 = DY and 5 2 = vy
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Metoda 1:

D¢lte Citatele a jmenovatele jejich nejvetsim spoleénym délitelem.
12 _12+6 _ 2

30 30+6 5

Metoda 2:

D¢lte citatele a jmenovatele jakymkoliv spoleénym délitelem. De¢leni provadéjte,
dokud nejsou zadni dalsi spole¢ni délitelé.

12 _12+2 _6 _6+3 _2
Sc¢itani a odéitani zlomku

Jestlize maji zlomky stejného jmenovatele, jejich soucet je soucet Citateli déleny
jmenovatelem.

Jestlize maji zlomky stejného jmenovatele, jejich rozdil je rozdil Citatell déleny
jmenovatelem. Nes¢itame a neodecitame jmenovatele! Zkrat'te, pokud je to nutné.

Priklady:

+

| 00N

DO oo Ww
NN N Nge SR O

Jestlize maji zlomky rizné jmenovatele:

1. Nejdfive najdéte nejmensi spolecny jmenovatel.

2. Pak napiste ekvivalentni zlomky pouZitim toho jmenovatele.
3. Sectéte nebo odectéte zlomky. Zkrat'te, pokud je to nutné.

Priklad:
E + l =9
4 6
Nejmensi spole¢ny jmenovatel je 12.
3 .1 9 2 11
T+ ==+ = =—
4 6 1 12 12

Pti s¢itani nebo od¢itani smiSenych Cisel jednoduse pfeved’te smiSend ¢isla na smiSené
zlomky a pak je jako zlomky sectéte nebo odectéte.

Priklad:
9l 4s52 =9
2 4
y . YR o . 1 _ 19 3 _23
Pievedenim kazdého ¢isla na smiSeny zlomek mame 9 5 = 5 ad 2 = i
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19 23
We want to calculate > + R The LCM of 2 and 4 is 4, so

19 23 _ 38 , 23 _ 6l
-t — = — 4+ — = — .
2 4 4 4 4
. . 61 1
Converting back to a mixed number, we have 7 =15 1

The strategy of converting numbers into fractions when adding or subtracting is often
useful, even in situations where one of the numbers is whole or a fraction.
Example:

13-1-=27°

1
3
In this situation, we may regard 13 as a mixed number without a fractional part. To

convert it into a fraction, we look at the denominator of the fraction 3 which is 1 3

expressed as an improper fraction.

39

The denominator is 3, and 13 = ?
13—11:£—i:3_5:112
So 3 3 3 3 3

Multiplying Fractions

When two fractions are multiplied, the result is a fraction with a numerator that is the
product of the fractions' numerators and a denominator that is the product of the fractions'

denominators.
Example:
4 5 0

—x = =9

7 11

The numerator will be the product of the numerators: 4 X 5, and the denominator
will be the product of the denominators: 7 X 11.

4x5 20

7x11 77

The answer is

Remember that like numbers in the numerator and denominator cancel out.
To multiply a fraction by a whole number, write the whole number as an improper
fraction with a denominator of 1, then multiply as fractions.

Example:
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19 2
Chceme vypocitat X + i NSN 2 a4 je 4, tak

19 0 23 38 , 23 _ 6l
-t — = — 4+ — = — .
2 4 4 4 4
y o e a s . 6l 1
Pievedenim zpét na smisené ¢islo mame ” =15 7
Strategie prevadéni Cisel na zlomky pfi sCitdni nebo odc¢itani je Casto uzite¢na dokonce i
v situacich, kde jedno z ¢isel je celé ¢islo nebo zlomek.

Priklad:

13-1-=27°

1
3
V této situaci mizeme povazovat 13 za smiSené Cislo bez zlomkové Casti. Pro

4
pfevedeni tohoto do zlomku se podivdme na jmenovatele zlomku 3 ktery je

1
vyjadieny jako smiseny zlomek 1 3

39

Jmenovatel je3a 13 = 3
13—11:£—i:3_5:112
Tak 3 3 3 3 3.

Nasobeni zlomku

Kdyz jsou dva zlomky ndsobeny, vysledek je zlomek s ¢itatelem, ktery je soucinem
¢itatel zlomki, a jmenovatelem, ktery je souc¢inem jmenovatel zlomkd.

Priklad:
ﬂ X i =9
7 11

Citatel bude soudin ¢itateli: 4 X 5 a jmenovatel bude souéin jmenovatelti: 7 X 11.

4x5 20
7x11 77

Odpoved je

Nezapomernte, ze se stejna Cisla v Citateli a jmenovateli vykrati.
Pfi nasobeni zlomku celym Ccislem, napiSte celé cCislo jako smiSeny zlomek
s jmenovatelem 1, pak je nasobte jako zlomky.

Priklad:
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8
We can write the number 8 as 1 Now we multiply the fractions.

5 _8_5 _ 8x5 _ 40

88X — = —-x — = — — = —

21 1 21 1x21 21
The Reciprocal

The reciprocal of a fraction is obtained by switching its numerator and denominator. To
find the reciprocal of a mixed number, first convert the mixed number to an improper
fraction, then switch the numerator and denominator of the improper fraction.

Notice that when you multiply a fraction and its reciprocal, the product is always 1.
Example:

Find the reciprocal of number =5

. . . 75
We switch the numerator and denominator to find the reciprocal: 3

Dividing Fractions

To divide a number by a fraction, multiply the number by the reciprocal of the fraction.

Examples:
7+l=7><§=7><5=35
5 1
Tijg=tolo_ 11 Ixi 1
5 5 1 5 16 5x16 80
3,7 3,12 3x12_36_ 1
5 12 5 7 5x7 35 35

To divide mixed numbers, you should always convert to improper fractions, then
multiply the first number by the reciprocal of the second.

Simplifying Complex Fractions

A complex fraction is a fraction whose numerator or denominator is also a fraction or
mixed number.

1 3 31t
% ; ﬁ ; 31 s, are complex fractions.
3 3003

To simplify complex fractions, change the complex fraction into a division problem:
divide the numerator by the denominator.
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y 8
Cislo 8 mizeme psat jako 1 Nyni nasobime zlomky.

Prevracena hodnota

Ptevracend hodnota zlomku je ziskdna pfehozenim jeho Citatele a jmenovatele. Pfi
hledani ptfevracené hodnoty smiseného cisla, nejdiive pfedeme smiSené Cislo na smiseny
zlomek, pak pifehodime Citatele a jmenovatele smiSeného zlomku.

Vsimnéte si, ze kdyz nasobite zlomek a jeho pievracenou hodnotou, vysledek je
vzdy 1.

Priklad:
e )
Najdéte prevracenou hodnotu ¢isla 25
ST , o 75
Ptehodime citatele a jmenovatele, abychom nasli pfevracenou hodnotu: 31

Déleni zlomkii
Pti déleni cisla zlomkem nasobte Cislo pievracenou hodnotou zlomku.
Priklady:

7:L 2942 27552135

5 1
1. =110 _1 1 _1x1 _ 1
5 5 1 5 16 5x16 80
3.7 3 12 _3x12 _36 _ 1
5 12 5 7 5x7 35 35

Pti déleni smisenych ¢isel byste je méli vzdy pievést na smiSené zlomky a potom prvni
¢islo nasobit pfevracenou hodnotou toho druhého.

ZjednoduSovani sloZenych zlomki

Slozeny zlomek je zlomek, jehoz Citatel nebo jmenovatel je také zlomek nebo smiSené
¢islo.

13 3L
% ; lgO ; 1—21 ; 25 jsou sloZené zlomky.
3 3003

Pti zjednoduSovani sloZzenych zlomki pfeved’te sloZzeny zlomek na tlohu s délenim:
délte Citatele jmenovatelem.
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Example:

W N —

N

w | N

N

N | W

o0 | W
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Priklad:

W N —

-

w | N

B—

N | W

0| W

69



Vocabulary:

comparing  porovndvani, porovnani
complex fraction sloZeny zlomek
converting pievadéni, konverze
cross-multiplying  nésobeni kiizem
cross-product  kiizovy soucin
denominator jmenovatel
equivalent ekvivalentni, shodny
fraction zlomek

fraction part zlomkova Cast
fraction bar zlomkova ¢ara
general formula  obecny vzorec
improper fraction smiSeny zlomek
t
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mixed number smiSené ¢islo
nonzero nenulovy

numerator Citatel

reducing redukovani, zmensovani
simplifying  zjednoduSovani

to cancel  kratit, vySkrtnout

to regard divat se pozorné, mit ohled
to shade vysrafovat, vystinovat

to simplify  zhednodusit, usnadnit

to switch  prohodit, vyménit

whole number part  celociselné ¢as



Egyptian fraction

1
An Egyptian fraction is the sum of distinct unit fractions, such as > + 3 + 6 That is,

each fraction in the sum has a numerator equal to 1 and a denominator that is a positive
integer, and all the denominators differ from each other. It can be shown that every positive
rational number, a/b, can be written in the form of an Egyptian fraction. This type of sum
was used as a serious notation for fractions by the ancient Egyptians, continuing into
medieval times. In modern mathematical notation, Egyptian fractions have been replaced
by vulgar fractions and decimal notation. However, Egyptian fractions continue to be an
object of study in modern number theory and recreational mathematics, as well as in
modern historical studies of ancient mathematics.

One of the first known uses of Egyptian fractions comes from the Rhind Mathematical
Papyrus. Three older texts are the Egyptian Mathematical Leather Roll, the Moscow
Mathematical Text, and the Akhmim Wooden Tablet. The Rhind papyrus was written by
Ahmes and other Egyptian scribes and dates from the Second Intermediate Period. It

2
includes a table of Egyptian fraction expansions for rational numbers —, as well as 84
n

math problems and Egyptian fraction solutions. The Egyptians left few formal descriptions
of the methods, other than scribal notes, used to obtain the solutions on this papyrus. So
what little we know about ancient methods for calculating with Egyptian fractions has
often based on extrapolation from the patterns observed in one papyrus, and finding a
related method in another papyrus.

The Egyptians placed the hieroglyph <<= (er, "[one] among" or possibly re, mouth)
above a number to represent a unit fraction. For example:

— |l = 1
=53] ~1
. 1 2 3
They also had special symbols for 573 and 2 :
' 2 3
— _ 1 ST = - ﬁ ——
2 3 4

The Egyptians used an alternative notation based on the parts of the Eye of Horus to
1
denote a special set of fractions of the form > k (fork=1,2, ..., 6), that is, dyadic rational

numbers. The Horus-Eye fractions were used in conjunction with the other notation for
Egyptian fractions to divide a hekat, the primary ancient Egyptian volume measure for
grain. They were also used for such grain products as bread and beer. If any remainder was
left after using Eye of Horus fractions of a hekat to express a quantity, the remainder was
written using the regular Egyptian fraction notation as multiples of a p, a unit equal to 320
of a hekat.
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RATIO

Ratio

A ratio is a comparison of two numbers. We generally separate the two numbers in the
ratio with a colon (:).
For ekamle:

Suppose we want to write the ratio of 8 and 12.

: : .8 L
We can write this as 8:12 or as a fraction o and we say the ratio is eight to twelve.

Example:

Jeannine has a bag with 3 videocassettes, 4 marbles, 7 books, and 1 orange.

1  What is the ratio of books to marbles?
Expressed as a fraction, with the numerator equal to the first quantity and

: 7
the denominator equal to the second, the answer would be rk

Two other ways of writing the ratio are 7 to 4, and 7:4.

2 What is the ratio of videocassettes to the total number of items in the bag?
There are 3 videocassettes, and 3 +4 + 7 + 1 = 15 items total.

3
The answer can be expressed as 3 3to 15, or 3:15.

Comparing Ratios

To compare ratios, write them as fractions. The ratios are equal if they are equal when
written as fractions.

Example:
Are the ratios 3 to 4 and 6:8 equal?
. .3 _ 6
The ratios are equal if 1 = Py

These are equal if their cross products are equal; that is, if 3 X 8 =4 x 6. Since both
of these products equal 24, the answer is yes, the ratios are equal.

Remember to be careful! Ratio of 1:7 is not the same as a ratio of 7:1.

Proportion

A proportion is an equation with a ratio on each side. It is a statement that two ratios are
equal.

1s an example of a proportion.

B w
o | N

72



POMER

Pomér

Pomér je porovnani dvou Ccisel. Zpravidla tyto dvé cisla poméru odd€lujeme
dvojteckou (:).

Napriklad:
Piedpokladejme, ze chceme napsat pomér 8 a 12.
Muzeme to napsat jako 8:12 nebo jako zlomek % a fikame, Zze pomér je osm ku
dvanacti.
Priklad:
Jeannine ma v tasce 3 videokazety, 4 kulicky, 7 knih a 1 pomeranc.

1 Jaky je pomér knih a kulicek?
Vyjadieno jako zlomek s Citatelem rovnym prvnimu mnozstvi a

7
jmenovatelem rovnym druhému mnozstvi, by byla odpovéd 1
Jiné dva zplsoby zapisovani poméru jsou 7 ku 4 a 7:4.
2 Jaky je pomér videokazet a celkového poctu polozek v taSce?

Videokazety jsou 3 a polozZek je celkem 3 +4+7+ 1 =15.

3
Odpovéd’ muze byt vyjadrena jako 5’ 3 ku 15 nebo 3:15.

Porovnani poméri

Pfi porovnavani pomért si je napiste jako zlomky. Poméry jsou shodné, jestlize jsou
shodné jejich zapisy ve zlomkéach.

Priklad:
Jsou poméry 3 ku 4 a 6:8 shodné?

3

oo | &N

Poméry jsou shodné, jestlize

Ty jsou shodné, jestlize jsou si rovny jejich kiizové souciny; to je pokud
3 x 8 =4 x 6. Protoze oba tyto souciny se rovnaji 24, odpovéd’ je ano, poméry jsou
shodné.

Nezapomerite byt opatrni! Pomér 1:7 neni stejny jako pomér 7:1.

Proporce

Proporce je rovnice s pomérem na kazdé strang. Je to sdéleni, Ze dva poméry jsou
shodné.

o | N

je priklad proporce.

W

73



When one of the four numbers in a proportion is unknown, cross products may be used
to find the unknown number. This is called solving the proportion. Question marks or
letters are frequently used in place of the unknown number.

Example:

Solve for n: 1 E.

2 4

Using cross products we see that
2xp =1x%x4,

SO

2xn =4,

Dividing both sides by 2,
n=4-+2

so that n = 2.
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Kdyz je jedno cislo ve vzdjemném poméru Ctyt Cisel neznamé, mohou byt pouzity ke

zjisténi neznamého cisla kiizové souciny. To se nazyva feseni proporce. Misto nezndmého
¢isla jsou Casto uzivané otazniky nebo pismena.

Priklad:

Reste pro n: 1 = 2.
2 4
PouZitim ktiZovych soucinil vidime, ze
2xp =1x%x4
tak
2xn =4,
Délenim obou stran 2
n=4-+2

tak, Zze n = 2.
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Vocabulary:

colon dvojtecka

comparison, in * with  porovnani, ve
srovnani s

expressed  vyjadieny

frequently  Casto

generally  obecné
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item poloZzka

marble kulicka
proportion  proporce
ratio pomér

to express vyjadfit, vyslovit
unknown neznama



Rate

A rate is a ratio that expresses how long it takes to do something, such as traveling a
certain distance. To walk 3 kilometers in one hour is to walk at the rate of 3 km/h. The
fraction expressing a rate has units of distance in the numerator and units of time in the
denominator.

Problems involving rates typically involve setting two ratios equal to each other and
solving for an unknown quantity, that is, solving a proportion.

We compare rates just as we compare ratios, by cross multiplying. When comparing
rates, always check to see which units of measurement are being used. For instance, 3
kilometers per hour is very different from 3 meters per hour!

3 kilometers/hour = 3 kilometers/hour x 1000 meters/1 kilometer = 3000 meters/hour

because 1 kilometer equals 1000 meters; we "cancel" the kilometers in converting to
the units of meters.

One of the most useful tips in solving any math or science problem is to always write
out the units when multiplying, dividing, or converting from one unit to another.

The average rate of speed for a trip is the total distance traveled divided by the total
time of the trip.
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DECIMAL NUMBERS

Decimal numbers such as 3.762 are used in situations which call for more precision
than whole numbers provide.

As with whole numbers, a digit in a decimal number has a value which depends on the
place of the digit. The places to the left of the decimal point are ones, tens, hundreds, and
so on, just as with whole numbers. This table shows the decimal place value:

Place (bold) Name of position
1.234567 ones (units) position
1.234567 tenths
1.234567 hundredths
1.234567 thousandths
1.234567 ten thousandths
1.234567 hundred thousandths
1.234567 millionths

Example:
In the number 3.762, the 3 is in the ones place, the 7 is in the tenths place, the 6 is in
the hundredths place, and the 2 is in the thousandths place.

Adding extra zeros to the right of the last decimal digit does not change the value of the
decimal number.

Whole Number Portion

The whole number portion of a decimal number are those digits to the left of the
decimal place.

Example:
In the number 23.65, the whole number portion is 23.

Expanded Form of a Decimal Number

The expanded form of a decimal number is the number written as the sum of its whole
number and decimal place values.

Example:
3+ 0.7+ 0.06 + 0.002 is the expanded form of the number 3.762.

Converting Decimals to Fractions

Because all the denominators are powers of 10, it is very easy to add these fractions by
finding a common denominator. In this example, the common denominator is 1000, and we
get

4 5 2000 = 300 40 5 2345
+ = + + + = .
100 1000 1000 1000 1000 1000 1000

General rule for converting a decimal number to its fraction form is: put all the digits
over the denominator that corresponds to the last decimal place value.

2345 = 24+ 2 4
110
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DESETINNA CISLA

Desetinna cisla jako je 3,762 jsou uzivany v situacich, které vyzaduji vétsi pfesnost nez
poskytuji cela ¢isla.

Jako u celych ¢isel, ma ¢islice v desetinném c¢isle hodnotu, kterd zavisi na jeji pozici.
Pozice vlevo od desetinné carky jsou jednotky, desitky, stovky a tak dale pravé tak jako u
celych ¢isel. Tato tabulka ukazuje hodnotu desetinného mista.

misto (tucné) jméno pozice
1,234567 jednotky
1,234567 desetiny
1,234567 setiny
1,234567 tisiciny
1,234567 desetitisiciny
1,234567 stotisiciny
1,234567 miliontiny

Priklad:
V disle 3,762 je 3 na misté jednotek, 7 na misté desetin, 6 na misté setin a je 2 na
misté tisicin.

Ptidavani dodatecnych nul vpravo na posledni desetinné misto neméni hodnotu
desetinného Cisla.

Celociselna ¢ast
Celociselnou casti desetinného ¢isla jsou Cislice vlevo od desetinného mista.

Priklad:

V disle 23,65 je celoCiselna ¢ast 23.

RozSireny tvar desetinného Cisla

Rozsiteny tvar desetinného ¢isla je ¢islo napsané jako soucet jeho celoCiselnych a
desetinnych radu.
Priklad:
3+0,7+0,06 + 0,002 je rozsifeny tvar Cisla 3,762.

Prevadéni desetinnych ¢isel na zlomky

Protoze vSechny jmenovatelé jsou mocniny 10, je velmi snadné scitat tyto zlomky
pomoci nelezeni spole¢ného jmenovatele. V tomto piikladé¢ je spolecny jmenovatel 1000 a
my dostaneme

2 3 4 5 2000 300 40 5 2345
2345 = — + — + + = + + + = .
1 10 100 1000 1000 1000 1000 1000 1000

Obecné pravidlo pro pfevadéni desetinného €isla na jeho zlomkovy tvar je: polozite

vSechny c¢islice nad jmenovatel, ktery odpovidé posledni desetinné hodnoté.
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Converting Fractions to Decimals

We know the decimal equivalents for some common fractions without having to think

o1 3 )
about it: > = 0.5, 2 = 0.75, etc. But how do we arrive at these numbers? Remember

that the fraction bar means the same thing as division.

To convert a fraction to a decimal, do the division.
Example:

% = 5+7 = (.7142857...

Rounding Decimal Numbers

To round a number to any decimal place value, we want to find the number with zeros
in all of the lower places. As with whole numbers, we look at the digit to the right of the
place we wish to round to.

When the digit 5, 6, 7, 8, or 9 appears in the ones place, round up; when the digit 0, 1,
2, 3, or 4 appears in the ones place, round down.

Examples:

Rounding 1.19 to the nearest tenth gives 1.2 (1.20).

Arithmetic with Decimals

Addition and Subtraction

To add or subtract decimal numbers, you use the familiar column method. Decimal
points must be lined up, and you can fill in with zeros if one number has more decimal
places than the other.

Example:
546 +11.2 = ?

Becomes:

5.46
1.2

6.6

—
)

—
ey

Multiplication

To multiply two decimal numbers, you can use the column method. The product will
have the number of decimal places as the total number of decimal places in the factors.

In the following example, the first factor has 2 decimal places and the second factor has
1 decimal place, so the product must have 3 decimal places.
274
w23
1122
+ 7480
8.602
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Prevadéni zlomku na desetinna c¢isla

Pro néjaké zlomky zname ekvivalentni desetinnd Cisla bez piemysleni:

3
2 = 0,75, atd. Ale jak dosp&jeme k témto Cislim? Pamatujte si, ze zlomkova cara

znamena totéz jako déleni.
Pti pevadéni zlomku na desetinné ¢islo provedte déleni.
Priklad:
5

S =547 =07142857..

Zaokrouhlovani desetinnych cisel

Pti zaokrouhlovani ¢isla na libovolné desetinné misto, potiebujeme najit ¢islo s nulami
ve vSech niz§ich fadech. Jako u celych ¢isel se divame na ¢islici napravo od mista, které
chceme zaokrouhlovat.

Kdyz se na misté jednotek objevi Cislice 5, 6, 7, 8 nebo 9, zaokrouhlujte nahoru, kdyz
se na misté jednotek objevi ¢islice 0, 1, 2, 3 nebo 4, zaokrouhlujte dolt.

Priklad:
Zaokrouhleni 1,19 na nejblizsi desetinu dava 1,2 (1,20).

Pocitani s desetinnymi Cisly
S¢itani a odCitani

Pti s¢itani nebo od¢itani desetinnych ¢isel pouzivate divérné znamé pocitani pod sebe.
Desetinné ¢arky musi byt sefazeny, a jestlize mé jedno Cislo vice desetinnych mist nez to
druhé, mtzete doplnit nuly.

Priklad:
546 +112 = ?

Je:

—t] —
S L
o Is
o Th

Nasobeni

Pfi nasobeni dvou desetinnych ¢isel mlizete pouzit pocitani pod sebe. Vysledek bude
mit pocet desetinnych mist stejny jako je celkovy pocet desetinnych mist v Cinitelich.
V nasledujicim ptikladé ma prvni Cinitel 2 desetinnd mista a druhy Cinitel ma 1
desetinné misto, proto vysledek musi mit 3 desetinn4 mista.
274
w23
1122
+ 7480
8.602
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Division

You can divide decimal numbers using the technique of long division. It can be made
easier by multiplying both the dividend and divisor by ‘10’s to make the divisor a whole
number. This will not change the result of the division, because division is the same thing
as fractions, and multiplying both the numerator and denominator of a fraction by the same
number will not change the value of the fraction.

For example:
1224 +32 =7

3,825
32)122.400
96
26.4
256

.80
64

16
16

0

Comparing Decimal Numbers

Symbols are used to show how the size of one number compares to another. These
symbols are < (less than), > (greater than), and = (equals). To compare the size of decimal
numbers, we compare the whole number portions first. The larger decimal number is the
one with the lager whole number portion. If the whole number parts are both equal, we
compare the decimal portions of the numbers. The leftmost decimal digit is the most
significant digit. Compare the pairs of digits in each decimal place, starting with the most
significant digit until you find a pair that is different. The number with the larger digit is
the larger number. Note that the number with the most digits is not necessarily the largest.

Example:
Compare 1 and 0.002.

We begin by comparing the whole number parts: in this case 1>0, 0 being the whole
number part of 0.002, and so 1>0.002.
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Deéleni

Délit ¢isla muzete s pouzitim techniky dlouhého dé€leni. Mize to byt ulehceno
nasobenim délence a délitele '10' tkami a vytvofit tak celoCiselny délitel. Nezméni to
vysledek déleni, protoze déleni je to samé jako zlomky a néasobeni Citatele a jmenovatele
zlomku stejnym ¢islem nebude meénit hodnotu zlomku.

Napriklad:
12,24 +32 =7

3.825
32)122.40&
96
26.4
25.6

.80
64

16
16

0

Porovnavani desetinnych cisel

Pro ukazéani velikosti jednoho c¢isla v porovnani s jinym ¢islem jsou uzivany symboly.
Jsou to symboly < (menS$i nez), > (vetsi nez) a = (rovna se). Pfi porovnavani velikosti
desetinnych cisel nejprve porovname celociselnou ¢ast. VEtsi desetinné Cislo je to s vetsi
celoc¢iselnou ¢asti. Jestlize jsou celociselné casti stejné, srovname desetinné casti Cisel.
Leva krajni desetinnd Cislice je nejvyssi platna Cislice. Porovnejte dvojice Cislic na kazdém
desetinném misté, zacnéte u nejvyssi platné Cislice aZ najdete par, ktery je rizny. Cislo s
vetsi Cislici je veétsi Cislo. VSimnéte si, ze Cislo s vice Cislicemi neni nutné nejvetsi.

Priklad:
Porovnejte 1 a 0,002.

Zacneme porovnanim celoc¢iselné ¢asti: v tomto piipadu 1> 0, 0 je celoCiselnd Cast
0,002 a tak 1> 0,002.
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Vocabulary:

awkward neSikovny
basically v podstaté
correct  spravny, presny

decimal  destinny, desetinné Cislo
decimal point  desetinna tecka (u nas
desetinna carka)
fortunately
general rule  obecné pravidlo
hundred thousandths  sto tisiciny
hundredths setiny
leftmost  levy krajni
low nizky
millionths
necessarily  nutné
original  ptivodni, pocatecni
pair  par, dvojice
portion  ¢ast, podil
position  postaveni
precision  pfesnost
repeating fraction
shorthand  zkratka
significant  vyznamny, podstatny
the simplest form jednodussi forma

miliontiny

periodiky zlomek

nastésti, Stastnou nahodou
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ten thousandths

tenths  desetiny

the closest nejblize

the nearest  nejblizsi

thousandths tisiciny

to carry out  proveést

to compare porovnat, srovnat

to convert pieménit, zménit

to correspond (with) shodovat se,
odpovidat (cemu)

to equal  rovnat se, vyrovnat se

to estimate odhadnout na

to fill  plnit, zaplnit

deseti tisiciny

to ignore  nevSimat si, neveédét

to obtain  ziskat, obdrzet

to provide poskytovat

to recall pfipomenout, vzpomenout
to reduce  zmensit, snizit, redukovat
to rejoin  znovu spojit, odpoveédét

to round  zaokrouhlit

to suggest navrhnout, naznacit

to underline  potrhnout

trick  trik, zpasob



Rounding 5’s

Why round fives up? The number 3.5 is exactly halfway between 3.0 and 4.0, so it
makes just as much sense to round it down as it does to round it up.

Most of the time there is no harm in using the ‘always round fives up’ rule. This is the
rule that the United States Internal Revenue Service advises you to use on your taxes, and
who is going to argue with them?

Sometimes, though, it can cause problems. Suppose you are adding a very large
number of values that have all been rounded by this rule. The sum that you get will be a
little bit bigger than it ought to be. This can be a very serious problem in computer
programs. When thousands or even millions of additions are being performed, the
accumulated roundoft error can be quite large.

One way of dealing with this problem is the even-odd rule. This rule says that:

+ If'the five is the last significant digit and the round-off digit (the one to the left of
the 5) is odd, round up.

+ If the five is the last significant digit and the round-off digit is even, don’t round
up.

Actually, you could reverse even and odd in this rule. All that matters is that about half
the time you will be rounding up on a 5, and half the time down.

The reason it matters that the five is the last significant digit is because if there are any
other non-zero digits past the five then you must round up, because the part that you are
chopping off is more than 50% of the roundoff place-value. For example, suppose you

3
want to round 3.351 to the nearest tenth. The decimal part represents the fraction 1000

loser t
1000 <% To00

300
which is than it is to 100" Therefore you would always round this up

to 3.4.

The Value of ©

To obtain the value of 7z to thirty decimal places, count the number of letters in each
word and treat each word as a decimal value.

"Sir, I sent a rhyme excelling
In sacred truth and rigid spelling
Numerical sprites elucidate
For me, the lesson's dull weight
If nature gain,

Not you complain
Tho' Dr Johnson fulminate"

After doing this you will find that the value of 7z (to 30 decimal places)
7 =3.141592653589793237462643383279
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METRIC SYSTEM

Decimals in measurement

We use decimals to specify units of measurement when we need more precision about
length, volume, mass, or time.
For example:

When specifying the height of a person 1.63 meters tall, to say that person is 1 or 2
meters tall doesn't give us a very good idea of how tall that person really is.

The prefixes for the different units of length, volume, and mass in the metric system
obey the following rules:

Prefix Symbol Multiply by Word
tera T 1,000,000,000,000 trillion
giga G 1,000,000,000 billion
mega M 1,000,000 million
kilo k 1,000 thousand
hecto h 100 hundred
deca da 10 ten
deci d 0.1 tenth
centi c 0.01 hundredth
milli m 0.001 thousandth
micro u 0.000001 millionth
nano n 0.000000001 billionth
pico p 0.000000000001 trillionth
Length

The standard unit of length in the metric system is the meter. Other units of length and
their equivalents in meters are as follows:

I millimeter = 0.001 meter
1 centimeter = 0.01 meter

1 decimeter = 0.1 meter

1 kilometer = 1000 meters

We abbreviate these lengths as follows:
1 millimeter = 1 mm
1 centimeter = 1 cm
I meter=1m
1 decimeter =1 dm
1 kilometer = 1 km
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METRICKA SOUSTAVA

Desetinna ¢isla v méreni

Desetinna ¢isla pouzivame k upfesnéni jednotek meéfeni, kdyz potfebujeme vétsi
piesnost vzdalenosti, objemu, hmotnosti nebo ¢asu.
Napriklad:
Kdyz uvadime vysku osoby 1,63 metru, fikat, ze osoba je 1 nebo 2 metry vysoka,
nam nedd velmi dobrou pfedstavu o tom jak je ta osoba doopravdy vysoka.

V metrické soustavé se predpony pro rizné jednotky délky, objemu a hmotnosti fidi
podle nésledujicich pravidel:

predpona symbol nasobeno slovo
tera T 1.000.000.000.000 trilion
giga G 1.000.000.000 bilion
mega M 1.000.000 milion
kilo k 1.000 tisic
hecto h 100 sto
deca da 10 deset
deci d 0,1 desetina
centi c 0,01 setina
mili m 0,001 tisicina
micro u 0,000001 miliontina
nano n 0,000000001 biliéntina
pico p 0,000000000001 triliontina
Vzdalenost

V metrické soustavé je standardni jednotkou délky metr. Dalsi jednotky délky a jejich
ekvivalenty v metrech jsou nasledujici:

1 milimetr = 0,001 metru
1 centimetr = 0,01 metru
1 decimetr = 0.1 metru

1 kilometr = 1000 metru

Tyto délky zkracujeme nasledovné:
I milimetr = 1 mm
1 centimetr =1 cm
I metr=1m
1 decimetr =1 dm
1 kilometr = 1 km
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Volume

The standard unit of volume in the metric system is the liter.
One liter is equal to 1000 cubic centimeters in volume.
1 liter = 1000 cm’
Other units of volume and their equivalents in liters are as follows:
1 milliliter = 0.001 liter
1 centiliter = 0.01 liter
1 deciliter = 0.1 liter

From these units, we see that 1000 milliliters equal 1 liter; so 1 milliliter equals 1 cubic
centimeter in volume.

1 mililiter = 1 cm’
We abbreviate these volumes as follows:
1 milliliter = 1 ml
1 centiliter =1 cl
1 deciliter =1 dl
Iliter=11

Mass

The standard unit of mass in the metric system is the gram. Other units of mass and
their equivalents in grams are as follows:

1 milligram = 0.001 gram
1 decigram = 0.1 gram
1 kilogram = 1000 grams

We abbreviate these masses as follows:
1 milligram =1 mg
1 decigram =1 dg
lgram=1g¢g
1 kilogram =1 kg

Time

The following conversions are useful when working with time:
1 minute = 60 seconds
1 hour = 60 minutes = 3600 seconds
1 day =24 hours
1 week = 7 days

1
1 year = 365 2 days (for the Earth to travel once around the sun)
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Objem

Standardni jednotkou objemu je v metrické soustavé litr.
Jeden litr se rovna 1000 kubickym centimetrim.
1 litr = 1000 cm’
Dalsi jednotky objemu a jejich ekvivalenty v litrech jsou nasledujici:
1 mililitr = 0,001 litru
1 centilitr = 0,01 litru
1 decilitr = 0,1 litru
Z téchto jednotek vidime, ze 1000 mililitrG se rovna 1 litr; tak 1 mililitr se rovna 1
kubicky centimetr.

1 mililitr = 1 cm’
Tyto objemy zkracujeme nasledovné:
1 mililitr =1 ml
1 centilitr =1 cl
1 decilitr=1dl
1litry=11

Hmotnost

Standardni jednotkou hmotnosti je v metrické soustavé gram. Dalsi jednotky hmotnosti
a jejich ekvivalenty v gramech jsou nasledujici:
1 miligram = 0,001 gramu
1 decigram = 0,1 gramu
1 kilogram = 1000 gramt

Tyto hmotnosti zkracujeme nasledovné:
1 miligram =1 mg
1 decigram =1 dg
lgram=1g¢g
1 kilogram =1 kg

W

Cas

Nasledujici pfevody jsou uzite¢né pii praci s Casem:
1 minuta = 60 sekund
1 hodina = 60 minut = 3600 sekund
1 den =24 hodin
1 tyden =7 dnil

1
1 rok = 365 2 dnti (cesta Zem¢ jednou okolo Slunce)
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In practice, every three calendar years will have 365 days, and every fourth year is a
"leap year", which has 366 days, to make up for the extra quarter day over four years. The
years 1992, 1996, 2000, and 2004 are all leap years. This gives us a total of 52 complete 7
day weeks in each calendar year, with 1 day left over (or 2 in a leap year).

The year is divided into 12 months, each of which has 30 or 31 days, except for
February, which has 28 days (or 29 days in a leap year).

Temperature

Temperature is expressed in degrees Celsius in the metric system. The boiling point of
water (at sea level) is 100°Celsius, or 100°C. The freezing point of water (at sea level) is 0°
Celsius. A hot day 1s about 30° Celsius.
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V praxi budou mit kazdeé ti1 kalendaini roky 365 dnt, kazdy Etvrty rok je "pfestupny",
ma 366 dntl a jednou za Ctyfi roky tak nahradi mimofadnou ¢tvrtinu dne. Roky 1992, 1996,
2000 a 2004 jsou roky piestupné. To ndm dava celkem 52 celych 7dennich tydnt v kazdém
kalendainim roce a 1 den zbude (nebo 2 v piestupném roce).

Rok je rozdélen na 12 mésictl, kazdy z nich mé 30 nebo 31 dnti s vyjimkou tnora, ktery
ma dnti 28 (nebo 29 v prestupném roce).

Teplota

V metrické soustavé je teplota vyjadiena ve stupnich Celsia. Bod varu vody (v Grovni
mote) je 100°Celsia nebo 100°C. Bod mrazu vody (v Grovni moie) je 0° Celsia. Teply den
je okolo 30° Celsia.
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Vocabulary:

boiling point  bod varu
conversion pievedeni, pfevod
cubic  kubicky, krychlovy
February tUnor
freezing point
height  vyska
in practice v praxi
leap year pfestupny rok
length  délka, vzdalenost
mass hmotnost

bod mrazu
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measurement  meéfeni
prefix piedpona

sea level hladina moie
temperature teplota

time cas

to abbreviate  zkratit, zjednodusit

to specify  specifikovat, vyslovné
uvest,

units  jednotka
volume objem



U.S.

Length Measurements

The smaller U.S. standard basic units of length are the inch, foot and yard. A foot is twelve
inches and a yard is 3 feet or 36 inches.

Many measurements are made that are less than one inch and for these the U.S. system of

1 1 1 1
t fracti faninch (-, —, -, — etc.).
measurement uses fractions of an inc (2 1°3° 16 etc.)
There are other units for measuring small lengths but they are used only in specialized
areas (mils, points, picas etc.).

+ foot

+ yard=3 feet

* eighth mile = 220 yards = 660 feet

» quarter mile = 440 yards = 1320 feet
* half mile = 880 yards = 2640 feet

* mile = 1760 yards = 5280 feet

There are other length units such as rods, chains, leagues, nautical miles, hands, etc. but
they are used only for specialized areas or measurements.

There are a number of approximate conversions between metric and US length units. These
include:

* A meter is about the same length as a yard.
* A meter is about three feet long.

* A decimeter is about four inches long.

* Aninch is about 25 millimeters.

* A foot contains about 30 centimeters.

* A foot contains about 3 decimeters.

Volume Units

The common measures of volume in the U.S. system of measurements are:

* teaspoons

+ tablespoons = 3 teaspoons

* fluid ounces = 2 tablespoons, 6 teaspoons
* cups = 8 fluid ounces, 16 tablespoons

* pints =2 cups, 16 fluid ounces

* quarts = 2 pints, 4 cups

» gallons = 4 quarts, 8 pints, 16 cups

Temperature

The metric system uses the Celsius scale to measure temperature. However, temperatures
are still measured on the Fahrenheit scale in the U.S.

Water freezes at 0° Celsius and boils at 100° Celsius which is a difference of 100°. Water
freezes at 32° Fahrenheit and boils at 212° Fahrenheit which 1s a difference of 180°.

180
Therefore each degree on the Celsius scale is equal to 100 or 3 degrees on the Fahrenheit

scale.
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PERCENTS

What is a Percent?

A percent is a ratio of a number to 100. A percent can be expressed using the percent
symbol %.

Example:
10 percent or 10% are both the same, and stand for the ratio 10:100.

Percents

Percent means “per hundred”, so

x% = i
100

or x hundredths.

A percent is just a fraction

However, it is a fraction with a denominator of 100, not just any fraction. When we
write the percent, we are just writing the numerator of the fraction. The denominator of
100 is expressed by the percent symbol “ %.” Remembering that the percent symbol means
“over one-hundred” can prevent a lot of confusion.

“9% ” means “ /1007

To convert a percent to a decimal

Divide the percentage by 100 (or move the decimal point two places to the left).

X
x% = —

Since 100 | the decimal equivalent is just the percentage divided by 100. But
dividing by 100 just causes the decimal point to shift two places to the left:

75% = ER 0.75
100

325% = 325 _ 3.25
100

To convert a decimal to a percent

Multiply the decimal number by 100 (or move the decimal point two places to the

right).
X
x% = —— 100 x% = x

Since 100 | it is also true that . Recall that the hundredths place is
the second place to the right of the decimal, so this is the digit that gives the units digit of
the percent. Of course, all this means is that you move the decimal point two places to the
right.
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PROCENTA

Co je procento?

Procento je pomér c¢isla ku 100. Procento mize byt vyjadifeno pouzitim symbolu
procenta %.

Priklad:
10 procent nebo 10% je stejné a je to pomer 10:100.

Procenta

Procento znamena "ku stu", tak

x% = i
100

nebo x setin.

Procento je pouze zlomek

At tak ¢i onak je to zlomek s jmenovatelem 100, ale neni to né&jaky zlomek. Kdyz
piSeme procento, piSeme pravé Citatele zlomku. Jmenovatel 100 je vyjadien symbolem
procenta "%". Pamatujte si, Ze symbol procenta znamend "nad jednim stem", mlZete tak
zabranit mnoha zdménam.

"% " znamena " /100 "

Prevadéni procent na desetinna Cisla

Délte celkové procento 100 (nebo piemistéte desetinnou ¢arku o dveé mista vlevo).

X
x% = —
Protoze 100 je ekvivalentni desetinné ¢&islo, pravé celkovému procentu
délenému 100. Ale d€leni 100 zptisobuje pouze posun desetinné ¢arky o dvé mista vlevo:
75

75% = — = 0,75
100

325% = 325 _ 3,25
100

Prevadéni desetinnych Cisel na procenta

Nasobte desetinné ¢islo 100 (nebo premistéte desetinnou ¢arku o dvé mista doprava).

0 - X 0
x% = — 100 x% = x
Protoze 100 | je také pravda, ze . Vzpomeiite si, Ze misto setin je
druhé misto vpravo od desetinné ¢arky, tak to je Cislice, kterd udava jednotkovou cislici
procenta. Samoziejmé, vSechno to znamena, ze pohybujete desetinnou ¢arkou o dvé mista

doprava.
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Converting between percents and their decimal equivalents is so simple that it is
usually best to express all percents in decimal form when you are working percent
problems.

To convert a percent to a fraction

Put the percentage over a denominator of 100 and calcel.

Writing a percent as a fraction is very simple if you remember that the percent is the
numerator of a fraction with a denominator equal to 100.

Example:
75% = 7.3
00 4
3050 = 522 =B _ 51
100 4 4
0.2%:0.2_ 2 1

In this last example, the first fraction has a decimal in it, which is not a proper way to
represent a fraction. To clear the decimal, just multiply both the numerator and the
denominator by 10 to produce an equivalent fraction written with whole numbers.

To convert a fraction to a percent

Divide the numerator by the denominator and multiply by 100.
To write a fraction as a percent you need to convert the fraction into hundredths.

For example:

3
If you saw the fraction 50" you should notice that doubling the numerator and the

denominator will produce an equivalent fraction that has a denominator of 100. Then
the numerator will be the percent that you are seeking:

With other fractions it is not always so easy. It is not at all obvious how to convert a
fraction like 7 into something over 100. In this case, the best thing to do is to

convert the fraction into its decimal form, and then convert the decimal into a
percent. To convert the fraction to a decimal, remember that the fraction bar indicates
division:

; = 5+7 007142857 O 71.4%

The “approximately equal to” sign (1) is used because the decimal parts have been
rounded off. It is more conventional to just use the standard equal sign with approximate
numbers, even though it is not entirely accurate.
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Prevadéni mezi procenty a jejich ekvivalentnimi desetinnymi Cisly je tak jednoduché,
ze je obvykle lepsi, kdyz pocitate ptiklady s procenty, vyjadtit vSechna procenta ve tvaru
desetinného Cisla.

Prevadéni procent na zlomky

Dejte celkové procento nad jmenovatele 100 a zkrat'te.

Zapsani procenta jako zlomku je velmi jednoduché, jestlize si pamatujete, Ze procento
je cCitatel zlomku s jmenovatelem 100.

Priklad:
75% = 7.3
00 4
3050, = 020 13 _ 51
100 4 4
032%:0,2_ 2 1

V poslednim ptikladé je ve zlomku desetinné ¢islo a to neni ten pravy zpisob zapisu
zlomku. Pii odstranéni desetinného Cisla staci jen Citatele a jmenovatele roznasobit 10,
abychom dostali ekvivalentni zlomek zapsany z celych ¢isel.

Prevadéni zlomku na procento

Délte citatele jmenovatelem a vynasobte 100.
K zapisu zlomku jako procenta potfebujete pievést zlomek na setiny.
Napriklad:
Kdyz vidite zlomek 5, m¢eli byste si vSimnout si, Ze zdvojnasobenim Citatele a

jmenovatele vznikne ekvivalentni zlomek, ktery mé jmenovatel 100. Potom ditatel
bude procento, které hledate:

S jinymi zlomky, to neni vzdy tak snadné. Neni viibec ziejmé jak prevést zlomek
5
jako 2 na néco nad 100. V tomto piipadé je nejlepsi prevést zlomek na jeho

desetinnou formu a pak pievést desetinné ¢islo na procento. Pfi pfevadéni zlomku na
desetinné Cislo si pamatujte, Ze zlomkova ¢ara naznacuje déleni:

=5+7 00,7142857 1 71,4%

|

Znaménko "pfiblizné rovno jako" (L) se pouziva, protoze desetinna &ast byla

zaokrouhlena. Pouziti standardniho znaménka rovna se je pohodIngjsi i s pfibliznymi €isly,
dokonce 1 kdyz to neni GpIné presné.
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Working percent problems

In percent problems, just as in fraction problems, the word “of” implies multiplication:
“x percent of a number” means “x% times a number”

Example:
What is 12% of 345?

12% is 100" which we can express in decimal form as 0.12. 12% of 345 means 12%

times 345, or

12 345 = 012 x345 = 414
100

We solve a problem like this by translating the question into mathematical symbols,
using x to stand for the unknown “what” and that the “of” means “times”:

What 1s 12% of 3457

V72T

x=(0.12) x (345)

Example:
What percent of 2342 is 319?

Once again we translate this into mathematical symbols:

What percent of 2342 15 3197

NI

x% x (2342) =319

Solving this equation involves a little bit of algebra. To isolate the x% on one side of
the equation we must divide both sides by 2342:

Y% = 319

2342
The calculator tells use that
x% = 0.1362

Now the right-hand side of this equation is the decimal equivalent that is equal to
x%, which means that x = 13.62, or

319 1s 13.62% of 2342.

If that last step confused you, remember that the percent symbol means “over 1007,
so the equation

x% = 0.1362
really says

X = 0.1362
100
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Pocitani uloh s procenty

V ulohéch s procenty tak jako v tillohach se zlomky slovo "z" naznacuje nasobeni:
"x procent z ¢isla" znamenad "x% krat ¢islo"
Priklad:
Kolik je 12% z 345?

12
12% je 100° to mize byt vyjadieno jako desetinné ¢islo 0,12. 12% z 345 znamena
12% krat 345, nebo
12 X345 = 0,12 x 345 = 414
100

Ulohu fe$ime pielozenim otazky do matematickych symbold, pouZitim x pro

n_n

neznamou "kolik" a "z" znamen4a "krat":

Kolik je 12% z 3457

el
x=(0.12) x (345)
Priklad:
Kolik procent z 2342 je 319?

Op¢t to prelozime do matematickych symboli:

Kolik procent z 2342 je 319?

NI

x% % (2342) =319

Reseni této rovnice zahrnuje trochu algebry. Pro izolaci x% na jednu stranu rovnice
musime dé€lit obé strany 2342:

Y% = 319

2342
Kalkulacka prozradi, ze
x% = 0,1362

Nyni prava strana této rovnice je ekvivalentni desetinné Cislo, které se rovna x% a to
znamena, ze x = 13,62, nebo

319 je 13,62% z 2342

Jestlize vas posledni krok zmatl, pamatujte si, Ze symbol procenta znamena "nad
100", takZe rovnice

x% = 0,1362

ve skutecénosti fika
2 = 01362
100
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or

x =100 x 0.1362
x = 13.62.
Example:

2.4 is what percent of 19.7?

Translating into math symbols:

2.4 1g what percent of 19.7?

NS

2.4= x% x (19.7)

Solving for x:
24 = x% x19.7

24 _

19.7

x% = 0.1218
= 12.18

So we can say that 2.4 is 12% of 19.7 (rounding to 2 significant figures).

Example:
46 is 3.2% of what?

Translating into math symbols:

46 18 3.2% of what?

TSN

46 = 3.2% x ()

Solving for x:

46 = 3.2% x x

46 = 0.032x
46

— =X

0.032

x = 14375

Therefore, we can say that 46 is 3.2% of 1400 (rounding to 2 significant figures).
Notice that in the second step the percentage (3.2%) is converted into its decimal
form (0.032).
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nebo
x =100 x 0,1362
x = 13,62
Priklad:
2,4 je kolik procent z 19,77

Ptelozeno do matematickych symbold:

2.4 je kolik procent z 19.77

Reseni pro x:
2,4 = x% %x 19,7

24 _ %
19,7

x% = 0,1218
x = 12,18

Tak muzeme fici, Ze 2,4 je 12% z 19,7 (zaokrouhlenim na 2 platné Cislice).
Priklad:

46 je 3,2% z kolika?

Ptelozeno do matematickych symbold:

46 je 3.2% z kolika?

Reseni pro x:
46 = 3,2% X x
46 = 0,032x
46
0,032
= 1437,5

Proto, mlzeme fici, ze 46 je 3,2% z 1400 (zaokrouhlenim na 2 platné dEislice)

Vsimnéte si, ze ve druhém kroku je procento (3,2%) ptevedeno na desetinny tvar
(0,032).
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Vocabulary:

acceptable range pfijatelny rozsah

accidentally  nahodné, nestastné
diasledky

accurate piesny

approximately (to) pfiblizné

conventional  tradi¢ni, obecny

direction sm¢ér, vedeni

entirely  Uplné, celkove

error chyba
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estimating  odhadovani

exact  piesny, urcity

obvious  ziejmy

percent  procento

percentage  celkové procento
proper (to) fadny, spravny, hodici se
rounded zaokrouhleny

simple  jednoduchy, prosty

to shift  sunout odstranit, radit



Interest, Simple Interest, Compound Interest

Interest is a fee paid to borrow money. It is usually charged as a percent of the total
amount borrowed. The percent charged is called the interest rate. The amount of money
borrowed is called the principal. There are two types of interest, simple interest and
compound interest.

Example:

A bank charges 7% interest on a $1000 loan. It will cost the borrower 7% of $1000,
which is $70, for each year the money is borrowed. Note that when the loan is up, the
borrower must pay back the original $1000.

Simple interest is interest figured on the principal only, for the duration of the loan.
Figure the interest on the loan for one year, and multiply this amount by the number of
years the money is borrowed for.

Example:

A bank charges 8% simple interest on a $600 loan, which is to be paid back in two
years. It will cost the borrower 8% of $600, which is $48, for each year the money is
borrowed. Since it is borrowed for two years, the total charge for borrowing the
money will be $96. After the two years the borrower will still have to pay back the
original $600.

Compound interest is interest figured on the principal and any interest owed from
previous years. The interest charged the first year is just the interest rate times the amount
of the loan. The interest charged the second year is the interest rate, times the sum of the
loan and the interest from the first year. The interest charged the third year is the interest
rate, times the sum of the loan and the first two years' interest amounts. Continue figuring
the interest in this way for any additional years of the loan.

Example:

A bank charges 8% compound interest on a $600 loan, which is to be paid back in
two years. It will cost the borrower 8% of $600 the first year, which is $48. The
second year, it will cost 8% of $600 + $48 = $648, which is $51.84. The total amount
of interest owed after the two years is $48 + $51.84 = $99.84. Note that this is more
than the $96 that would be owed if the bank was charging simple interest.

Percent increase, decrease and Discount

Percent increase and decrease of a value measure how that value changes, as a
percentage of its original value.

Example:

A collectors' comic book is worth $120 in 1994, and in 1995 its value is $132. The
change is $132 - $120 = $12, an increase in price of $12; since $12 is 10% of $120,
we say its value increased by 10% from 1994 to 1995.

A discount is a decrease in price, so percent discount is the percent decrease in price.
Example:

Chocolate bars normally cost 80 cents each, but are on sale for 40 cents each, which
1s 50% of 80, so the chocolate is on sale at a 50% discount.
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POWERS AND ROOTS

Exponents (Powers of 2, 3, 4, ...)

exponent or index

base 21
Exponential notation is useful in situations where the same number is multiplied

repeatedly.

The number being multiplied is called the base, and the exponent tells how many times
the base is multiplied by itself.

Example:
A4x4x4%x4x4x%x4 =4°
The base in this example is 4, the exponent is 6.
We refer to this as four to the sixth power, or four to the power of six.

We define positive integer powers by

x" = x, [k, y; ... 0x, (nfactors of x).

Properties

The above definition can be extended by other powers (i.e. other than positive integers)
to behave like the positive integer powers.

For example, we know that
xn Dxm - xn+m

for positive integer powers, because we can write out the multiplication.
Example:

x°x° = (x )(x O O O Ox) = x O Ox O O O e = x7

We now require that this rule hold even if n and m are not positive integers, although
this means that we can no longer write out the multiplication.

We can find several new properties of exponents by similarly considering the rule for
dividing powers:

m

X

m-—n

- X

n

X

We will assume that x # 0. This rule is quite reasonable when m and n are positive
integers and m > n.
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MOCNINY A ODMOCNINY

Exponenty (Mocniny 2, 3, 4, ...)

exponent nebo index

zaklad 1

Exponencialni zapis je uzitecny v situacich, kdyz je stejné Cislo opakované nasobeno.

Cislo, které je nasobené, se nazyva zdklad a exponent prozradi, kolikrat je zaklad
nasoben sam sebou.

Priklad:

4x4%x4x4x4%x4 =4°
V tomto piikladu je 4 zaklad, 6 je exponent.
Cteme to jako Gtyfi na $estou nebo &tvrta mocnina $esti.

Kladné celoc¢iselné mocniny definujeme jako

x" = x, [, by, ... 0x, (ncitateld x)

Viastnosti

Predchazejici definice miize byt rozsifena pro jiné mocniny (tj. pro jind nez kladna cela
¢isla), které se chovaji jako kladné celo¢iselné mocniny.

Napriklad vime ze
X" ™ = "
pro kladné celociselné mocniny, protoze to miZeme napsat jako nasobeni.
Priklad:
x*x® = (x O)(x O O Ok Ox) = x O O O O O e = x7

Nyni pozadujeme, aby toto pravidlo platilo, jestlize n a m nejsou kladnd cela disla,
ackoli to znamena, ze nemlUZeme vypsat nasobeni.

Neékteré nové vlastnosti exponentli miizeme najit, kdyz budeme podobné uvazovat
pravidlo pro déleni mocnin:

Budeme ptedpokladat, ze x # 0. Toto pravidlo je docela uzitecné, kdyz m a n jsou
kladna cela ¢isla a m > n.
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Example:
ﬁ x Che O Che e _ x Che e _ 4
. =

= X

X x [ 1

where indeed 5 — 2 = 3.

However, in other cases it leads to situation where we have to define new properties for
exponents. First, suppose that m < n. We can simplify it by canceling like divisors as
before:

=

g x [ _ 1 1
3

x*  x b O O O x Ox Ox x

But following our rule would give

b |

—_ 2-5 _ -3
- X - X

AL

In order for these two results to be consistent, it must be true that

1 -
X

or, in general,

x " =Ln
x .

Notice that a minus sign in the exponent does not make the result negative- instead, it
makes it the reciprocal of the result with the positive exponent.

Now suppose that n = m. The fraction becomes

n

><|><

which is obviously equal to 1. But our rule gives

n
X — xn—n — xO
n

X

Again, in order to remain consistent we have to say that these two results are equal, and
so we define

x’ =1

for all values of x (except x = 0, because 0° is undefined).
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Ptiklad:

X

x O Oc Ov O _ x Ov O _

X

5
x° x L - 1
kde vskutku 5 - 2 = 3.

Avsak v jinych ptipadech to vede k situaci, kde musime definovat pro exponenty nové
vlastnosti. Nejdiive predpokladejme, ze m < n. Mlzeme to zjednodusit zkracenim stejnych
délitelt tak jako predtim:

x’ x [ _ 1 1
3

X xOvDOr Ok O x DO Ox x

Ale nase nasledujici pravidlo by dalo

—_ 2-5 _ -3
- X - X

AL

Aby se tyto dva vysledky shodovaly, musi platit, ze

1 -
X

nebo obecné

x " =Ln
x .

Vsimnéte si, Ze znaménko minus v exponentu neznamend zaporny vysledek — misto
toho prevrati hodnotu vysledku s kladnym exponentem.
Nyni pfedpokladejte, ze n = m. Zlomek je

n

n

to je o¢ividné rovno 1. Ale nase pravidlo dava

Opct, aby ztstali shodné, musime fict, Ze tyto dva vysledky se rovnaji a tak definujeme

x’ =1

pro vSechny hodnoty x (kromé& x = 0, protoze 0° neni definovano).
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Roots

index or degree of the root ) radical

N 3\/§
™ radicand

Roots are the inverse of exponents. The common example is the square root, which
“undoes” the act of squaring.

For example:

Take 3 and square it to get 9. Now take the square root of 9 and get 3 again. It is also
possible to have roots related to powers other than the square. The cube root, for

example, is the inverse of raising to the power of 3. The cube root of 8 is 2 because
2°=8.

Va =y ifand only if ' = *.
Vo4 = 4 because 4 = 64

It is understood that if no index is shown, then the index is 2.

VX = ¥ ifandonlyif ¥ = X
Ji6 = 4 because 4° = 16,

Square Roots

The square root is the inverse function of squaring.
Every positive number has two square roots, one positive and one negative.

Example:
2 is a square root of 4 because 2 X 2 = 4, but -2 is also a square root of 4 because
(=2) x(=2) = 4.

Properties

5 -
i =

If x happens to be negative, then squaring it will produce a positive number, which will
have a positive square root, so

\/?

You don’t need the absolute value sign if you already know that x is positive.

* for all non-negative numbers x.

X for all non-negative numbers x.

= |x| for all real numbers x.
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Odmocniny

index nebo stupen odmocniny P odmocnitko

8
™ odmocnénec

Odmocniny jsou inverzni k exponentim. Bézny piiklad je druhd odmocnina, ktera
"zrusi" umocnéni na druhou.

Napriklad:

Vezméte 3 a umocnénim dostanete 9. Nyni vezméte druhou odmocninu z 9 a
dostanete znovu 3. Také je mozné mit odmocniny, které souvisi s jinymi nez druhymi
mocninami. Napfiiklad tfeti odmocnina je inverzni k 3 mocning. Tteti odmocnina z 8
je 2, protoze 2° = 8.

Vx = Y pravé tehdy, kdyz ¥ tEx .
Vo4 = 4 protoze 4’ = 64

Jestlize neni uveden zadny index, je to chdpano tak, Ze je index 2.

—_ 2
Ja =y pravé tehdy, kdyz VY~ X,
Vi = 4 protoze 4> =16

Druhé odmocniny

Druha odmocnina je inverzni funkce k funkci druhé mocniny.
Kazdé kladné ¢islo mé dvé druhé odmocniny, jednu kladnou a jednu zapornou.
Priklad:
2 je druha odmocnina ze 4, protoze 2 x 2 = 4, ale -2 je také druhd odmocnina z 4,
protoze (=2) X (=2) = 4.

Vlastnosti

[

~ ¥ pro viechna nezaporna éisla x.

[.2 —
* = X pro vSechna nezaporna &isla x.

Jestlize je ndhodou x zéporné, pak umocnénim na druhou vytvoifime cCislo kladné, které
bude mit kladnou druhou odmocninu, tak

Jx*

Znaménko absolutni hodnoty nepotiebujete, pokud vite, ze je x kladné.

= |x v r1 s xr
| | pro vSechna reédlna Cisla x.
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Do not attempt to do something like the distributive law with radicals:

\/a+b¢\/2+\/5
Na® +b*> £a+b

This is a violation of the order of operations. The radical operates on the result of
everything inside of it, not individual terms. Try it with numbers to see:

Jo+16 =25 =5
But if we (incorrectly) do the square roots first, we get

VO+16 # 9 +416 =3+4 =7

Perfect Squares
Some numbers are perfect squares, that is, their square roots are integers:
0,1,4,9, 16, 25, 36, etc.

It turns out that all other whole numbers have irrational square roots:
V2,43, 45, V6

The square root of an integer is either perfect or irrational.

, etc. are all irrational numbers.

Simplifying Radical Expressions
2
= [+ for all real numbers.
\/x— = \/;\/; if both x and y are non-negative, and

Never cancel something inside a radical with something outside of it:

if both x and y are non-negative, and y is not zero.

?;t\/}

The general plan for reducing the radicand is to remove any perfect powers.

In the following examples we will assume that x is positive.

Example:

Vi6x = V16x = 4Vx

In this case the 16 was recognized as a perfect square and removed from the radical,
causing it to become its square root, 4.

Example:

Ve = Ve = PV =y

Although x* is not a perfect square, it has a factor of x>, which is the square of x.
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The basic idea is to factor out anything that is “square-root able” and then go ahead and
square root it.
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Nepokousejte se u odmocnin pouzivat néco jako distributivni zadkon:
Ja+b #£a+\b
Na® +b* 2a+b

To je poruseni poradi operaci. Odmocnina plati pro vSechno, co je pod ni, ne pro kazdy

¢len zvlast. Zkuste to s Cisly a uvidite:

Jo+16 =25 =5

Ale pokud nejdfive (nespravné¢) odmocnime, dostaneme

JoO+16 2o +16 =3+4 =7
Dokonaleé c¢tverce

Nektera ¢isla jsou dokonalé ¢tverce, protoze jejich druhé odmocniny jsou cela ¢isla:

0,1,4,9, 16,25, 36 atd.
Ukazuje se, Ze vSechna ostatni celé ¢isla maji iracionalni druhé odmocniny:

V2,43, 5, J6 atd. jsou vSechno iracionalni Cisla.

Druhé odmocnina z celého ¢isla je bud’ dokonalé nebo iracionalni Cislo.
ZjednodusSovani vyrazii s odmocninou
Ji? = | . -
pro vSechna redln4 ¢isla.

VXY= \/;\/; jestlize x a y jsou nezaporna a

JE _Vx
Y ‘/; jestli x a y jsou nezdporna a y neni nula

Nikdy nekrat’te néco uvnitt odmocniny s né€im vné:
3x
NER
3
Obecny postup pii redukovani vyrazu pod odmocninou je odstranit vSechny dokonalé

mocniny.
V nasledujici ptikladech budeme piedpokladat, ze x je kladné.

Priklad:

Vi6x = V16x = 4Vx

V tomto ptipad¢ jsme nasli 16 jako dokonaly ¢tverec a odstranili ji z pod odmocniny,
to zpusobilo, Ze se stala druhou odmocninou 4.

Priklad:
Vi = Vxtx = i x = xdx

Ackoli x* neni dokonaly &tverec, ma Einitele x%, coZ je druha mocnina x.
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Zakladni mysSlenka je, rozlozit cokoli, co je "odmocnitelnd druhd mocnina" a pak
pokracovat a odmocnit to.
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Vocabulary:

base zaklad

canceling  zruSeni, kraceni
causing  zpuUsobeni, zpiisobujici
consistent  shodny, souhlasny
convention dohoda, umluva
cube root tfeti odmocnina
distributive law  distributivni zakon
exponent  exponent, mocnitel
exponential  exponencidlni
extended rozSifeny

incorrectly nespravné, chybné
indeed  vskutku, skute¢né

index index

inside  uvnitf, vnitfek

perfect power dokonala mocnina
perfect square dokonaly Ctverec
power mocnina

property  vlastnost

provided  za predpokladu, hodici se
radical radikalni

reasonable  raciondlni, rozumny
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recognized rozpoznany
repeatedly opé&t a opét, opétovné
requiring  vyZadujici

root odmocnina

root able odmocnitelny
situation  situace

square cCtverec

square root druh4 odmocnina
squaring umocnéni na druhou
superfluous nadbytecny

to assume  predpokladat, domnivat se
to cause zpulsobit, byt pfi¢innou
to look for  hledat

to mention zminit se

to recorgnize poznat, uznat

to refer  odkazat, odvolavat se
to remain  z(stat, zbyt

to require  Zadat, poZadovat

to suppose  predpokladat, ptipustit
violation  poruseni

wrong Spatny, nespravny



Exponential growth

The law of exponential growth can be written in different but mathematically
equivalent forms, by using a different base. The most common forms are the following:

x(t) = x,e" —xO/T=x0B+m§

where as in the example above x° expresses the initial quantity(i.e. x(7) for = 0).

The quantity £ is called the growth constant; the quantity 7 is known as the growth rate;
1 is the e-folding time; and 7 is the doubling time. Indicating one of these four equivalent
quantities automatically permits calculating the three others, which are connected by the
following equation (which can be derived by taking the natural logarithm of the above):

k:lzln_z: B I’E

T T O 100C

Examples of exponential growth
* Biology.
Microorganisms in a culture dish will grow exponentially, at first, after the first

microorganism appears (but then logistically until the available food is exhausted, when
growth stops).

A virus (SARS, West Nile, smallpox) of sufficient infectivity (k > 0) will spread
exponentially at first, if no artificial immunization is available. Each infected person can
infect multiple new people.

Human population, if the number of births and deaths per person per year were to
remain at current levels (but also see logistic growth).
*  Physics

Avalanche breakdown within a dielectric material. A free electron becomes sufficiently
accelerated by an externally applied electrical field that it frees up additional electrons as it
collides with atoms or molecules of the dielectric media. These secondary electrons also
are accelerated, creating larger numbers of free electrons. The resulting exponential growth
of electrons and ions may rapidly lead to complete dielectric breakdown of the material.

Nuclear chain reaction (the concept behind nuclear weapons). Each uranium nucleus
that undergoes fission produces multiple neutrons, each of which can be absorbed by
adjacent uranium atoms, causing them to fission in turn. If the probability of neutron
absorption exceeds the probability of neutron escape (a function of the shape and mass of
the uranium), £ > 0 and so the production rate of neutrons and induced uranium fissions
increases exponentially, in an uncontrolled reaction.
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ALGEBRAIC EXPRESSIONS

Variables
A variable is a symbol which represents an unknown or generic real number. Often we
use a letter from the end of the alphabet: x, y, z or a letter that stands for a physical

quantity: d for distance, ¢ for time, etc.

Constants
Constants are fixed values, like 2 or 7.
It can also be represented by letters: a, b, ¢, T e, k

Expressions
An expression is a mathematical statement that may use numbers, variables, or both.

The following are examples of expressions:

X
3+7
2><y+5

Example:
Roland weighs 70 kilograms, and Mark weighs & kilograms. Write an expression for

their combined weight.

The combined weight in kilograms of these two people is the sum of their weights,
which is 70 + .

To evaluate an expression at some number means we replace a variable in an
expression with the number, and simplify the expression.

Terms

Terms are separated by + or —

2x°—3x+4

N1/

a3 Terms

Factors
Factors are multiplied together.

Coefficients

Coefficients are constant factors that multiply a variable or powers of a variable

The middle term has 2 factors: —3 and x. We say that the coefficient of x is 3.
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ALGEBRAICKE VYRAZY

Promeénne

Proménna je symbol, ktery reprezentuje nezndmou nebo obecné realné Cislo. Casto
uzivame pismeno z konce abecedy: x, ), z nebo pismeno, které nahrazuje fyzikalni
veliCiny: d pro vzdalenost, ¢ pro Cas, atd.

Konstanty

Konstanty jsou pevné hodnoty jako 2 nebo 7.
Mohou byt také reprezentovany pismeny: a, b, ¢, g e, k

Vyrazy
Vyraz je matematické tvrzeni, které miize uzivat ¢isla, proménné nebo oboji.
Toto jsou ukazky vyrazi:
X
3+7
2xy+5
Priklad:
Roland vazi 70 kilogramii a Mark vazi k kilogramii. Napiste vyraz pro jejich
celkovou hmotnost.

Celkova hmotnost v kilogramech téchto dvou lidi je soucet jejich hmotnosti, coz je
70 + k.

Vypocitat hodnotu vyrazu pro néjaké ¢islo znamend, ze nahradime proménnou ve
vyrazu ¢islem a vyraz zjednoduSime.

Cleny

Cleny jsou oddélené + nebo —.

2x°—3x+4

NT/

3 ¢leny

Cinitelé

Cinitelé jsou mezi sebou nasobeny.

Koeficienty

Koeficienty jsou konstantni Ccinitelé, které nasobi proménné nebo mocniny
proménnych.
Prostiedni ¢len ma 2 Cinitele: -3 a x. Rikame, Ze koeficient x je -3.
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2x' —3x+4

A

2 Factors

The first term has three factors: 2 and two factors of x. We say that 2 is the coefficient

of x°.

2x’ —3x+ 4

M

3 Factars

The last term is a factor all by itself (although the number 4 could be factored into
2 x2).

2x° —3x+4

T

1 Factor

Simplifying Algebraic Expressions

By “simplifying” an algebraic expression, we mean writing it in the most compact or
efficient manner, without changing the value of the expression. This mainly involves
collecting like terms, which means that we add together anything that can be added
together. The rule here is that only like terms can be added together.

Like (or similar) terms

Like terms are those terms which contain the same powers of same variables. They can
have different coefficients, but that is the only difference.

3x, x, and —2x are like terms.

xy* and x* y are not like terms, because the same variable is not raised to the same
power.

Combining Like terms
Combining like terms is permitted because of the distributive law.

For example,
3x7 +5x7 = 3+ 5x° = 8x°

What happened here is that the distributive law was used in reverse.
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2x’—3x+4

A

2 Cinitelé

Prvni &len ma tfi &initele: 2 a dva &initele x. Rikame, Ze 2 je koeficient x>,
2
X" =i

A

3 Cinitelé

Posledni ¢len je Cinitel pouze sam se sebou (ackoli Cislo 4 mize byt rozlozeno na
2x2).

2x° -3x+4

T

1 Ginitel

ZjednoduSovani algebraickych vyrazi

"Zjednodusovanim" algebraického vyrazu minime psani v nejkompaktnéjSich nebo
usporné formé aniz zménime hodnotu vyrazu. To zahrnuje hlavné vybirani stejnych ¢lent,
c0Z znamena, zZe spolu s¢itdme to, co secteno byt mize. Pravidlo je zde takové, Ze mohou
byt secteny pouze stejné Cleny.

Stejné (nebo podobné) cCleny

Shodné ¢leny jsou ty Cleny, které obsahuji stejné mocniny stejnych proménnych.
Mohou mit rtizné koeficienty, ale to je jediny rozdil.

3x, x, a -2x jsou stejné Cleny.

x)* a x* y nejsou stejné Eleny, protoZe stejnd proménnd nema stejnou mocninu.

Slucovani stejnych Clenit
Slucovani stejnych ¢lent je dovoleno diky distributivnimu zdkonu.
Napriklad
3x + 5x7 = 3+ 5)x* = 8’

To co se zde stalo je, ze byl distributivni zakon pouZit obracené.
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Parentheses

Parentheses must be multiplied out before collecting like terms.

You cannot combine things in parentheses with things outside the parentheses. Think of
parentheses as opaque- the stuff inside the parentheses can’t “see” the stuff outside the
parentheses. If there is some factor multiplying the parentheses, then the only way to get
rid of the parentheses is to multiply using the distributive law.

Example:
3x +2(x —4) =3x +2x -8 =5x -8

Subtraction and Negatives
Subtraction can be replaced by adding the opposite
3x =2 =3x + (-2)

Negative signs in front of parentheses

A special case is when a minus sign appears in front of parentheses. At first glance, it
looks as though there is no factor multiplying the parentheses, and you may be tempted to
just remove the parentheses. What you need to remember is that the minus sign indicating
subtraction should always be thought of as adding the opposite. This means that you want
to add the opposite of the entire thing inside the parentheses, and so you have to change the
sign of each term in the parentheses. Another way of looking at it is to imagine an implied
factor of one in front of the parentheses. Then the minus sign makes that factor into a
negative one, which can be multiplied by the distributive law:

3x - (2-x) =3x + (-D[2 + (—x)]
3x + (-DR2) + (-)(—x) =3x -2 + x
=4x — 2

If there is only a plus sign in front of the parentheses, then you can simply erase the
parentheses:

3x+(2-x)=3x+2-x
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Zavorky

Zéavorky musi byt ped vybiranim shodnych ¢lenti roznasobeny.

Véci v zdvorkadch nemizete sluCovat s vécmi mimo zavorky. Vnimejte zédvorky jako
neprihledné - hmota uvnité zdvorek nemutze "vidét" hmotu vné zavorek. Jestlize néjaky
¢initel nasobi zavorky, pak jediny zptisob, jak se zbavit zavorek, je nasobeni s pouzitim
distributivniho zdkona.

Priklad:
3x +2(x —4) =3x +2x -8 =5x -8

Od¢itani a zaporné hodnoty
Od¢itani mize byt nahrazeno ptictenim opacného Cisla.

3x =2 =3x + (-2)

Zaporna znaménka pred zavorkami

Specidlni piipad je, kdyz se znaménko minus objevi pfed zdvorkami. Na prvni pohled
to vypadd, jako Ze tam neni zadny cinitel ndsobici zavorku a muze vas to svadét
k pouhému odstranéni zavorky. To co si potiebujete pamatovat je, Ze znaménko minus
naznacuje od¢itani, to by mélo byt vzdy mysleno jako scitani opacnych cisel. Toto
znamena, ze potiebujete pficist opacnou hodnotu toho, co je v zavorce a tak musite zménit
znaménko kazdého Clenu v zévorce. Dalsi zplisob, jak na toto pohliZet, je predstavit si
Cinitele jedna pfed zavorkou. Pak z Cinitele udéld znaménko minus zaporny Cinitel, ktery
mtiZze byt nasoben podle distributivniho zékona:

3x - (2-x) =3x + (-D[2 + (—x)]
=3x+(-DQ2)+ (-)(—x) =3x -2 +«x
=4x — 2

Jestlize je pted zdvorkou jen znaménko plus, miizete zdvorky jednoduSe vymazat:

Ix+2-x)=3x+2-x
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Vocabulary:

koeficient, soucinitel
sbirani

kombinovani, sluc¢ovaci
kompaktni, pevny
konstanta
ucinny, vykonny
entire  cely, Uplny
explicitly  explicitné, vyslovné
factor faktor, délitel, Cinitel
generic  vSeobecny
glance letmy pohled
grouping  seskupeni, seskupovani
immediately ihned, okamzité
inconvenient
indicating
manner zpusob, zvyk
opaque neprithledny
permitted dovoleny
physical quantity fyzikalni veli¢ina

coefficient
collecting
combining
compact
constant
efficient

oznamujici, signalizujici

nevhodny, nevyhovujici
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restriction snizeni

reverse obraceny, opacny
separated  oddéleny, odlouceny
stuff hmota

tedious  nudny, inavny

to erase  vymazat

to evaluate  vypocitat hodnotu
to fix upevnit, stanovit

to group tvofit skupinu
toimply  implikovat

to involve vyzadovat, umocnit
to permit  dovolit, povolit

to raise  zvysit, povysit

to remove  odstranit

to replace  nahradit

to getrid  zbavit se, odstranit
to tempt  svadét k Spatnému

to undistribute nerozttidit
undistributed nerozlozeny



Special Products of Binomials

Some products occur so frequently in algebra that it is advantageous to be able to
recognize them by sight. This will be particularly useful when we talk about factoring.

In the following examples the special products of binomials are multiplied out using the
FOIL method, and then simplified

Product of two binomials: FOIL (First-Outer-Inner-Last)

Because the situation of a binomial times a binomial is so common, it helps to use a
quick mnemonic device to help remember all the products. This is called the FOIL method.

Example:

(x +2)(x +3)
F o I L
x>+3x +2x +6

1 The F stands for first, which means the x in the first factor times the x in the second
factor.

2 The O stands for outer, which means the x in the first factor times the 3 in the second
factor.

3 The I stands for inner, which means the 2 in the first factor times the x in the second
factor.

4 The L stands for /ast, which means the 2 in the first factor times the 3 in the second
factor.

Of course you would then combine the 3x + 2x into a 5x, because they are like terms,
so the final result is

(x+2)(x+3)=x*+5x+6.

Difference of two squares and Squaring a binomial

What you should to be able to recognize by sight are these three formulas:
(a +b) =a° +2ab+b°

a* - 2ab + b*

(a = by’
(a +bYa—-b) =a” - b

You should be able to recognize these products both ways. That is, if you see the left
side you should think of the right side, and if you see the right side you should think of the
left side.
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RATIONAL EXPRESSIONS

A rational expression is a ratio of polynomials:

x? -1
2-x
1
x

X +2x —x+5
x2+3x -1

Excluded Values

Whenever an expression containing variables is present in the denominator of a
fraction, you should be alert to the possibility that certain values of the variables might
make the denominator equal to zero, which is forbidden. This means that when we are
talking about rational expressions we can no longer say that the variable represents “any
real number.” Certain values may have to be excluded.

For example, in the expression
2x -1
3x

2

we cannot allow the value x = 0 so we would add the comment (x # 0).

We don’t care if the numerator is zero. If the numerator is zero, that just makes the
whole rational expression zero.

It is important to keep this in mind as you work with rational expressions, because it
can happen that you are trying to solve an equation and you get one of the “forbidden”
values as a solution. You would have to discard that solution as being unacceptable. You
can also get some crazy results if you don’t pay attention to the possibility that the
denominator might be zero for certain values of the variable.

Simplifying Rational Expressions

Canceling Like Divisors

When we reduce a common fraction we do so by noticing that there is a divisor
common to both the numerator and the denominator which we can divide out of both the
numerator and the denominator.

Example:
4_202_2
6 213 3

We use exactly the same procedure to reduce rational expressions.

Example:
4x* _ 2x [2x _ 2x

6x 2x [B ?
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LOMENE VYRAZY

Lomeny vyraz je pom¢r mnohoclend:

x? -1
2-x
1
x

X +2x —x+5
x2+3x -1

Vylouc¢ené hodnoty

Kdykoli je ve jmenovateli zlomku vyraz obsahujici proménné, méli byste byt ostraziti,
protoze je moznost, ze ur¢it¢ hodnoty proménnych by mohly ucinit jmenovatel rovny nule,
coz je zakézano. Toto znamend, ze kdyz hovotime o lomenych vyrazech, nemtizeme déle
fikat, Ze proménna reprezentuje "néjaké realné Cislo". Urcité hodnoty musi byt vyiazeny.

Napriklad ve vyrazu
2x -1
3x

nemuzZeme povolit hodnotu x = 0, tak bychom pfidali poznamku (x # 0).

Nestarame se, jestli je Citatel nula. Jestlize je Citatel nula, ucini pouze z celého
lomeného vyrazu nulu.

Je dulezité na to pamatovat, kdyz pracujete s lomenymi vyrazy, protoze se mize stat, ze
se pokousite fesit rovnici a jako feSeni dostanete jednu ze "zakazanych" hodnot. Toto
nevyhovujici feSeni byste museli vyfadit. Také muZete dostat néjaké Silené vysledky,
jestlize si nevS§imnete moznosti, Ze by jmenovatel mohl byt pro urcité hodnoty proménnych
nula.

ZjednodusSovani lomenych vyrazi

Kraceni stejnych délitelii

Kdyz redukujeme bézny zlomek, délame to tak, Ze si v§imame, Ze existuje spolecny
delitel jak pro Citatel tak pro jmenovatel, kterym mizeme Citatele i jmenovatele vydélit.

Priklad:

Uplné stejny postup pouzivame pii snizovani lomenych vyrazi.
Priklad:
4x* _ 2x [@x _ 2x

6x 2x [B ?
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Polynomial / Monomial

Each term in the numerator must have a divisor that cancels a common divisor in the
denominator.

For example:
4x+6 _ 2x+3
2y y

but

2x +1
2

cannot be reduced because the 2 is not a common divisor of the entire numerator.

You can only cancel a divisor of the entire numerator with a divisor of the entire
denominator.

A fraction with more than one term in the numerator can be split up into separate
fractions with each term over the same denominator; then each separate fraction can be
reduced if possible.

Example:
2x +1 2x 1 1
= — — = x + —
2 2 2 2
Think of this as the reverse of adding fractions over a common denominator.
Sometimes this is a useful thing to do, depending on the circumstances. You end up with

simpler fractions, but the price you pay is that you have more fractions than you started
with.

Polynomials must be factored first. You can’t cancel divisors unless you can see the
divisors:

+

1 X
+ - ==
2 1

Example:

x> +2x -8 _(x=2)(x+4) _ (xt+4) _ .
x =2 (x —2) 1

+4

Notice how canceling the (X — 2) from the denominator left behind a factor of 1.

Multiplication

Both the numerators and the denominators multiply together.
Common divisors may be cancelled before multiplying.

Example:
Given expression: x* +3x+2 sz -4
x =2 x+1
First factor all the expressions. = ;xl)fxz;- 2) D(x _( )gz)f-xl; 2)
Now cancel common divisors. = (x : 2) D(x : 2)

(x+2)(x+2) = (x+ 2)2

Now just multiply what’s left.
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Mnohoc¢len / Jednoclen

Kazdy c¢len v ¢itateli musi mit délitele, ktery krati spolecny délitel v jmenovateli.

Napriklad:
4x+6 _ 2x +3
2y oy
ale
2x +1
2

nemuze byt redukovan, protoze 2 neni spolecny délitel celého Citatele.
Muzete vyskrtnout jen délitele celého Citatele s délitelem celého jmenovatele.

Zlomek s vice neZ jednim ¢lenem v Citateli mize byt rozdélen do oddélenych zlomki s
kazdym c¢lenem nad stejnym jmenovatelem; pak kazdy jednotlivy zlomek muze byt
redukovan, jestliZe je to mozné.

Priklad:

2x+1 _ 2x 1 1 1
== + - +5—x+—

2 2 2 2
Myslete to jako obracené sc¢itani zlomkl nad spole¢nym jmenovatelem. Udé¢lat to, je
nekdy uziteCna véc, zdlezi na okolnostech. Skoncite s jednodussimi zlomky, ale na tukor
toho, ze mate vic zlomku nez s kolika jste zacali.

X
1

Nejdiive musi byt mnohocleny rozloZeny na Cinitele. Nemitizete Skrtnout délitele,
jestlize je nevidite.
Priklad:
X 42 -8 _ (- +d) _ (x+d) _
x =2 (x =2 1

+4

Vsimnéte si, jak vyskrtnuti (X — 2) z jmenovatele dole zanecha &initele 1.

Nasobeni

Jak Citatele tak jmenovatele nasobte spolecné.
Spole¢ny délitel mtze byt pred ndsobenim zkracen.

Priklad:
Je dan vyraz: x* +3x +2 sz -4
x =2 x +1
Nejdiive rozlozte viechny vyrazy. € :xl)fxz; 2) o(x _( xz)f_xl)"' 2)
Nyni vyskrtnéte spolecné délitele. € -; 2) D(x -; 2)
Nyni pouze vynasobte to, co zlstalo. = (x+2)(x+2) = (x+2)°
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Division
Division is multiply by the reciprocal of the divisor. Invert the second fraction, then

proceed with multiplication as above. Do not attempt to cancel divisors before it is written
as a multiplication.

Addition and Subtraction

Finding the LCM
The LCM is built up of all the divisors of the individual denominators, each divisor
included the most number of times it appears in an individual denominator.

The product of all the denominators is always a common denominator, but not
necessarily the LCM.

Example:

. . x—1 2x

Given expression: > + —
x*-1 x" —-2x+1

. both d ) _ x -1 + 2x

actor both denominators. GrDa-D  (-Dx-1
Assemble the LCM. LCD = (x+D(x - D(x -1
Build up the fractions so (x - D(x - 1) . 2x(x + 1)

that they both have the =
LCM fg]r a denominator. (x+Dx-Dx -1 (x+Dx-Dx -1

Now that they are over the (x = )(x = 1) + 2x(x + 1)
same denominator, you =
can add the numerators. (x + Dl = Dlx = 1)
¥ = 2x + 14 2x7 +2x _ 3x7 +1

(x+DE-DE -1  (x+DEx =D -1

And simplify. =

128



Deéleni

Déleni je nésobeni ptevracenou hodnotou délitele. Pievratte druhy zlomek, potom
pokracujte s nasobenim, jak je uvedeno vyse. Nepokousejte se kratit Cinitele diive, nez je
to napsano jako nasobeni.

Scitani a odcitani

Hledani NSN

NSN je sestaven ze vSech déliteli jednotlivych jmenovatelil, kazdy délitel je zahrnuty
tolikrat, kolikrat se objevi v jednotlivém jmenovateli.

Soucin vSech jmenovateld je vzdy spoleény jmenovatel, ale ne nutné NSN.

Priklad:
Je dan vyraz: xz— ! t = 2
x*-1 x" —-2x+1

_ a x—1 2x
Rozlozte oba jmenovatele. = Gr D=1 + G- -1
Najdéte NSN. LCD = (x + D(x = D(x = 1)
Vytvoftg zlomky ta’k, ze _ (x = D(x -1 N 2x(x + 1)
D oaovatelieh G D - D= ) (e D = D - )
Nyni maji stejny (x =D(x —-1) +2x(x +1)

jmenovatel, tak mizete
sCitat Citatele.

(x + D(x = D(x = 1)

x2—2x+1+2x2+2x: 3x7 +1
(x+Dx-D(x-1) (x+Dx-D(x -1

A zjednoduste. =
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Vocabulary:

alert ostrazity, Zivy, bystry
alternative alternativni, nahradni
attention pozornost
circumstance okolnost, nahoda
comment poznamka, komentar
containing  obsahujici
excluded vyfazeny, vyjmuty
expression vyraz, vyjadieni
forbidden zakéazany, nedovoleny
LCD NSD

monomial jednoclen
polynomial polynom
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rational expression
to alert  varovat
to assemble  shromazdit, sestavit

to exclude from vybratz, vyloucit z
to extend protahnout, rozsitit

to forbid zakazat

to split up rozdé¢lit se, rozpadnout

to undefine nedefinovat
unacceptable nepiijatelny, nevhodny
undefined nedefinovany, neurcity
unless jestlize ne, aby ne

lomeny vyraz



Graphing Rational Functions

X
A rational function is a function of the form ¥ = % where both p(x) and ¢g(x) are

polynomials. Although polynomials are defined for all real values of x, rational functions
are not defined for those values of x for which the denominator, g(x), is 0. The x-intercepts
(if any) of y are the zeros of the numerator, p(x), since the function is zero only when it's
numerator is 0. The most important feature that distinguishes the graphs of rational
functions is the presence of asymptotes. Generally, asymptotes of a function are lines that
the graph of the function gets closer and closer to (but does not actually touch), as one
travels out along that line in either direction.

The vertical asymptotes for a rational function are determined by the zeros of the
denominator (i.e. the values for which the denominator equals 0). You can find the vertical
asymptotes by equating the denominator to 0 and solving, and then see if y approaches
infinity or negative infinity on each side of the potential asymptote.

For example, '
2 20
f(x) = f(x) increases

without baund

x =3
10

-1 4 5 ]
|
-10  f(x) decreases 4 !
withoyt bound 1!
| Yertical
-20 \ | asymptote
|

The horizontal asymptotes of a function can be found by dividing both the numerator
and denominator of the rational function by the highest power of x that appears in the

c
denominator. You will then likely produce at least one term of the form —. As x
Xn

approaches infinity (positive or negative), this term approaches zero, thus it can be
eliminated from the expression, and you can solve for y to find the horizontal asymptotes.

For exapmle,

2x +1

f(x) =

as x decrases f(x) approaches & as xincreases f(x) approaches 2

1 y =2, horizontal
asymptote
-12 -10 -8 -G -4 -2 \ 2 4 G g 10 1z
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ALGEBRAIC EQUATIONS

coefficients

7\
x +1 =4
\

unknown quantity

Solutions of Algebraic Equations

An expression is just a statement like
2x +3
This expression might be equal to any number, depending on the choice of x.
For example:

If x = 3 then the value of this expression is 9. But if we are writing an equation, then
we are making a statement about its value. We might say

2x +3 =7

A mathematical equation is either true or false. This equation, 2x + 3 = 7, might be
true or it might be false; it depends on the value chosen for x. We call such equations
conditional, because their truth depends on choosing the correct value for x. If I choose
x =3, then the equation is clearly false because 2 L{3) + 3 = 9 not 7. In fact, it is only
true if I choose x = 2. Any other value for x produces a false equation. We say that x =2 is
the solution of this equation.

Solutions
The solution of an equation is the value of the variable that make the equation a true
statement.

An equation like 2x + 3 = 7 is a simple type called a linear equation in one variable.
These will always have one solution, no solutions, or an infinite number of solutions.

One Solution
This is the normal case, as in our example where the equation 2x + 3 = 7 had exactly
one solution, namely x = 2.

The other two cases (no solution and an infinite number of solutions) are the oddball
cases that you don’t expect to run into very often. Nevertheless, it is important to know that
they can happen in case you do encounter one of these situations.
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ALGEBRAICKE ROVNICE

koeficienty

7\
x +1 =4
\

neznama veliina

ReSeni algebraickych rovnic

Vyraz je jen tvrzeni jako
2x +3
Tento vyraz by mohl byt v zavislosti na vybéru x roven jakémukoliv ¢islu.
Napriklad:
Jestlize x = 3, pak je hodnota tohoto vyrazu 9. Ale pokud piSeme rovnici, pak o jeho
hodnoté ¢inime vypovéd’. Mohli bychom fict
2x+3 =7

Matematické rovnice je bud’ pravdiva nebo nepravdiva. Tato rovnice 2x +3 = 7 by
mohla byt pravdiva nebo by mohla byt nepravdiva; to zavisi na hodnoté, zvolenou za x.
Takové rovnice nazyvame podminkové, protoze jejich pravdivost zavisi na vybéru spravné
hodnoty pro x. Jestli si vyberu x=3, pak rovnice je jasn¢ nepravdiva, protoze
2 3) +3 = 9, ne 7. Ve skutecnosti, je pravdivd, jen jestlize si vyberu x = 2. Jakékoli
jind hodnota pro x produkuje nepravdivou rovnici. Rikdme, Zze x =2 je feSenim této
rovnice.

L4 v 14
Reseni
Resenim rovnice je hodnota proménné, ktera ¢ini rovnici pravdivym tvrzenim.

Rovnice jako 2x +3 = 7 je jednoduchy typ nazyvany linedrni rovnice s jednou
proménnou. Bude mit vzdy jedno feseni, zddna feSeni nebo nekone¢né mnoho feseni.

Jedno FeSeni

To je normalni ptipad tak jako v nasem ptikladu, kde rovnice 2x + 3 = 7 m¢éla prave
jedno feseni a to x = 2.

Jiné dva ptipady (Zadné feSeni a nekonecné mnoho feSeni) jsou zvlastni pripady, které
neocekavate, ze nastanou velmi Casto. Nicméné je dilezité védeét, ze se mohou piihodit v
pripadé, Ze se s jednou z téchto situaci setkate.
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Infinite Number of Solutions

Consider the equation
X =X
This equation is obviously true for every possible value of x. This is, of course, a

ridiculously simple example, but it makes the point. Equations that have this property are
called identities.

Some examples of identities would be

2x = x +x

3=3

All of these equations are true for any value of x.
The second example,

3 =3,

is interesting because it does not even contain an x, so obviously its truthfulness
cannot depend on the value of x!

When you are attempting to solve an equation algebraically and you end up with an

obvious identity (like 3=3 ), then you know that the original equation must also be an
identity, and therefore it has an infinite number of solutions.

No Solutions
Now consider the equation
x+4=x+3

There is no possible value for x that could make this true. If you take a number and add
4 to it, it will never be the same as if you take the same number and add 3 to it. Such an
equation is called a contradiction, because it cannot ever be true.

If you are attempting to solve such an equation, you will end up with an extremely
obvious contradiction such as 1=2. This indicates that the original equation is a
contradiction, and has no solution.

Equivalent Equations

The basic approach to finding the solution to equations is to change the equation into
simpler equations, but in such a way that the solution set of the new equation is the same as
the solution set of the original equation. When two equations have the same solution set,
we say that they are equivalent.

What we want to do when we solve an equation is to produce an equivalent equation
that tells us the solution directly. Going back to our previous example.

2x +3 =7

We can say that the equation x = 2 is an equivalent equation, because they both have
the same solution, namely x = 2. We need to have some way to convert an equation like
2x + 3 = 7 into an equivalent equation like x = 2 that tells us the solution. We solve
equations by using methods that rearrange the equation in a manner that does not change
the solution set, with a goal of getting the variable by itself on one side of the equal sign.
Then the solution is just the number that appears on the other side of the equal sign.
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Nekone¢né mnoho reSeni

Predpokladejte rovnici
X =x
Tato rovnice je ocividné pravdiva pro kazdou moznou hodnotu x. Toto je ovsem sméSné
jednoduchy piiklad, ale vytvaii hlavni smysl. Rovnice, které maji tuto vlastnost, jsou
nazyvany identitami.
Nekteré priklady identit jsou

2x = x +x
3=3
Vsechny tyto rovnice jsou pravdivé pro jakoukoliv hodnotu x.
Druhy priklad

3=3
je zajimavy, protoze dokonce neobsahuje x, takze pravdivost ur¢ité¢ nemiize zaviset
na hodnot¢ x!

Kdyz se pokousite feSit rovnici algebraicky a skoncite se ziejmou identitou (jako

3= 3), pak vite, ze ptivodni rovnice musi byt také identitou, a proto ma nekonecné
mnoho feseni.

ZAdné FeSeni
Nyni predpokladejte rovnici
x+4=x+3

Neexistuje zadna pftijatelnd hodnota pro x, kterd by mohla ucinit rovnici pravdivou.
Jestlize vezmete Cislo a pfictete k nému 4, nikdy to nebude stejné, jako pokud byste vzali
stejné Cislo a pricetli k nému 3. Takova rovnice se nazyva spor, protoze nemtize byt nikdy
pravdiva.

Pokud se pokousite fesit takovou rovnici, skoncite s extrémné ziejmym sporem jako
1 = 2. To naznacuje, Ze pivodni rovnice je spor a nema zadné feSeni.

Ekvivalentni rovnice

Zékladni pfistup k nalezeni feSeni rovnic je ménit rovnici na jednodussi rovnice, ale
takovym zpusobem, ze mnozina feSeni nové rovnice je stejna jako mnozina feSeni ptivodni
rovnice. Kdyz maji dvé rovnice stejnou mnozinu feseni, fikame, ze jsou ekvivalentni.

Co chceme d¢lat, kdyz feSime rovnici, je produkovat ekvivalentni rovnici, kterd ndm
rovnou fekne feSeni. Vrat'te se zpét k naSemu predchozimu ptikladu.

2x +3 =7

Miuzeme fict, Ze rovnice x = 2 je ekvivalentni rovnice, protoze ob¢ maji stejné feSeni
ato x = 2. Potfebujeme mit néjaky zplsob k transformaci rovnice jako 2x + 3 = 7 na
ekvivalentni rovnici jako x = 2, kterd nam fekne feSeni. Re$ime rovnice pouzivanim
metod, které¢ v uréitém smyslu pfeskupi rovnici a nezméni mnozinu feSeni s cilem dostat
samotnou proménnou na jednu stranu znaménka rovnd se. Potom je feSeni Cislo, které se
objevi na druhé stran¢ znaménka rovna se.
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The methods of changing an equation without changing its solution set are based on the
idea that if you change both sides of an equation in the same way, then the equality is
preserved. Think of an equation as a balance - whatever complicated expression might
appear on either side of the equation, they are really just numbers. The equal sign is just
saying that the value of the expression on the left side is the same number as the value on
the right side. Therefore, no matter how horrible the equation may seem, it is really just
saying something like 3 = 3.

The Addition Principle

Adding (or subtracting) the same number to both sides of an equation does not change
its solution set.

Think of the balance analogy—if both sides of the equation are equal, then increasing
both sides by the same amount will change the value of each side, but they will still be
equal.

For example, if
3 =3,
then
3+2=3+2.
Consequently, if
6 +x =28

for some value of x (which in this case is x = 2), then we can add any number to
both sides of the equation and x = 2 will still be the solution. If we wanted to, we
could add a 3 to both sides of the equation, producing the equation

9+ x =11.

As you can see, x = 2is still the solution. Of course, this new equation is no simpler
than the one we started with, and this maneuver did not help us solve the equation.

Example:
If we want to solve the equation 6 + x = 8,
the idea is to get x by itself on one side, and so we want to get rid of the 6 that is on
the left side. We can do this by subtracting a 6 from both sides of the:
6-6+x=8-6
or
x =2
You can think of this operation as moving the 6 from one side of the equation to the
other, which causes it to change sign.

The addition principle is useful in solving equations because it allows us to move
whole terms from one side of the equal sign to the other. While this is a convenient way to
think of it, you should remember that you are not really “moving” the term from one side
to the other—you are really adding (or subtracting) the term on both sides of the equation.
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Metody transformace rovnice bez ménéni jeji mnoZiny feSeni jsou zaloZené na
mySlence, Ze pokud meénite obé strany rovnice stejnym zpiisobem, pak je rovnost
zachovana. Myslete na rovnici jako na vahu - jakkoliv slozity vyraz by se mohl objevit na
jedné nebo druhé strané rovnice, jsou to opravdu jen ¢isla. Znaménko rovna se jen ik, ze
hodnota vyrazu na levé stran¢ je stejné Cislo jako hodnota na stran¢ pravé. Proto bez

24

ohledu na to jak hrozna se rovnice mize zdat, nam v podstaté¢ fika jen néco jako 3 = 3.

Scitaci princip

S¢itani (nebo odcitani) stejného Cisla k obou strandm rovnice neméni mnozinu jejich
reSenti.

Myslete na obdobu véahy - jestliZze jsou obé& strany rovnice stejné, pak zvétSovani obou
stran o stejné mnozstvi bude ménit hodnotu obou stran, ale budou si stale rovny.

Napriklad jestli
3 =3,
pak
3+2=3+2.
Nasledkem toho, jestlize
6 +x =28

pro n¢jakou hodnotu x (kterd je v tomto pfipadé¢ x = 2), pak miZeme pficist
jakékoli ¢islo k obéma strandm rovnice a x = 2 bude stile feSeni. Jestlize chceme,
muizeme k obéma strandm rovnice piicist 3 a to produkuje rovnici

9+ x =11.

Jak muzete vidét, x = 2 je stale feSeni. Samoziejm¢ tato nova rovnice neni
jednodussi nez ta, se kterou jsme zacinali a tento manévr nam fesit rovnici nepomohl.

Priklad:
Jestlize chceme fesit rovnici 6 + x = 8§,
je myslenka dostat na jednu stranu samotné x a tak se chceme zbavit 6, kterd je na
levé strané. Mlizeme to udélat odectenim 6 od obou stran rovnice:
6-6+x=8-6
nebo
x =2
MiiZete na tuto operaci myslet jako na piesunuti 6 z jedné strany rovnice na druhou,
coz zpusobi zménu znaménka.
Sc¢itaci princip je pii feSeni rovnic uzitecny, protoze nam dovoluje pfemistit celociselné
Cleny z jedné strany znaménka rovna se na druhou. Zatimco toto je vhodny zpiisob jak na

to myslet, méli byste si pamatovat, Ze doopravdy "neptfesouvate" vyraz z jedné strany na
druhou - doopravdy pficitate (nebo odecitate) Clen na obou stranach rovnice.
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Notes

In the previous example, we wrote the —6 in-line with the rest of the equation. This is
analogous to writing an arithmetic subtraction problem in one line, as in
234 - 56 = 178.

You probably also learned to write subtraction and addition problems in a column
format, like

234
-6
178
We can also use a similar notation for the addition method with algebraic equations.
Example:
Given the equation
x+3=2
We want to subtract a 3 from both sides in order to isolate the variable.
x+3= 2
-3=-3
x = -1

Here the numbers in the second row are negative 3’s, so we are adding the two rows
together to produce the bottom row.

The advantage of the column notation is that it makes the operation easier to see and
reduces the chances for an error. The disadvantage is that it takes more space, but that is a
relatively minor disadvantage. Which notation you prefer to use is not important.

Multiplication Principle
Multiplying (or dividing) the same non-zero number to both sides of an equation does
not change its solution set.
Example:
6x2 =12
3x6x2 =3x12

so if 6x = 12, then 18x = 36 for the same value of x (which in this case is x = 2).

The way we use the multiplication principle to solve equations is that it allows us to
isolate the variable by getting rid of a factor that is multiplying the variable.

Example:
2x = 6

To get rid of the 2 that is multiplying the x, we can divide both sides of the equation
by 2, or multiply by its reciprocal (one-half).
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Poznamky

V ptedchozim ptikladu jsme -6 psali v fad¢ se zbytkem rovnice. Je to obdobny zépis
v jednom fadku jako psani tloh aritmetického od¢itani, jako v

234 - 56 = 178.
Pravdépodobné jste se také ucili psat piiklady na odcitani a s¢itani pod sebe, jako
234
- 56
178
Mtuzeme také podobny zapis pouzit u s¢itaci metody s algebraickymi rovnicemi.
Priklad:

Dana rovnice

x+3=2
Chceme odecist 3 z obou stran, abychom izolovali proménné.
x+3= 2
-3=-3
x = -1

Cisla ve druhém tadku jsou zaporné 3ky, tak s¢itame dva fadky dohromady a
vysledkem je spodni fadek.

Vyhodou sloupcového zéapisu je, Ze operace je snadnéji viditelnd a snizi se Sance na

chybu. Nevyhodou je, ze zabird vice prostoru, ale to je relativné mensi nevyhoda. Neni
dulezité, ktery zapis preferujete.

Princip nasobeni

Nasobeni (nebo dé€leni) obou stran rovnice stejnym nenulovym c¢islem, neméni
mnozinu jejich feSeni.
Priklad:

6 x 2
3x6x2

12
3 x12

Tak jestlize 6x = 12, pak 18x = 36 pro stejnou hodnotu x (kterd je v tomto ptipadé
x=2).

Zpusob, ktery pouzivame pii feSeni rovnic principem nasobeni, ndm dovoli izolovat
proménné, zbavenim se Cinitele, ktery nasobi proménnou.

Priklad:
2x = 6

2, kterou je x nasobeno, se mizeme zbavit délenim obou stran rovnice 2 nebo
nasobenim jeji pievracenou hodnotou (jednou polovinou).
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Either divide both sides by 2:

2x =
2 _ 6
2 2
x =3
or multiply both sides by a half:
2x = 6
Bl— H 2x = Bl— H 6
R0 R0

x =3

Whether you prefer dividing by the number or multiplying by its reciprocal is not
important.

Using the Principles Together

Suppose you were given an equation like
2x =3 =5,

You will need to use the addition principle to move the —3, and the multiplication
principle to remove the coefficient 2. Which one should you use first? Strictly speaking, it
does not matter - you will eventually get the right answer. In practice, however, it is usually
simpler to use the addition principle first, and then the multiplication principle. The reason
for this is that if we divide by 2 first we will turn everything into fractions.

Example:
Given: 2x =3 =5

Suppose we first divide both sides by 2.

2x -3 _5
2 2
2 _3_s
2 2 2
3_5

X - — = —
2 2

Now there is nothing wrong with doing arithmetic with fractions, but it is not as
: : : : 3
simple as working with whole numbers. In this example we would have to add 5 to

both sides of the equation to isolate the x. It is usually more convenient to use the
addition principle first.

Example:
Given: 2x =3 =5
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Bud’ délte obé¢ strany 2:

2x =

2x

2
X

nebo néasobte ob¢ strany polovinou:
2x = 6

BEHDbc BI—HD6
2 RO

0
x =3

Neni dulezité, jestli preferujete déleni cislem nebo ndsobenim jeho pievracenou
hodnotou.

Pouziti principu spole¢né

Ptredpokladejte, ze byla dana rovnice jako

2x =3 =5,

Budete potfebovat pouzit scitaci princip k pohybovéani -3 a princip nasobeni k
odstranéni koeficientu 2. Ktery mate pouzit prvni? Piesné feCeno, na tom nezalezi
-nakonec dostanete spravny vysledek. Nicméné v praxi je obvykle jednodussi pouzit
nejdiive scitaci princip a potom princip nasobeni. Divod je, Ze kdyz nejdiive délime 2,
pfeménime vSechno na zlomky:

Priklad:
Déno: 2x -3 =5

Ptipustme, Ze nejdiive d€lime obé strany 2.

2x -3 _5
2 2
2x 3.5
2 2 2
3_5

X - — = —
2 2

Nyni neni nic $patného na pocitani se zlomky, ale neni to tak jednoduché jako
pracovani s celymi ¢isly. V tomto prikladé bychom museli pficist 5 k obéma

stranam rovnice, abychom izolovali x. Je obvykle vhodnéjsi nejdiive pouzit sCitaci
princip.

Priklad:
Dano: 2x =3 =5
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Add 3 to both sides:

2x =3 =5
3 =3
2x = 8

At this point all we need to do is divide both sides by 2 to get x = 4.
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Piictéte 3 k obéma stranam:

2x =3 =5
3 =3
2x = 8

Vsechno co pottebujeme udélat v tomto bod¢ je délit obé strany 2 a dostat x = 4.
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Vocabulary:

approach pfistup

balance rovnovaha, vaha

case piipad

clearly jasng, zietelné, zjevné

close blizky

complicated  slozity, komplikovany

conditional podminkovy, pfedpoklad

consequently nasledkem toho, v
disledku toho

contradiction spor, rozpor

convenient vhodny, vyhovujici

directly pfimo, rovnou

disadvantage nevyhoda, nedostatek

equality  rovnost, stejnost

extremely neobycejné, do krajnosti

choice  volba, vybér

identity identita

in fact  ve skute¢nosti

increasing  rostouci, zvétSovani

infinite  nekonec¢no, neurcity

interesting  zajimavy

linear linedrni, pfimocary

maneuver  manévr

manner  zbusob

namely atotiz, ato

nevertheless nicmén¢, avSak
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oddball
possible
preserved
probably
relatively
ridiculously
row fada
several  nékolik, par

solution  feSeni

strictly  striktné, pfesné

to allow dovolit, poskytovatt

to approach  pfibliZit se, pfistupovat
to attempt  pokusit se, usilovat

to balance uvazovat

to encounter  potkat se

to expect  oCekavat, predpokladat

to change m¢nit

to isolate  odd¢lit, izolovat

to make d¢lat, ucinit, vytvofit

to preserve uchovat, shranit

to produce piedvést, vyrobit

to satisfy  uspokojit, vyhovét, spliiovat
to take brat, vzit, yymout se,

to tell fict
truthfulness

podivny

mozna, piijatelna

uchovany, chranény

pravdépodobné

relativné, pomérné
smesné

pravdivost



Straight Lines

The equations are called /inear because their graphs are straight lines.
Describing Lines

Just as there are an infinite number of equations that satisfy the above conditions, there
are also an infinite number of straight lines that we can draw on a graph. To describe a
particular line we need to specify two distinct pieces of information concerning that line. A
specific straight line can be determined by specifying two distinct points that the line
passes through, or it can be determined by giving one point that it passes through and
somehow describing how “tilted” the line is.

Slope

The slope of a line is a measure of how “tilted” the
line is.

In general, if we say that the coordinates of point 1 are

(x1, 1) and the coordinates of point 2 are (x», )»), then we
can define the slope m as follows:

_ rise _ Y, ~

run X, =X

where (x1, 1) and (x2, )») are any two distinct points on the line.
It is customary (in the US) to use the letter m to represent slope. No one knows why.

Positive and Negative Slope

The x coordinate increases to the right, so moving
from left to right is motion in the positive x direction.
Suppose that you are going uphill as you move in the
positive x direction. Then both your x and y coordinates
are increasing, so the ratio of rise over run will be
positive—you will have a positive increase in y for a
positive increase in x. On the other hand, if you are
going downhill as you move from left to right, then the
ratio of rise over run will be negative because you /lose
height for a given positive increase in x.

And of course, no change in height means that the

line has zero slope.
Intercepts

Two lines can have the same slope and be in different
places on the graph. This means that in addition to
describing the slope of a line we need some way to specify
exactly where the line is on the graph. This can be
accomplished by specifying one particular point that the
line passes through. Although any point will do, it is
conventional to specify the point where the line crosses the
y-axis. This point is called the y-intercept, and is usually
denoted by the letter 5. Note that every line except vertical

lines will cross the y-axis at some point, and we have to
handle vertical lines as a special case anyway because we cannot define a slope for them.
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WORD PROBLEMS

Problem Solving Strategies

Understand
1. Read the problem carefully.
2. Make sure you understand the situation that is described.
3. Make sure you understand what information is provided, and what the question is
asking.
4. For many problems, drawing a clearly labeled picture is very helpful.
Plan
1. First focus on the objective. What do you need to know in order to answer the
question?
2. Then look at the given information. How can you use that information to get what
you need to know to answer the question?
3. If you do not see a clear logical path leading from the given information to the

solution, just try something. Look at the given information and think about what
you can find from it, even if it is not what the question is asking for. Often you will
find another piece of information that you can then use to answer the question.

Write equations

You need to express mathematically the logical connections between the given
information and the answer you are seeking. This involves:

1.

Assigning variable names to the unknown quantities. The letter x is always popular,
but it is a good idea to use something that reminds you what it represents, such as d
for distance or ¢ for time. The trickiest part of assigning variables is that you want
to use a minimum number of different variables. If you know how two quantities
are related, then you can express them both with just one variable.

For example:

If Jim is two years older than John is, you might let x stand for John’s age and (
x + 2) stand for Jim’s age.

2.

Solve

Translate English into Math. Mathematics is a language, one that is particularly
well suited to describing logical relationships. English, on the other hand, is much
less precise. The next page is a table of English phrases and their corresponding
mathematical meanings, but don’t take it too literally. The meaning of English
words has to be taken in context.

Now you just have to solve the equation for the unknown.

Remember to answer the question that the problem asks.
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SLOVNI ULOHY

Strategie FeSeni uloh

Porozumeéni:
1 Ctéte ulohu peclivé.
2 Presvédcte se, ze rozumite situaci, ktera je popsana.
3 Ujistéte se, Ze rozumite jaké informace jsou poskytnuty a na co se otdzka pta.

4 Pro mnoho tloh je velmi uzite¢ny obrazek a jeho jasné oznaceni.

Planovani

1 Nejdiive zaostiete na cil. Co potiebujete znat, abyste mohli odpoveédét na otazku?

2 Potom se podivejte na danou informaci. Jak miizete vyuzit informaci k ziskani
toho, co potiebujete znat k odpovedi na otazku?

3 Jestlize nevidite jasnou logickou cestu vedouci z dané informace k feSeni, jen néco
zkuste. Podivejte se na danou informaci a pfemyslejte co zni muzete zjistit,
dokonce jestli to neni to, na co se otazka pta. Casto najdete dalsi ¢ast informace,
kterou muizete potom vyuzit k odpovédi na otazku.

Zapis rovnice
Potiebujete vyjadiit matematicky logicka spojeni mezi danou informaci a odpovédi,
kterou hledate. Toto zahrnuje:

1. Piid€leni nazvli proménnych k neznamym veli¢inam. Pismeno x je stale oblibena
neznama, ale je dobry napad pouzit néco, co nam pfipomina to, co reprezentuje,
jako d pro vzdalenost nebo ¢ pro Cas. OSidna cast pridélovani proménné je, ze
chcete pouzit minimalni mnozstvi riznych proménnych. Pokud vite, jaky maji dvé
proménné vztah, pak mizete ob¢ vyjadtit pouze jedinou proménnou.

Napriklad:

Jestlize je Jim o dva roky starsi nez John, mozna byste mohli dat x pro Johniv vék a (
x + 2) pro Jimuv vek.

2. Ptelozit anglictinu do matematiky. Matematika je jazyk, ktery je zvlast¢ vhodny
pro popisovani logickych vztahdi. Anglictina je na druhé stran¢ mnohem méné
presnd. Na dalsi strance je tabulka anglickych frdzi a jim odpovidajici matematické
vyrazy, ale neberte to pfili§ doslovné. Vyznam anglickych slov musi byt vniman v
souvislostech.

ResSeni
Nyni musite feSit jen rovnici pro neznamou.
Nezapomente odpoveédét na otdzku, na kterou se uloha pta.
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Check

Think about your answer. Does your answer come out in the correct units? Is it
reasonable? If you made a mistake somewhere, chances are your answer will not just be a
little bit off, but will be completely ridiculous.

Words for Operations

minus “a number minus 2” x—2
difference between :;hde chfference between a number o8
from “2 from a number” n—2
Subtraction less “a number less 3” n-3
less than “3 less than a number” y-3
fewer than “2 fewer than a number” y-2
decreased by “a number decreased by 2” x=2
take away “a number take away 2” x—2
plus “a number plus 2” x+2
and “3 and a number” 3+n
added to “8 added to a number” x+38
. greater than “3 greater than a number” n+3
Addition more than “3 more than a number” y+3
increased by “a number increased by 2” y+2
total “the total length” L+1
sum of “The sum of length and width”>  /+w
times “5 times a number” 5n
product “The product of 3 and a number” 3y
at “3at1.59” 3x1.59
Multiplication double “double a number” 2x
twice “twice a number” 2y
of (fractions of) “three-fourths of a number” (;]}’
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quotient of “The quotient of 5 and a number”
half of “half of a number”
Division
goes into “a numbergoes into 6 twice”
per “The price is $8 per 50”
Equals Is, is the same as, gives, will be, was, is equivalent to
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Kontrola

Ptemyslejte nad vasi odpovédi. Je vas vysledek ve spravnych jednotkach? Je to realné?
Jestlize jste nékde udé€lali chybu, je Sance, ze vase odpovéd’ bude bud’ trochu mimo, nebo

bude zcela absurdni.

Slova pro operace

minus "¢islo minus 2" x—2
rozdil mezi "rozdil mezi ¢islem a 8" x—38
od "2 od cisla" n—2
wryr  x méné "¢islo mén¢ 3" n-73
odcitani méné nez "0 3 mén¢ nez Cislo" y—3
mensi nez "0 2 mensi nez Cislo" y—2
zmenseni " ¢islem zmenSenym o 2" x-=2
ubrat "uberte 2" x-2
plus "¢islo plus 2" x+2
a "3 a Cislo" 3+n
pridat, aby "ptidejte 8, aby Cislo" x+38
wrer » vétsi nez "o 3 vétsi nez Cislo" n+3
scitani vice nez "o 3 vice nez Cislo" y+3
zvétsi se "¢islo se zvétsi o 2" y+2
celkova "celkova délka" L+1L
soucet "soucet délky a Sitky" [+w
krat "5 krat ¢islo" S5n
soucin "soucin 3 a Cisla" 3y
v "3 v 1.59" 3x1.59
nasobeni zdvojnasobi "zdvojnasobte ¢islo" 2x
dvakrat "dvakrat ¢islo" 2y
z (zlomek z) "tfi-Ctvrtiny z Cisla" (g].}’
5
podil "podil 5 a c¢isla" "
polovina "polovina ¢isla" g
déleni c
vejit se "gislo se vejde do 6 dvakrat" ~= 2
za "cena je $8 za 50" P= =
rovha se je, je stejny jako, dava, bude, byl, je ekvivalentni
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Number and Geometry Problems
Example:

Find a number such that 5 more than one-half the number is three times the number.

Let x be the unknown number.

Translating into math: 5+ % = 3x
Solving: 5+ g = 3x
10 + x = 6x
10 = 5x
x =2

Rate-Time Problems

uanti
Rate = u
Time
or

Quantity = Rate % Time

Example:

A fast employee can assemble 7 radios in an hour, and another slower employee can

only assemble 5 radios per hour. If both employees work together, how long will it
take to assemble 26 radios?

The two together will build 7 + 5 = 12 radios in an hour, so their combined rate is 12

radios/hr.
Using
f 26 1
Time = Qua—nlty = — = 2 —h or 2 hours 10 minutes
Rate 12 6
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Aritmetické a geometrické ulohy
Priklad:

Najdéte takové Cislo, Ze o 5 vic neZ polovina toho Cisla je tfikrat to Cislo.
Necht x je neznamé ¢islo.

, X
Ptrelozeno do matematiky: 5 + — = 3x

2
Reseni: 5 +§ = 3x
10 + x = 6x
10 = 5x
x =2

Ulohy na rychlost a ¢as

Mnozstvi
rychlost = ————
cas

nebo

mnozstvi = rychlost X cas

Priklad:

Rychly zaméstnanec miize sestavit 7 radii za hodinu a jiny pomalejs$i zaméstnanec
muze sestavit pouze 5 radii za hodinu. Jestlize pracuji oba zaméstnanci spolu, za jak
dlouho sestavi 26 radii?

Oba spolecné sestavi 7 + 5 = 12 radii za hodinu, takze jejich spole¢na rychlost je 12
radii/hod.

Pouzitim

. Mnozstvi 26

1
as = —2>7 =22 =9~ ' .
rychlost 12 5 hod nebo 2 hodiny 10 minut.
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Vocabulary:

assigning  pfidéleni, piifazujici
connection spojeni

context souvislost, kontext
corresponding  odpovidajici
described popisovany, popsany

express rychly, zfetelny
focus  ohnisko, stied

helpful uZite¢ny

labeled  oznaceny

leading  vedouci, prvni v potadi
logical logicky

mistake chyba

objective objektivni, cil
particularly  zvlasté, zejména
path  driha

phrase vyraz

t
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picture  obrazek, zobrazeni
piece  kus

precise piesny

rectangle  obdélnik
relationship  vztah, pomér
ridiculous  absurdni, sméSny
suited  vhodny

the trickiest  nejoSidnéjsi
to describe popsat

to label oznacit

tolead vést

to remember to nezapomenout
to suite hodit se, pfizplsobit
to translate  prelozit

to understand  rozumét, chipa



Fibonacci's Rabbits

Let's look at the Rabbit Puzzle that Fibonacci wrote about and then at two adaptations
of it to make it more realistic. This introduces you to the Fibonacci Number series and the
simple definition of the whole never-ending series.

The original problem that Fibonacci investigated (in the year 1202) was about how fast
rabbits could breed in ideal circumstances.

Suppose a newly-born pair of rabbits, one male, one female, are put in a field. Rabbits
are able to mate at the age of one month so that at the end of its second month a female can
produce another pair of rabbits. Suppose that our rabbits never die and that the female
always produces one new pair (one male, one female) every month from the second month
on. The puzzle that Fibonacci posed was...

How many pairs will there be in one year?
At the end of the first month, they mate, but there is still one only 1 pair.

At the end of the second month the female produces a new pair, so now there are 2
pairs of rabbits in the field.

At the end of the third month, the original female produces a second pair, making 3
pairs in all in the field.

At the end of the fourth month, the original female has produced yet another new pair,
the female born two months ago produces her first pair also, making 5 pairs.

time =20 1 2 3 5

SR
3

=3
=3

o3
/%/%

/
ERERER, ER -

"EXERERERNERE &R

¥

pairs =1 1 2 3

The number of pairs of rabbits in the field at the start of each month is 1, 1, 2, 3, 5, 8,
13,21, 34, ...

h
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QUADRATIC EQUATIONS

ax’ +bx +c =0

a, b, c are constants (generally integers).

Roots

The quadratic equation can have 0, 1, or 2 real roots.

The quadratic equation looks like ax*+ bx+c =0, but if we take the quadratic
expression on the left and set it equal to y, we will have a function:

y =ax’ +bx +c

When we graph y vs. x, we find that we get a curve called a parabola. The specific
values of a, b, and ¢ control where the curve is relative to the origin (left, right, up, or
down), and how rapidly it spreads out. Also, if a is negative then the parabola will be
upside-down. What does this have to do with finding the solutions to our original quadratic
equation? Well, whenever y =0 then the equation y=ax*+ bx + ¢ is the same as our
original equation.

Graphically, y is zero whenever the curve crosses the x-axis. Thus, the solutions to the
original quadratic equation (ax*+ bx +c = 0) are the values of x where the function
(v = ax* + bx + ¢) crosses the x-axis. From the figures below, you can see that it can cross
the x-axis once, twice, or not at all.

/

Mo Solutions ione Solution Twio Solutions

Solving by Square Roots

No Linear Term

If the quadratic has no linear, or first-degree term (i.e. b = 0), then it can be solved by
isolating the x> and taking square roots of both sides:

ax’* +c¢ =0
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KVADRATICKE ROVNICE

ax’ +bx +c =0

a, b, c jsou konstanty (obecné€ cela Cisla).

Koreny

Kvadratickéd rovnice mize mit 0, 1 nebo 2 redlné koteny.

Kvadraticka rovnice vypadé jako ax® + bx + ¢ = 0, ale pokud vezmeme kvadraticky
vyraz nalevo a polozime ho rovno y, budeme mit funkei:

y =ax’ +bx +c

Kdyz znazornujeme y podle x, zjistime, ze dostaneme kiivku zvanou parabola. Dané
hodnoty a, b a c tidi, kde je kiivka vzhledem k poc¢atku (vlevo, vpravo, nahote nebo dole) a
to jak rychle se rozevira. Také jestli je a zaporné, pak bude parabola vzhiiru nohama. Co to
ma spole¢ného s hledanim feSeni nasi ptivodni kvadratické rovnice? Dobte, kdykoli y = 0,
pak je rovnice y = ax* + bx + ¢ stejna jako naSe pivodni rovnice.

Graficky je y nula, kdykoli kiivka ptekiizi osu x. Tak feSenim plvodni kvadratické

rovnice (ax* + bx + ¢ = 0) jsou hodnoty x, kde funkce (y = ax* + bx + ¢) piekiizi osu x. Na
obrazcich dole mizete videt, Ze osu x muze prekiizit jednou, dvakrat nebo viibec ne.

/

zadné reSeni jedno reseni dvé feSeni
ReSeni pomoci druhych odmocnin
Zdadny linedrni ¢len

Jestlize kvadratickd rovnice nema zadny linearni ¢len nebo ¢len prvniho stupné (to jest
b =0), pak mize byt vyfeSena oddélenim x* a odmocnénim obou stran:

ax’* +c¢ =0
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, so x could be either

You need both the positive and negative roots because vx° = |x

positive or negative.
This is only going to give a real solution if either a or c is negative (but not both).

Solving by Factoring

Solving a quadratic (or any kind of equation) by factoring it makes use of a principle
known as the zero-product rule.

Zero Product Rule

If ab = 0 then either a = 0 or b = 0 (or both).

In other words, if the product of two things is zero then one of those two things must be
zero, because the only way to multiply something and get zero is to multiply it by zero.

Thus, if you can factor an expression that is equal to zero, then you can set each factor
equal to zero and solve it for the unknown.

The expression must be set equal to zero to use this principle.
You can always make any equation equal to zero by moving all the terms to one side.

Example:

Given: XX -x=6

Move all terms to one side. XX =-x—-6=0

Factor. (x=3)x+2)=0

Set each factor equal to zero and solve. (x=-3)=0or(x+2)=0
Solutions: X =3 or x =2

No Constant Term

If a quadratic equation has no constant term (i.e. ¢ = 0) then it can easily be solved by
factoring out the common x from the remaining two terms:

ax* +bx = 0
x(ax +b) =0

Then, using the zero-product rule, you set each factor equal to zero and solve to get the
two solutions:

0O orax+b =0

X

a

X

Do not divide out the common divisor of x or you will lose the x = 0 solution. Keep
all the divisors and use the zero-product rule to get the solutions.

Trinomials

When a quadratic has all three terms, you can still solve it with the zero-product rule if
you are able to factor the trinomial.

Remember, not all trinomial quadratics can be factored with integer constants.
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Potiebujete kladnou a zdpornou odmocninu, protoze vx> = |x , tak x by mohlo byt

bud’ kladné nebo zaporné.

To vede k dostani pouze skutecného feseni, jestlize je bud’ a nebo ¢ zaporné (ale ne
obg).

ReSeni rozlozenim na ¢initele

Vypocitani kvadratické rovnice (nebo jakéhokoliv druhu rovnice) rozlozenim na
¢initele pouzijte princip znamy jako pravidlo nulového soucinu.

Pravidlo nulového soucinu

Jestlize ab = 0, pakbud a = 0 nebo b = 0 (nebo obé).

Jinymi slovy, jestlize je soucin dvou véci nula pak jedna z téchto dvou véci musi byt
nula, protoZe jediny zplsob jak nasobit néco a dostat nulu je nasobit to nulou.

Tak jestlize muzete rozlozit vyraz tak, ze se rovnd nule, pak muzete polozit kazdy
¢initel rovno nule a fesit to pro neznamou.

Pti pouziti tohoto principu musi byt vyraz poloZen rovno nule.

Vzdy mizete vytvofit n€¢jakou rovnici rovnou nule pfesunutim vSech ¢lend na jednu
stranu.

Priklad:
Dano: XX -x=6
Ptesuiite vSechny Cleny na jednu stranu. X —x—-6=0
Rozlozte. (x-3)(x+2)=0
Polozte kazdy ¢initel rovno nule a feste. (x =3) =0 nebo (x +2) =0
Regeni: X =3 nebo x = -2
Zadné konstanty

Jestlize kvadratickd rovnice nema Zadnou konstantu (to jest ¢ = 0), pak muize byt
snadno vyfeSena vytknutim spole¢ného x ze zbyvajicich dvou ¢leni:

ax’ +bx = 0
x(ax +b) =0
Potom pouzitim pravidla nulového soucinu, polozite kazdy ¢initel rovno nule a feSenim
dostanete dv¢ feSeni:
0 nebo ax +b =0
b

0 nebo x = ——
a

X

X

Ned¢lte spolecnym délitelem x nebo nedostanete feSeni x = 0. Ponechte si vSechny
délitele a pouzijte pravidlo nulového soucinu, abyste dostali feseni.

Trojcleny

Kdyz ma kvadraticka rovnice vSechny tfi ¢leny, mlzete to jeSté feSit pravidlem
nulového soucinu, jestlize jste schopni rozlozit troj¢len.

Pamatujte si, ze ne vSechny troj¢lenné kvadratické rovnice mohou byt rozlozeny
s celociselnymi konstantami.
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If it can be factored, then it can be written as a product of two binomials. The zero-
product rule can then be used to set each of these factors equal to zero, resulting in two
equations that are both simple linear equations that can be solved for x.

Completing the Square

Before considering the technique of completing the square, we must define a perfect
square trinomial.

Perfect Square Trinomial

What happens when you square a binomial?
(a +x)° = x> +2ax +a’
Note that the coefficient of the middle term (2a) is twice the square root of the constant
term (a?).
Thus the constant term is the square of half the coefficient of x.
These observations only hold true if the coefficient of x is 1.
This means that any trinomial that satisfies this condition is a perfect square.

For example,
x* +8x +16

is a perfect square, because half the coefficient of x (which in this case is 4) happens
to be the square root of the constant term (16). That means that

x> +8x +16 = (x + 4)°.
Multiply out the binomial (X + 4) times itself and you will see that this works.

The technique of completing the square is to take a trinomial that is not a perfect
square, and make it into one by inserting the correct constant term (which is the square of
half the coefficient of x). Of course, inserting a new constant term has to be done in an
algebraically legal manner, which means that the same thing needs to be done to both sides
of the equation. This is best demonstrated with an example.

Example:
Given equation: XX +6x-2=0
Move original constant to other side. x> +6x =2
Add new constant to both sides (the square of half the
coefficient of x). x> +6x+9=2+9
Write left side as perfect square: (x +3)* =11

Square root both sides (remember to use plus-or-minus). y + 3 = +,/11
Solve for x. x = =3+ 411

Factoring can only find integer or rational roots.

When you write it as a binomial squared, the constant in the binomial will be half of the
coefficient of x.
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Jestlize mohou byt rozlozeny, pak mohou byt napsany jako soucin dvou dvojclend.
Potom muZe byt pii polozeni kazdého ztéchto Cinitell rovno nule pouZito pravidlo
nulového soucinu plynouci ve dve rovnice, které jsou jednoduché linearni rovnice a mohou
byt vyfeSeny pro x.

Doplnéni na ¢tverec

Pted zvazenim postupu doplnéni na ¢tverec, musime definovat dokonaly kvadraticky
troj¢len.

Dokonaly kvadraticky trojclen
Co se stane, kdyZ umocnite dvojclen?
(a +x)?° =x> +2ax +a’
Vsimnéte si, ze soulinitel prostfedniho ¢lenu (2a) je dvakrat druhd odmocnina
konstanty (a%).
Tudiz konstanta je druhd mocnina poloviny koeficientu x.
Tato pozorovani jsou pravdiva pouze pokud je koeficient x 1.
To znamena, ze jakykoli troj¢len, ktery splituje tuto podminku, je dokonaly ctverec.
Napriklad
x> + 8x + 16

je dokonaly c¢tverec, protoze polovina soucinitele x (ktery je v tomto piipadé 4) se
stane se druhou odmocninou z konstanty (16). To znamena, ze

x? +8x +16 =(x +4)"
Nasobte dvojélen (X + 4) sam sebou a uvidite, Ze to funguje.

Postup doplnéni na Ctverec je, vzit troj¢len, ktery neni dokonaly Ctverec a vyrobit ho
vlozenim spravné konstanty (ktera je mocnina poloviny soucinitele x). Samoziejmé
vkladani nové konstanty musi byt udélano algebraicky povolenym zplisobem, coz
znamena, Ze stejna véc bude ud€lana pro obé strany rovnice. Nejlepsi je demonstrovat to
na prikladu.

Priklad:
Déna rovnice: x> +6x-2=0
Ptesuiite piivodni konstanty na druhou stranu. x* +6x =2

Pfictéte nové konstanty k obéma stranam (mocnina

2 _
poloviny koeficientu x). x“+6x+9=2+9

Napiste pravou stranu jako dokonaly ¢tverec. (x +3)* =11
Od cte obé st nt zit pl b

dmocnéte obe strany (nezapomeiite pouzit plus nebo 43 = il
minus).
Reste pro x. x = =3 +411

RozloZenim muiZete najit pouze celociselné nebo racionalni kotfeny.

Kdyz to napiSete jako dvojclen na druhou, konstanta v dvojclenu bude jedna polovina
koeficientu x.
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If the Coefficient of X’ is Not 1

First divide through by the coefficient, then proceed with completing the square.
Example:
Given Equation: 2x> +3x—-2=0

Divide through by coefficient of x>

1 ) _
(in this case a 2). 5 2x" +3x-2=0)

x? o+ 3 x—-1=0
2
Move constant to other side. , 3
x*+—-—x=1
2
Add new constant term , 3 9 9
9 SRR
(the square of half the coefficient of x, in this case 6 ).
Write as a binomial squared N 3, _ 25
(the constant in the binomial is half the coefficient of x). (x Z) 16
Square root both sides + 3 N 5
(remember to use plus-or-minus). YTy T,
Solve for x. = 3+£5
4

1
Thusx=5 or x = —2.

The Quadratic Formula

The solutions to a quadratic equation can be found directly from the quadratic formula.
The equation

ax’* +bx +c =0

has solutions

_ = b+ +b* - 4ac
2a
The advantage of using the formula is that it always works. The disadvantage is that it
can be more time-consuming than some of the methods previously discussed. As a general
rule you should look at a quadratic and see if it can be solved by taking square roots; if not,

then if it can be easily factored; and finally use the quadratic formula if there is no easier
way.

Notice the plus-or-minus symbol (£) in the formula. This is how you get the two
different solutions - one using the plus sign, and one with the minus.

Make sure the equation is written in standard form before reading off a, b, and c.
Most importantly, make sure the quadratic expression is equal to zero.
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Jestlize koeficient x* neni 1
Nejdtive délte koeficientem, potom pokracujte s dopliilovanim na ¢tverec.

Priklad:

Déna rovnice: 2x> +3x-2=0
Délte koeficientem x* 1, :
(v tomto piipadé 2). P (2x" +3x =2 =0)
x? o+ E x—-1=0
2
Ptesunite konstantu na druhou stranu. , 3
x*+—-x=1
2
Pri¢téte novou konstantu , 3 9 9
X+ —-—x+—=1+—
2 16 16

. : ) 9
(mocninu poloviny koeficientu x, v tomto ptipadé 6 ).

Napiste jako dvojc¢len na druhou
(konstanta ve dvojclenu je polovina koeficientu x).

HL
+

AW
T,
I
|l\)

()]

16
Odmocnéte ob¢ strany + 3 N 5
(nezapometite pouZit plus nebo minus). YTy T,
Reste pro x. = 35

B~

1
Tak x = Enebox = -2,

Kvadraticka formule

Reseni kvadratické rovnice muze byt nalezeno rovnou z kvadratické formule.

Rovnice
2 —_
ax“~ +bx+c =0
ma reSeni

- b + \b* - dac

2a

Vyhodou pouziti vzorce je, ze funguje vzdy. Nevyhoda je, ze mize byt vice ¢asove
naro¢ny nez nékteré metody popsané diive. Jako obecné pravidlo byste se méli divat na
kvadratickou rovnici a poznat, jestli mize byt vyfeSena odmocnénim; jestlize ne, pak jestli
muze byt rozloZena; a nakonec pouzit kvadratickou formuli, jestlize neni zddny snadné;si
zpusob.

Vsimnéte si, ze ve vzorci je symbol plus nebo minus (£). Proto dostanete dvé rlizna
feSeni - jedno pouzitim znaménka plus a jedno pouZzitim minus.

Nez zacnete urovat a, b a c, ujistéte se, Ze je rovnice napsana v normalni forme.

Nejdulezitéjsi je, ujistit se, Ze je kvadraticky vyraz polozen rovno nule.

X =
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The Discriminant

The formula requires you to take the square root of the expression »* — 4ac, which is
called the discriminant because it determines the nature of the solutions.

For example:

You can’t take the square root of a negative number, so if the discriminant is negative
then there are no solutions.

If b2 = 4g¢ > 0 [There are two distinct real roots.
If b2 = 4qc¢ = 0 [There is one real root.

If b2 — 4gc < 0 [There are no real roots.
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Diskriminant

Vzorec vyzaduje, abyste vzali druhou odmocninu vyrazu »* — 4ac, coZ je nazyvano
diskriminantem, protoZe urcuje povahu feseni.

Napriklad:

Nemuzete odmocnit zaporné Cislo, tak jestlize je diskriminant zaporny, pak rovnice
nema zadné fesent.

Jestlize b> — 4ac > 0  [Tady jsou dva odlisné realné koteny.

Jestlize b*> — 4ac
Jestlize b?> — 4ac < 0  [Tady neni Zadny realny koten.

Tady je jeden realny koten.

I
S
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Vocabulary:

algebraically

axis osa

binomial dvojclen

common spole¢ny, obvykly

curve  kiivka

degree  stupeni, postupné

demonstrated  demonstrovany,
ukazany

discussion

equation

figure Cislice, cifra, obrazek

function funkce

graph  graf

graphically graficky

inserting  vkladani

isolating  izolujici

middle stfedni, prostfedni

parabola parabola

algeraicky

jednani, diskuze
rovnice

165

principle
quadratic
rapidly
relative
remaining

zéklad, princip
kvadraticky, ¢tverecni
rychle, prudce
vzajemny, piibuzny
zbyvajici, zbyly
technique  postup, technika
to cross  kiizit, protnout
to divide out  rozd¢lit (mezi)
to happen  stat se, pfihodit se
to insert vlozit, zasunout
to lose  ztratit, zmesSkat
to set polozit
to solve  fesit, vypocitat
to spread out rozlozit, rozkladat se
to square umocnit na druhou
trinomial trojClen
zero-product rule
soucinu

pravidlo nulového



Tips for Factoring Trinomials

1 Clear fractions (by multiplying through by the common denominator).
Remove common divisors if possible.
If the coefficient of the x* term is 1, then ax® + bx + ¢ = (x + n)(x + m), where n
and m.
1. Multiply to give c.
ii. Add to give b.
4 If the coefficient of the x* term is not 1, then use either.
a. Guess-and Check
i. List the divisors of the coefficient of the x* term.
1. List the divisorss of the constant term.
iii. Test all the possible binomials you can make from these divisors.
b. Factoring by Grouping
1. Find the product ac.
1. Find two divisors of ac that add to give b.

iii. Split the middle term into the sum of two terms, using these two
divisors.

iv. Group the terms into pairs.
v. Factor out the common binomial.

Deriving the Quadratic Formula

The quadratic formula can be derived by using the technique of completing the square
on the general quadratic formula:

Given: ax® +bhx+ec=10
.. ] & [
Divide through by a. H+—x+—=10
@ a
b
Move the constant term to the right side. 2 lx=-L
a a
Add the square of one-half the coefficient of x to , b B2 - By
both sides. x +—x+[—] = ——+(—]
& @ a N\ Za
Factor the left side (which is now a perfect square), T ¥ B
. . x + - [ R,
and rearrange the right side. ( 2@] EYER
Get the right side over a common denominator. B BT _dge
i+—| =——
( 2t ] 4a*
Take the square root of both side;s [ R
(remembering to use plus-or-minus). x+ T aa
T %
Solve for x. r= bEAb" —dac

2
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SYSTEMS OF LINEAR EQUATIONS

The Solutions of a System of Equations

A system of equations refers to a number of equations with an equal number of
variables. We will only look at the case of two linear equations in two unknowns.

A system of two linear equations in two unknowns might look like
2x +4y =3
x-3y =1"

This is the standard form for writing equations when they are part of a system of
equations: the variables go in order on the left side and the constant term is on the right.

When we talk about the solution of this system of equations, we mean the values of the
variables that make both equations true at the same time. There may be many pairs of x and
v that make the first equation true, and many pairs of x and y that make the second equation
true, but we are looking for an x and y that would work in both equations. In the following
pages we will look at algebraic methods for finding this solution, if it exists.

The whole problem with solving a system of equations is that you cannot solve an
equation that has two unknowns in it. You need an equation with only one variable so that
you can isolate the variable on one side of the equation. Both methods that we will look at
are techniques for eliminating one of the variables to give you an equation in just one
unknown, which you can then solve by the usual methods.

Addition Method

The first method of solving systems of linear equations is the addition method, in which
the two equations are added together to eliminate one of the variables.

Adding the equations means that we add the left sides of the two equations together,
and we add the right sides together. This is legal because of the Addition Principle, which
says that we can add the same amount to both sides of an equation. Since the left and right
sides of any equation are equal to each other, we are indeed adding the same amount to
both sides of an equation.

Example:
3x +2y =4
2x -2y =1

If we add these equations together, the terms containing y will add up to zero
(2y plus -2y), and we will get

3x +2y =4
2x -2y =1
5x+ 0=5
or

5x =5

x =
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SOUSTAVY LINEARNICH ROVNIC

ReSeni soustavy rovnic

Soustava rovnic se vtahuje k poctu rovnic se stejnym poctem proménnych. Budeme
brat v uvahu pouze ptipad dvou rovnic o dvou neznamych.

Soustava dvou linearnich rovnic o dvou neznamych by mohla vypadat jako
2x +4y =3
x-3y =1"

Toto je standardni tvar pro zapisovani rovnic, které jsou casti soustavy rovnic:
proménné jdou v fade¢ na levou stranu a konstanty na pravou.

Kdyz hovotime o feSeni této soustavy rovnic, minime ty hodnoty proménnych, které
udélaji pravdivé ob¢ rovnice zaroveil. Muze byt mnoho dvojic x a y, které udélaji prvni
rovnici pravdivou a mnoho dvojic x a y, které udé€laji druhou rovnici pravdivou, ale my
hleddme x a y, které by fungovali v obou rovnicich. Na nésledujicich strankach se
podivame na algebraické metody pro hledani feSeni, pokud existuje.

Cely problém s feSenim soustavy rovnic je, Ze nemuzete fesit rovnici, kterd ma dvé
nezndmé. Potiebujete rovnici s jedinou proménnou tak, Ze mizete izolovat proménnou na
jednu stranu rovnice. Ob¢é metody, na které se podivame, jsou techniky pro eliminaci jedné
z proménnych, které vam daji rovnici s jednou neznamou a tu pak mizete fesit obvyklymi
metodami.

Sc¢itaci metoda

Prvni metoda feSeni soustav linearnich rovnic je sCitaci metoda, ve které jsou spolu
seCteny dve€ rovnice a tim odstranéna jedna z proménnych.

S¢itani rovnic znamend, Ze spolu secteme levé a pravé strany obou rovnic. To je
dovolené kvuli s¢itacimu principu, ktery fika, ze mizeme pficitat stejné mnozstvi k obéma
stranam rovnice. ProtoZe leva a prava strana jakékoli rovnice si je rovna, ve skutecnosti
pficitdme stejné mnozstvi k obéma strandm rovnice.

Priklad:
3x+2y =4
2x =2y =1

JestliZe spolu s¢itame tyto rovnice, ¢leny obsahujici y budou déavat nulovy soucet (2y
plus -2y) a dostaneme

3x +2y =4
2x -2y =1
S5x+ 0=5
nebo

S5x =5

x =
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However, we are not finished yet - we know x, but we still don’t know y. We can
solve for y by substituting the now known value for x into either of our original
equations. This will produce an equation that can be solved for y:

3x +2y =4
301)+2y =4
3+2y =4
2y =1

_ 1

’ =2

Now that we know both x and y, we can say that the solution to the system is the pair
1.1
0 2C

Example:

x+2y =3
3x + 4y

Now there is nothing so obvious, but there is still something we can do. If we
multiply the first equation by -3, we get:

-3x -6y = -9
3x +4y = 2

Don’t forget to multiply every term in the equation, on both sides of the equal sign.
Now if we add them together the terms containing x will cancel:

-3x -6y = -9
3x +4y = 2
-2y = -7
or
.
2

As in the previous example, now that we know y we can solve for x by substituting
into either original equation. The first equation looks like the easiest to solve for x, so
we will use it:

x+2y =3
¥ +2 M H=3
R0

x+7 =3

x =-4

7
And so the solution point is EJF 4, 5 E
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Nicméné, jeSté jsme neskoncili - zndme x, ale je$t€¢ nezname y. y miiZeme vypocitat

substituci nyni znamé hodnoty x do kterékoli z naSich piivodnich rovnic. To vytvoii
rovnici, kterou miize byt y vyieseno:

3x +2y =

301 +2y =

3+2y =

2y =

1
Nyni, kdyZ zname x a y, mizeme fici, Ze feSeni soustavy je dvojice Q, 5 E
Priklad:

x+2y =3
3x +4y =2
Nyni tam neni nic tak ocividného, je ale jesté néco, co muizeme d¢lat. Jestlize
znasobime prvni rovnici -3, dostaneme:
-3x -6y = -9

3x + 4y 2

Nezapomerite nasobit kazdy ¢len v rovnici na obou stranich znaménka rovna se.
Nyni, jestlize je spolu secteme, ¢leny obsahujici x se vyrusi:

-3x -6y =9
3x +4y = 2
-2y = -7
nebo
=7
2

Jako v predchazejicim ptikladu, zndme nyni y, miZzeme feSit x substituci do jedné
nebo druhé pocatecni rovnice. Prvni rovnice vypada nejsnadnéjsi pro feseni x, tak ji
pouZzijeme:

x+2y =3
x+2DBzH:3
(20

x+7 =3

x =4

7
A tak je feseni bod B‘ 4, —E
0 2C
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Substitution Method

When we used the addition method to solve a system of equations, we still had to do a
substitution to solve for the remaining variable. With the substitution method, we solve one
of the equations for one variable in terms of the other, and then substitute that into the

other equation.

Example:
2y +x =3 (1)
4y - 3x =1 )
Equation (1) looks like it would be easy to solve for x, so we take it and isolate x:
2y + x =3
x =3-2y (3)
Now we can use this result and substitute 3 - 2y in for x in equation 2:
4y = 3x =1
4y -3(3-2y) =1
4y -9+ 6y =1
10y -9 =1
10y =10
y =1

Now that we have y, we still need to substitute back in to get x. We could substitute
back into any of the previous equations, but notice that equation 3 is already
conveniently solved for x:

x=3-2y
x =3-20I
x=3-2

x =1

And so the solution is (1, 1).
As a rule, the substitution method is easier and quicker than the addition method when
one of the equations is very simple and can readily be solved for one of the variables.
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Substitu¢ni metoda

Kdyz jsme uzivali s€itaci metodu k feSeni soustavy rovnic, jesté jsme museli udélat
substituci pii feSeni zbyvajici proménné. Pti substitu¢ni metod€ vypocitdme jednu z rovnic
pro jednu proménnou pomoci t¢ druhé a potom to nahradite do druhé rovnice.

Priklad:
2y + x =3 (1)
4y = 3x =1 (2)
Rovnice (1) vypada jako by bylo snadné x fesit, tak ji vezmeme a x izolujeme:
2y +x =3
x =3-2y (3)
Nyni mizeme pouzit tento vysledek a x v rovnici (2) nahradit 3 - 2y:
4y - 3x =1
4y =33 -2y) =1
4y -9 +6y =1
10y -9 =1
10y =10
y =1

Nyni kdyz mame y, jesté potfebujeme nahradit y zpét, abychom dostali x. Mohli jsme
v nahradit zpét do néjaké z predchozich rovnic, ale v§imnéte si, ze rovnice (3) je jiz
pro x vyhodné vyfesSena:

x=3-2y
x =3-200
x=3-2

x =1

A tak teSeni je (1, 1).
Kdyz je jedna z rovnic velmi jednoduchd a muze byt hned vyfeSena pro jednu
z proménnych, je zpravidla substitu¢ni metoda snazsi a rychlejsi neZ metoda scitaci.
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Vocabulary:
fortunate  pfiznivy, Stastny to eliminate  odstranit, vyloucit

presence  pfitomnost, vyskyt to substitute  nah radit
to add up to  davat soucet
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Systems of Linear Equations: Solution by Graphing

Because these are linear equations, their graphs will be straight lines. This can help us
visualize the situation graphically. There are three possibilities:

1. Independent Equations

In this case the two equations describe lines that
intersect at one particular point. Clearly this point is on
both lines, and therefore its coordinates (x, y) will satisfy
the equation of either line. Thus the pair (x, y) is the one

2. Dependent Equations

Sometimes two equations might look different but
actually describe the same line. For example, in

2x +3y =1
4x + 6y = 2

The second equation is just two times the first
equation, so they are actually equivalent and would both
be equations of the same line. Because the two equations
describe the same line, they have all their points in
common; hence there are an infinite number of solutions
to the system.

If you try to solve a dependent system by algebraic

methods, you will eventually run into an equation that is an identity. An identity is an
equation that is always true, independent of the value(s) of any variable(s). For example,
you might get an equation that looks like x =x, or 3 =3. This would tell you that the
system is a dependent system, and you could stop right there because you will never find a
unique solution.

3. Inconsistent Equations

If two lines happen to have the same slope, but are not
identically the same line, then they will never intersect.
There is no pair (x, y) that could satisfy both equations,
because there is no point (x, y) that is simultaneously on
both lines. Thus these equations are said to be
inconsistent, and there is no solution. The fact that they
both have the same slope may not be obvious from the
equations, because they are not written in one of the
standard forms for straight lines. The slope is not readily
evident in the form we use for writing systems of equations. (If you think about it you will
see that the slope is the negative of the coefficient of x divided by the coefficient of y).

By attempting to solve such a system of equations algebraically, you are operating on a
false assumption—namely that a solution exists. This will eventually lead you to a
contradiction: a statement that is obviously false, regardless of the value(s) of the
variable(s). At some point in your work you would get an obviously false equation like
3 =4. This would tell you that the system of equations is inconsistent, and there is no
solution.
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EXAMPLES

The four basic operations

Solve:

6+3=2
6+(-3)="?
(-6)+3="2
(-6) +(-3)="?
7x3=2
7%(=3)=?
(-7)x3="?
(7)*x(=3)="7
36+4="2
36+ (-4)="?
(-36)+4="2
(-36) + (-4) ="
19 +5 =2

19 + (=5)
(=19) + 5|
(=19) + (=5)| = ?

?

?

Counting in a column format

Solve:

11259 + 25986 =?
7956828 + 45896 = ?
54896 x 296 =?
4589119 x 58 =7
2569853 +5="7
129024 +36="7

Divisibility tests

Is the number 333336 divisible by 2?
Is the number 1297000 divisible by 2?
Is the number 8882151 divisible by 3?
Is the number 162345 divisible by 3?
Is the number 172345 divisible by 3?
Is the number 1333336 divisible by 4?
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)
€)
(-3)
(-9)
21)
(-21)
(-21)
21)
)
(-9)
(-9)
)
24)

(14)
(14)
(24)

(37245)
(8002724)
(16249216)
(266168902)
(513970,6)
(3584)

(Yes, it is.)
(Yes, it is.)
(Yes, it is.)
(Yes, it is.)
(No, it isn’t. The remainder is 1.)
(Yes, it is.)



Is the number 1297000 divisible by 4?

Is the number 1297000 divisible by 5?

Is the number 7332899 divisible by 5?

Is the number 6867414 divisible by 6?

Is the number 297663 divisible by 6?

Is the number 367942 divisible by 6?

Is the number 8882451 divisible by 9?

Is the number 762345 divisible by 9?

Is the number 172345 divisible by 9?

Is the number 676767000 divisible by 10?
Is the number 129700190 divisible by 10?
Is the number 7332899 divisible by 10?

Is the number 802199730000 divisible by 20?
Is the number 1008922200 divisible by 25?

Find the greatest common divisor of:

100 and 25
21 and 14
64 and 24
99 and 45

Find the least common multiple of:

14 and 49
12 and 9

6 and 18
2,3,4,and 5

Fractions

(Yes, it is.)

(Yes, it is.)

(No, it isn’t. The remainder is 4.)
(Yes, it is.)

(No, it isn’t.)

(No, it isn’t.)

(Yes, it is.)

(Yes, it is.)

(No, it isn’t. The remainder is 4.)
(Yes, it is.)

(Yes, it is.)

(No, it isn’t. The remainder is 9.)
(Yes, it is.)

(Yes, it is.)

(25)
(7)
(8)
)

(98)
(36)
(18)
(61)

Which the fraction represents the shaded portion of the circles?

3.6.24
Are the fractions 7 1456 al| equivalent?

Compare the fractions:
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(Yes, they are)

3.1
(7 2)
133

(20 5)



233 39
Convert the fractions 3 , 9,72 and 27 to some equivalent fractions.

Solve:
i—l:? z
10 2 ()
z+z:7 &
3 7 (21)
s1_2_, o7 _ 1
8 3 (24 24
92+ﬂ:9 92f
5 ( 3)
1405, 14
15 17 (17)
422, 2
11 36 (9)
1m0 =2 4
15 (3)
41@%:‘) @:111
5 3 (15 15)
3glo, 2
4 8 (32)
3[]73:‘7 2:231
4 (4 4)
2L 2
Find the reciprocal of 2. (25)

Solve:
2 8 (50)
1:322? S
5 (13)
3l 12
8 (16)

3
L:? i
100 (700)
3= 1
z 16 —
3 ( 2)
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Ratio

There are 5 red marbles, 10 blue marbles, 12 yellow marbles, 3 pink marbles and 8

green marbles in the polling urn.

What is the ratio of red to blue marbles?

What is the ratio of yellow to green marbles?

What is the ratio of pink to red marbles?

What is the ratio of blue to yellow marbles?

What is the ratio of green to blue marbles?

What is the ratio blue marbles to the total number of items in urn?
What is the ratio green marbles to the total number of items in urn?
What is the ratio pink marbles to the total number of items in urn?

Are the ratios 7:1 and 4:81 equal?
Are 7:14 and 36:72 equal?

Solve for n:
S_n
4 20

Decimal numbers

Write the expanded form of the number 103.06.
Write the whole number portion in the number 0.024.

Round:

1.545 to the nearest hundredth
0.1024 to the nearest thousandth
1.80 to the nearest one

150.090 to the nearest hundred
4499 to the nearest thousand

Solve:

525+ 1.359="?
89.5862 + 0.25899 =?

6.6 x1.85="?
3249 x4.75=7

182+0.7="7?
453 + 1,8 =
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(1:2)
(3:2)
(3:5)
(10:3)
(4:5)
(5:19)
(4:19)
(3:38)

(No)
(Yes)

(25)

(100 + 3 + 0.06)

(0)

(1.55)
(0.102)
(2)
(200)
(4000)

(6.609)
(89.84519)

(12.21)
(15.43275)

(260)
(251.6)



Compare:

0.402 and 0.412 (0.402<0.412)
120.65 and 34.999 (120.65>34.999)
12.345 and 12.097 (12.345>12.097)

Metric system

Convert:

1 hectometre = meters (100)

1 centigram = gram (0.01)

3 milliliters = liters (0.003)

0.9 kilometers = meters (900)
Percents

Convert a percent to a fraction.

. 4
80% = ? (5)
101
101% = ? =
& (oo’
1
0,05% = ? —
03% (2000
9
1,8%=? —
& (Soo’

Convert a fraction to a percent.

6

— =9 309

20 (30%)

3

3 =7? (60%)

9

3 =9 (112.5%)

L ? (3.7%)

3 . . 0
What is 15% of 478? (71.7)
What percent of 1548 is 7417 (47.87%)
9.8 is what percent of 31.4? (31.21%)
78 is 5.1% of what? (1529.41)

A bank charges 4% compound interest on a $1000 loan, which is to be paid back in
three years.

How much it will cost in the first year? ($40)
How much it will cost in the second year? ($41.26)
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How much it will cost in the third year? ($43.26)
What will be the totel amount of interest owed after three years? ($124.86)
Amy is training for the 1500 meter run. When she started training she could run 1500

meters in 5 minutes and 50 seconds. After a year of practice her time decreased by 8§%.
How fast can she run the race now? (5 min and 22 sec)

A fishing magazine sells 110000 copies each month. The company's president wants to
increase the sales by 6%. How many extra magazines would they have to sell to reach
this goal? (6600 more)

A compact disc that sells for $12 is on sale at a 20% discount. How much does the disc
cost on sale? ($9.60)

Movie tickets sell for $8.00 each, but if you buy 4 or more you get $1.00 off each
ticket. What percent discount is this? (12.5%)

Exponents and roots

Solve:
2 x2 X2 =9 (23:8)
1.12=7? (1.21)
0.5=2? (0.125)
106=72 (1000000)
Bx =27 (™
6
j;_ =9 ()Cz)
11
X
x_8 =79 (X3)
3
i_ =9 (x_é)
7+29 =79 (6)

V8l1x® (9x/x)
N (x*Vx)
8x° =2 (2x2\/§)

Algebraic expressions

A car travels down the freeway at 55 kilometers per hour. Write an expression for the
distance the car will have traveled after /# hours. (55 % h)

There are 2000 liters of water in a swimming pool. Water is filling the pool at the rate
of 100 liters per minute. Write an expression for the amount of water, in liters, in the
swimming pool after m minutes. (100 x m + 2000)
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1
Are 2x%, —5x7, and 5 x* like terms?

Are x)?, 3y”x, and 3x)” like terms?
Are x*y*, x*y*and x*y” like terms?
Solve:

XA +3x+2+4x +7=7?

9y + 5(8 —)=2?

Sx—@Bx—-5)+7=?

Rational expressions

Write exclude value in the expression:

2x

é_a+l+ a _

x a* -4 3a—6_.

2 _ _ 2 _
X dx SDx 1:?
x —1 x—5

Algebraic equations
Solve:

x—-14 =7x +10

33 _x -

4 2

2x 4x  3x

— - + =x-1
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(Yes)

(Yes)
(No)

(4x* + 6x +9)
(4y +40)
Qx+2)

(x #3)

xz1,x#-1)

3

(ﬁ,thO)

5y -3
2x

( ,X#0)

((x =2),x#-3)

a’® +14a*> - 3a - 60

JXE2, X E-2
3a® - 12 )

(x+1*,x21,x#5)

(x = -4)

(x=4)

(x=2)



Word problems

If the perimeter of a rectangle is 10 inches, and one side is one inch longer than the

other, how long are the sides?

(The sides have length 2 and 3 inches.)

You are driving along at 55 mph when you are passed by a car doing 85 mph. How
long will it take for the car that passed you to be one mile ahead of you?

(t=1/30 hr or 2 minutes)

How much of a 10% vinegar solution should be added to 2 cups of a 30% vinegar

solution to make a 20% solution?

Quadratic equations
Solve:

x> +5x =0

x*=3x =0

x> +6x+10 =0

x> +5x+6=0

x> +10x+25 =0

2x> = 8x +8 =0

6x* +10x - 5 0

6x> +10x + 5 0

System of linear equations

Solve:

|
o)

5x =2y =
2x +3y =10

2x =3y =0
—4x +y = -10
10x = 6+ 2y
2x-y)=31-x) -y

(2 cups)
(x=0o0rx=-5)
(x=0o0rx=3)

(no solution)

(x=-2o0rx=-3)
(x=-5)
(x=2)

(x=0.81 orx =-4.14)

(no solution)

(2,2)

(3,2)

(infinite number of solutions)



ENGLISH - CZECH DICTIONARY:

A

a times a krat

abbreviate  zkratit, zestrucnit,
zjednodusit

acceptable range pfijatelny rozsah

accidentally nahodné, nestastné
dasledky

accurate piesny, spravny

add  scitat, pricitat, pridat, secist

add up to  davat soucet

adopt  piijmout, prevzit

alert ostrazity, zivy, bystry

alert  varovat

algebraically  algeraicky

allow dovolit, poskytovat, pfipustit

alphabet abeceda

alternative alternativni, nahradni, jiny

amount mnozstvi, ¢astka, suma

amount obnaset, ¢init, délat

answer (to) odpovéd, reakce na

appear objevit se, jevit se, zdat se,
vychazet

apply pouZit, pouzivat, aplikovat

approach  pfistup, pfiblizovani

approach  piiblizit se, pfistupovat,
pfistoupit k

approximately (to)
kolem

arithmetic  pocty, aritmetika, pocitani,
aritmeticky, pocetni

priblizné, asi,

assemble  shromazdit, sestavit
assign  pfipisovat komu co, pfifazovat
assume  predpokladat, domnivat se,

napodobit, pfijmout
attempt pokusit se, usilovat
attention  pozornost, oSetfeni, péce,
pozor
avoid  vyhnout se, vyvarovat se
awkward neSikovny, nemotorny,
nemistny, trapny
axis osa

B

balance rovnovaha, vaha
balance uvazovat
base zaklad, zakladna, podklad
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basic  zakladni, hlavni, zasadni,
vychozi, elementarni
basically v podstaté, zakladnim
zpusobem, v zasadé
be equal byt rovno, rovnat se
be line up byt sefazeny
binomial dvojclen, dvojclenny
boiling point  bod varu
borrow  vypijcit si, piijcovat si
bracket zéavorka (hranatd)
bracket dat do zavorky
break down selhat, zhroutit se
bring down  pfenést, srazit

C

cancel kratit, rusit, vymazat,
vyskrtnout

carry  nést, vést, tdhnout

carry out proveést

case piipad, divod

cause duvod, pfic¢ina

cause zpusobit, byt pfi¢innou

certain n¢jaky, urcity

chance Sance, ndhoda, ptilezitost

change m¢énit, ménit se, stiidat

check ovéfit, zastavit, ovladnout

choice  volba, vybér, tip

circumstance okolnost, nahoda, osud

clearly jasng, zfetelné, ziejme, zjevne,
nazorné

close blizky, tésny, uzavieny

coefficient  koeficient, soucinitel

collecting  sbirani, hromadici

colon dvojtecka

column sloupec

combine spojit, sluCovat, kombinovat

comment  poznamka, komentar,
vysvétlivka

common spolecny, obecny, obvykly

commutative law  komutativni zdkon

compact  kompaktni, slozeny z, pevny

compare porovnat, srovnat

comparison, in * with  porovnani, ve
srovnani s

complex fraction slozeny zlomek

complicate komplikovat, plést



composite number slozené Cislo,
smisen¢ Cislo

conditional podminkovy, pfedpoklad,
podminovaci

confusion zmatek, zaména

confuse mast, zmast, poplést, zamotat

connection spojeni, souvislost

consequently nasledkem toho, v
dasledku toho, proto

consider rozmyslet si, uvazit, vzit v
uvahu, pokladat, pfedpokladat

consistent  shodny, souhlasny

constant  konstanta, staly, neménny

contain obsahovat, rovnat se Cemu,
mit, skladat se, ovladnout

context souvislost, kontext

contradiction spor, rozpor, popieni

convenient vhodny, vyhovujici

convention dohoda, timluva,
spolecenska zvyklost

conventional tradi¢ni, obecny,
obvykly, dohodnuty

conversely obracené, naopak, a naopak

conversion pifevedeni, zména, pievod,
pfeména, Uprava

convert piemeénit, zménit

correct  spravny, presny

correspond (with) shodovat se,
odpovidat (cemu), souhlasit

count pocitat, spocitat

count up secist, spocitat

crazy divny, Sileny

cross  kiizit, protnout, preSkrtnout

cross-multiplying  nasobeni kiizem

cross-product  kiizovy soucin

cube root tfeti odmocnina

cubic  kubicky, krychlovy

curve  kiivka

D

decimal  desetinny, desetinné Cislo
decrease snizit se, klesnout, ubyvat,
zmensSit se

define definovat, vymezit, formulovat,

urcit, charakterizovat
definition definice, definovani,
vysvétleni
degree  stupeni, postupné
demonstrate demonstrovat, ukazat
denominator jmenovatel
denote ukazovat, udavat co, oznacit

depend  zaviset, byt zavisly

describe popsat, vylicit,
charakteristikovat

determine urcovat, vymezit, stanovit,
udévat

digit Cislice, cifra

direction  sm¢r, fizeni, vedeni,
kontrola, pokyn

directly ptfimo, rovnou, okamzité,
thned

disadvantage nevyhoda, nedostatek

discussion  jednani, diskuze, debata

displacement  posunuti, pfemisténi,
nahrada

distance  vzdalenost, rozestup, odstup

distributive law  distributivni zdkon

divide rozd¢lit, délit

divide out rozd¢lit (mezi)

dividend d¢lenec

division d¢leni

divisor  délitel

draw a line under podtrhnout

E

efficient  UcCinny, vykonny, zdatny,
dobte fungujici

eliminate  odstranit, vyloucit,
vynechat, vypustit

encounter  potkat se, stfetnout se,
utkat se

entire  cely, aplny, veskery

entirely  Uplné, celkové

equal rovny, stejny, rovnajici se

equal rovnat se, vyrovnat se

equality  rovnost, stejnost

equation  rovnice

equivalent ekvivalentni, stejny,
shodny, rovnocenny

erase  vymazat

error chyba, omyl, odchylka

estimate odhadnout na, ocenit

estimating  odhadovani

evaluate  vycislit, vypocitat hodnotu

even sudy, rovny, stejny, vyrovnany,
dokonce, stejné, prave

evenly rovnomérné

exact pfesny, urcity

examine pohlizet, zkoumat, zkouset,
vySetfovat

exclude vyloucit, vyjmout, vytadit



exclude from
vyjmout

exist existovat, byt, zit

expanded form  rozsifeny tvar,
rozvinuty tvar

expect  ocekavat, predpokladat, Cekat

explicitly  explicitné, vylu¢né,
vyslovné

exponent  exponent, mocnitel

exponential  exponencidlni

express vyjadfit, vyslovit

express rychly, zetelny, jasny

expression vyraz, vyjadieni

extend protdhnout, rozsifit, rozpinat
se, rozprostirat

extremely neobycejné, do krajnosti

F

factor faktor, délitel, Cinitel, rozklad

factor d¢lit, rozlozit, rozlozit na
Cinitele

February tUnor

figure Cislice, cifra, obrazek, tvar

fill  plnit, zaplnit, zasobit

find najit, objevit, nalézt, zjistit

fix upevnit, stanovit, upravit,
rozhodnout se

focus  ohnisko, stied

forbid zakazat

form vytvofit, utvaret

form tvar, forma, podoba

formed by  tvofené (¢im)

formula vzorec, ptedpis, pravidlo

fortunate  pfiznivy, $tastny

fortunately nastésti, Stastnou ndhodou

four digit  cCtyfciferny

fraction zlomek

fraction bar zlomkova ¢ara

freezing point  bod mrazu

frequently cCasto, hojné, rychle,
obvykle

function

G

general
generally
generic

vybrat z , vyloucit z,

funkce

obecny, hlavni
obecné
vSeobecny
glance letmy pohled
graph  graf
graphically graficky
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greater than  vé&tsi nez
greatest common divisor
GCD nejvétsi spolecny délitel
NSD
group
group

H

happen

height

helpful uziteCny

hold obsahovat, drzet, platit,
povazovat

horrible  hrozny, strasny

hundred thousandths sto tisiciny

hundredths  setiny

hyphen pomlcka, spojovaci ¢arka

I

identity identita

if and only if pravé tehdy kdyz

ignore  nevSimat si, nevédét, nedbat

imagine  pfedstavit si, domnivat se,
chapat

immediately ihned, okamzité, hned

imply implikovat, obsahovat,
predpokladat, znamenat, chtit fict

improper fraction smiseny zlomek

in additioin to st krome¢ néceho, jeste,
nad to

in all celkem

in fact  ve skuteCnosti

include  zahrnovat, obsahovat,
zapocitat, svirat

inconvenient  nevhodny, nevyhovujici

incorrectly nespravné, chybné

increase  zvétsit se, rast, pribyvat

indeed  vskutku, skute¢né, rozhodné

index index

indicate oznacit, uddvat, naznacit, byt
vyjadfeni ¢eho

indicate naznacit, oznamovat,
signalizovat

infinite = nekonecno, nekonec¢ny,
neurcity

insert vlozit, zasunout

skupina, seskupeni
utvofit, tvofit skupinu

stat se, piihodit se
vyska

inside  uvnitf, vnitfek
instead misto, spiSe
interesting  zajimavy
inverse  obraceny, opacny



involve vyZzadovat, umocnit, znamenat,
tykat se

isolate  oddg¢lit, izolovat

item poloZka

L

label oznacit

land on  dostat se na, dopadnout
large  velky, rozsahly

LCD NSD

lead vést, ridit, mifit

leap year pfestupny rok

least common multiple

LCM nejmensi spole¢ny nasobek
NSN
leave  zanechat, odkazat, vynechat,

dovolit, odejit
leftmost  levy krajni
length délka, vzdalenost
less than  mensi nez
letter  pismeno
like stejny, jako, podobny, tentyz
line Cara, pfimka
linear lineérni, pfimocary
list vytvofit seznam
logical logicky
look for  hledat
lose  ztratit, zmesSkat
low nizky, maly

M

make délat, udélat, ucinit, vytvorit,
zhotovit, pfinutit, vyd¢lat, privodit,
smérovat

maneuver

manner

marble

mass hmotnost

mean  znamenat, minit, mit v amyslu

measurement  meéieni, mira, rozmery,
velikost

member

mention

middle

millionths

minuend mensenec

mistake chyba

mixed number smisené Cislo

monomial jednoclen

move  pohnout, hybat

manevr
zpusob, zvyk
kulicka

prvek, clen
zminit se
sttedni, prostiedni
miliontiny
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multiplicand néasobenec

multiplication  nasobeni

multiplier  nasobitel

multiply nésobit, rozmnoZit

mutually  vzijemné, oboustrané,
spolecné

N

near  blizko

necessarily  nutnég, nucené

negative zaporny

nevertheless nicméné, avsak, presto

nonzero nenulovy

notation  znaceni, zapis, zdznam

notice  vSimnout si, upozornit, zminit
se

number Cislo, pocet

number line  ¢iselnd osa

numerator Citatel

O

obey
object

vyhovovat, spliovat
predmét, ucel, cil

objective  objektivni, cil, ucel, ukol

observation pozorovani, poznamka,
pozornost, postieh

obtain  ziskat, obdrzet, obstarat si

obvious  ziejmy, jasny, samoziejmy,
ocividny

odd lichy

oddball  podivny

one digit jednociferny

ones jednotky

opaque nepriahledny

opposite opacny, opak

ordinal number fadova ¢islovka

origin  pocatek

original  pivodni, pocatecni

P

pair  par, dvojice

parabola parabola

parenthesis  kulata zavorka
particularly  zvlaste, obzlast, zejména
path  draha

pattern vzorec, model, ptedloha, vzor
percent  procento

percentage  celkové procento
perfect power dokonala mocnina



permit
phrase
physical
picture
piece
place misto

place umistit, stanovit
polynomial polynom

portion  cast, podil

position postaveni, poloha, hodnost
positive  kladny

possibility  mozZnost

possible mozna, ptijatelna
power mocnina

precise pfesny, absolutni, ostry
precision  pfesnost, jemnost
predecessor piedchidce, predek
prefix pifedpona

presence  pfitomnost, vyskyt
preserve uchovat, chranit
prevent  zabranit, piedejit
previously  pfedtim

prime number  prvocislo
principal roots  kladnd, zakladni

dovolit, povolit, tolerovat
vyraz, fraze, uslovi, réeni
fyzikalni
obrazek, zobrazeni
kus, mince, dilo, hra

odmocnina

principle  zaklad, princip, podstata,
zasada

probably  pravdépodobné

problem problém, uloha

procedure  postup

produce piedvést, predlozit, vyrobit,
plodit

product soucin

proper (to) fadny, spravny, hodici se,
vlastni

property  vlastnost

proportion  proporce

provide poskytovat, postarat se

Q

quadratic  kvadraticky, ¢tverecni

quantity mnozstvi, velikost, veli¢ina

quotient  podil

R

race zavod

radical radikalni, zasadni, zakladni
raise  zvysit, pozvednout, povysit
rapidly  rychle, prudce

ratio pomér
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rational
rearrange

lomeny
preskupit, pferovnat

reasonable  raciondlni, rozumny

recall pfipomenout, vzpomenout,
odvolat, zrusit

reciprocal pifevracend hodnota

recorgnize poznat, uznat

rectangle  obdélnik, pravothelnik

reduce zmensit, snizit, pfeménit,
omezit

refer  odkézat, odvoldvat se, upozornit,
pfifazovat k, vztahovat se k

regard divat se pozorné, mit ohled,
tykat se, vazit si

rejoin  znovu spojit, odpoveédét

related souviset, vztahovat se (k), byt
v pom¢éru

relationship  vztah, pomér, vazba

relative  vzajemny, pfibuzny

relatively  relativné, pomérné

remain  ziistat, zbyt, setrvat, trvat,
zbyvat

remainder  zbytek, rozdil

remember to  nezapomenout

remove  odstranit, odlozit, vyloucit

repeatedly opét a opét, opctovné

repeating decimal periodické
desetinné Cislo

replace  nahradit, vystiidat

represent  znazoriovat, predstavovat

require Zadat, pozadovat, vyzadovat

restriction sniZeni, omezeni, zmenseni

result  vysledek, disledek

reverse obraceny, opacny, prevraceny,
zpétny

rid, to getrid  zbavit se, odstranit

ridiculous absurdni, smé$ny

ridiculously  smé&sné

root odmocnina

root able odmocnitelny

round zaokrouhlit

row fada

rule pravidlo, zékon, piedpis

S

satisfy  uspokojit, vyhovét, presvédcit,
ujistit, splnovat, vyhovovat, uCinit
zadost

sea level

sense

hladina mofte
smysl, vyznam



separate  oddélit, délit, odloucit,
separovat

set mnozina

set polozit

several  nékolik, par

shade vysrafovat, vystinovat

shift  sunout, odstranit, fadit

shorthand  zkratka

scheme schéma, zobrazeni, nakres

sign  znaménko

significant  vyznamny, podstatny,
mnohoznacny

similar  podobny

simple  jednoduchy, prosty

simplify  zhednodusit, ulehcit, usnadnit

situation situace, poloha, postaveni,
stav

solution

solve  fesit, vyfesit, vypocitat

specify  vyslovné uvést, specifikovat,
upfesnit

split up rozdélit se, rozpadnout

spread out rozlozit, rozkladat se,
prostirat se, rozvinout

square Ctverec

square umocnit na druhou, povysit na
druhou

square root druha odmocnina

statement tvrzeni, vypoved, udaj,
vykaz, prohlaseni

step  krok

strictly  striktnég, pfesné

stuff  hmota, latka

substitute  nahradit

subtrahend mensSitel

successive  postupny, posloupny,
nasledny, po sob¢ jdouci,

suggest navrhnout, naznacit, doporucit

suite  hodit se, pfizptisobit

sum soucet, suma

superfluous nadbytecny,
postradatelny, zbyte¢ny

suppose  predpokladat, pfipustit,
myslet si

switch  prohodit, vymeénit

feSeni

symbol symbol, znak
T
take brat, vzit, chytit, uyymout se,

pfijmout (nabidku), donést, zabirat
(Cas), dat (praci), skladat (zkousku),
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tedious  nudny, inavny, fadni

technique  postup, technika

tell fict, vypravovat

temperature teplota

tempt pokouset, svadét k Spatnému

ten thousandths  deseti tisiciny

tenths  desetiny

term Clen, vyraz

terminating decimal
desetinné Cislo

thing  véc, zaleZitost, néco

think  myslet, uvaZzovat

think of myslet na

thousandths tisiciny

time Cas

together  spolecné

translate  pielozit

trick  trik, zpasob

tricky osidny, podivny, klamny

trinomial trojclen, troj¢lenny

truthfulness  pravdivost, pfesnost

two-digit  dvojciferny

U

unacceptable nepfiijatelny, nevitany,
nehodici se, nevhodny

undefine nedefinovat, neomezit,
necharakterizovat

underline potrhnout, zdtraznit

understand  rozumét, chapat, vérit

undistribute neroztridit,
nedistribuovat

unfortunately bohuzel, nanestésti

union sjednoceni

unit jednotka, ¢ast

unknown neznama

v

value
variable
various
vice-versa naopak

view  divat se, povazovat za
violation  poruSeni
visualize  piedstavit si
volume objem

W

way

ukoncené

hodnota, cena, vyznam
proménna
rizny

zpusob



whatever jakykoli, cokoli 7
whole number part  celociselna ¢ast

word problem  slovni loha zero-product rule pravidlo nulového
wrong Spatny, nespravny soudinu
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CESKO - ANGLICKY SLOVNIK:

A

a krat g times
aplikovat  to apply
aritmetika arithmetic

B

bod mrazu
bod varu boiling point
brat to take

byt pri¢innou to cause
byt rovno to be equal

byt sefazeny to be line up
byt v poméru to related

C

celkem in all
celkové entirely
celodiselna ¢ast
cely entire

cifra digit

freezing point

whole number part

W

C

¢ara line

¢as time

¢ast  portion, unit
¢init  to amount
¢initel  factor
¢iselna osa  number line
Cislice  digit, figure
¢islo number
¢itatel numerator
¢len member, term
¢tverec square
¢tvereCni  quadratic

D

dat do zavorky
davat soucet
definice definition
definovat to define
délat to make
délenec dividend
déleni division

to bracket
to add up to
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délit to divide
délitel divisor, factor (US)
délka length

deseti tisiciny  ten thousandths
desetinny decimal
desetiny tenths
distributivni zakon
divat se to view
domnivat se  to assume

dostat se na  to land on
dovolit to allow, to permit
druha odmocnina square root
divod case

dvojclen binomial

dvojice pair

dvojtecka colon

E

ekvivalentni equivalent
existovat  to exist
exponencialni exponential
exponent exponent

F

forma form
formulovat to define
funkce function
fyzikalni physical

G

graf graph
graficky graphically

H

distributive law

hlavni basic

hledat to look for
hmotnost mass
hodici se  proper (to)
hodit se to suite
hodnota value
hybat to move

Ch

chapat to understand



error, mistake
incorrectly

chyba
chybné

I

identita
index
izolovat

J

jednoc€len
jednoduchy
jednotka
jednotky
jmenovatel

K

kladny positive

koeficient coefficient
komplikovat to complicate
komutativni zakon commutative law
konstanta constant

kratit to cancel

krychlovy cubic

kiivka curve
kiizit  to cross
kFiZovy soucin
kubicky cubic
kvadraticky quadratic

L

identity
index
to isolate

monomial
simple
unit
ones
denominator

cross-product

lichy odd

linearni linear

logicky logical

lomeny rational

M

ménit to change

mensi neZ less than
méfeni measurement
miliontiny  millionths
minit to mean

misto place
mnohoc€len polynomial
mnoZina set

mnoZstvi amount, quantity
mocnina  power
mocnitel exponent
moznost  possibility
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myslet to think

N

nahradit to replace

nahradni alternative

najit to find

naopak conversely

nasledkem toho consequently

nasobeni multiplication

nasobit  to multiply

nasobitel multiplier

nahradit to substitute

navrhnout to suggest

naznadit  to indicate, to suggest

nedefinovat  to undefine

necharakterizovat to undefine

nejmensi spole¢ny nasobek
NSN least common multiple LCM

nejvetsi spolecny délitel NSD  greatest
common divisor GCD

nekonefno infinite

nenulovy nonzero

neprijatelny unacceptable

neroztridit to undistribute

nespravné incorrectly

nespravny  wrong

neurcity infinite

nevédét to ignore

nevhodny inconvenient

nevhodny unacceptable

nevSimat si  to ignore

nevyhoda disadvantage

nevyhovujici inconvenient

nezapomenout to remember to

neznama unknown

nizky low

NSD LCD

O

obdélnik
obdrZet to obtain

obecné generally

obecny general

objem volume

objevit se  to appear
obnasSet to amount
obracené conversely
obraceny inverse, reverse
obrazek figure, picture

rectangle



obsahovat to contain, to hold, to
imply, to include

obstaratsi  to obtain

obvykly common, conventional

ocekavat to expect

oddélit to isolate, to separate

odhadnout na to estimate

odhadovani estimating

odchylka error

odkazat to refer

odmocnina root

odmocnitelny root able

odpovéd’ answer

odpovidat (cemu) to correspond with

odstranit to eliminate

odstranit to remove

odstup distance

okolnost circumstance

omezeni restriction

omezit to reduce

opacny inverse

opaény opposite, reverse

opétovné repeatedly

osa  axis

ostrazity

oveérit

oznacit

oznamovat

P

par pair
parabola
pismeno
platit  to hold

plnit  to fill

pocateéni  original

pocéatek origin

pocet number

poditani  arithmetic

pocitat  to count

podil quotient

podobny like, similar
podstata  principle

podstatny  significant
podtrhnout to draw a line under
pohliZet to examine

pohnout to move

pokouSet to tempt

pokusit se  to attempt

poloha  position, situation
polozit to set

alert
to check
to denote, to indicate, to label
to indicate

parabola
letter
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item
ratio
hyphen
to confuse
to describe
comparison
to compare
violation

polozka

pomér

pomlcka

poplést

popsat

porovnani

porovnat

poruseni

poskytovat to provide

postaveni  position

postup  procedure, technique

postupné  degree

postupny successive

posunuti  displacement

potkat se  to encounter

potrhnout to underline

pouzit to apply

povazovat to hold

povaZovat za  to view

povolit  to permit

poznamka comment

pozornost  attention

pozorovani observation

poZadovat to require

pravdépodobné probably

pravdivost truthfulness

pravé tehdy kdyz if and only if

pravidlo formula, rule

pravothelnik rectangle

problém problem

procento percent

prohodit to switch

proménna variable

proporce proportion

prostiedni middle

prosty simple

protihnout to extend

provést to carry out

prvek member

prvodislo prime number

predejit to prevent

predlozit to produce

predpis formula, rule

predpoklad conditional

predpokladat to assume, to expect, to
imply, to suppose, to consider

predpona  prefix

predstavit si to imagine, to visualize

predstavovat  to represent

predtim previously

predvést to produce

preloZit to translate



pFreménit to convert, to reduce
premisténi displacement

prenést to bring down

preskupit to rearrange

presné strictly

presnost precision, truthfulness
pfesny accurate, correct, precise
prestupny rok leap year
prevedeni conversion

prevracena hodnota reciprocal
prevzit to adopt

priblizit se to approach

priblizné (k) approximately (to)
pribyvat to increase

pri¢ina cause

pridat toadd

prihodit se to happen

prijatelna possible

prijatelny rozsah  acceptable range
prijmout to adopt, to také

primka line
primo directly
pripad case
pripisovat komu co
pripustit to allow
prirazovat to assign, to refer
pristupovat to approach
pfitomnost  presence
prizpisobit  to suite
pivodni original

R

racionalni
rovnajici se
rovnat se to be equal, to equal
rovnice equation
rovnomérné evenly

rovnost equality

rovnou directly

rovnovaha balance

rovny equal

rozdélit to divide

rozdélit (mezi) to divide out
rozdélit se  to split up
rozestup distance

rozklad factor

rozkladat se to spread out
rozlozit to spread out

rozloZit na Cinitele to factor
rozméry measurement
rozmyslet si  to consider

to assign

reasonable
equal
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rozprostirat  to extend
rozumét to understand
rist to increase

rusit to cancel

rizny various

rychle rapidly

rychly express

A4

R

Fada row
radit to shift
Fadova cCislovka

Seni  solution
to solve
rict totell

ordinal number

N

shirat to collect

séitat  to add

seCist  to count up

selhat  to break down
separovat  to isolate, to separate
seskupeni  group

sestavit to assemble

setiny hundredths

shodny consistent, equivalent

shodovat se  to correspond

shromazdit to assemble

schopny efficient

signalizovat to indicate

situace situation

sjednoceni union

skladat se to contain

skupina  group

sloupec  column

slovni tloha word problem

sloZeny z compact

sloZeny zlomek complex fraction

slu¢ovat to combine

smér direction

smiSené ¢islo composite number,
mixed number

smiSeny zlomek

smysl sense

sniZeni  restriction

sniZit se  to decrease

soufet sum

improper fraction

soucin  product
soulinitel coefficient
souhlasit to correspond



souhlasny consistent
souviset to related
souvislost connection, context
specifikovat to specify
spliiovat  to obey, to satisfy
spocitat  to count (up)
spojeni  connection

spojit  to combine

spole¢né together

spolecny common

spor contradiction

spravny correct

srazit to bring down
srovnat  to compare

stanovit to determine, to fix
stat se  to happen

stejnost  equality

stejny  equal, equivalent, like

sto tisiciny  hundred thousandths

striktné  strictly
stfred focus
stredni middle
stfidat  to change
stupenn  degree
sudy even
sunout to shift
symbol symbol

W

S

Spatny wrong

T

technika technique
teplota temperature

tip choice

tisiciny  thousandths
tradini  conventional
trik trick

trojclen trinomial

tfeti odmocnina cube root
tvar figure, form

tvorené (¢im) formed by
tvorit skupinu group
tvrzeni statement

tykat se  to involve, to regard
U

ubyvat to decrease

ucinit to make
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to indicate

to preserve
ukazat to demonstrate
ukazovat to denote
ukoncené desetinné ¢islo

decimal

umistit  to place
umochnit na druhou
upevnit  to fix
upravit  to fix
urcit  to define
urdity certain, exact
urcovat to determine
usilovat  to attempt
usnadnit  to simplify
utkat se to encounter
utvaret to form
uvazovat to balance, to think
uvniti  inside
uzavieny close
uziteny helpful

udavat
uchovat

to square

r

U

ucel object

uloha problem
uplné entirely
uplny entire
uprava conversion

v

v disledku toho consequently

v podstaté Dbasically

varovat to alert

ve skutefnosti  in fact

ve srovnani s  in comparison with

véc  thing
veli¢ina  quantity
velikost measurement, quantity

velky big

vést  to carry, to lead
vétsi  larger

vétSi nez  greater than
vhodny convenient
vlastnost property
vlozit to insert

volba choice
vSeobecny  generic
v§imnout si  to notice
vybér choice
vycislit  to evaluate

terminating



vyhnout se  to avoid 7
vyhovovat to obey, to satisfy

vyhovujici convenient zabranit  to prevent

vychazet to appear zahrnovat to include

vyjadreni expression zajimavy interesting

vyjad¥it  to express zakazat  to forbid

vyjmout  to exclude zaklad base, principle

vyli¢it  to describe zaklad principle

vylouéit to eliminate zakladna Dbase

vyloucit to exclude, to remove zakladni Dbasic

vyluéné explicitly zakon rule

vymazat to erase zalezitost  thing

vyménit  to switch ‘ zaména  confusion

vymezit to define, to determine zanechat to leave

vynechat to eliminate zaokrouhlit  to round

vypocitat  to solve zapis notation

vypovéd®  statement zaplnit  to fill

vypujéit si to bgrrow zapocditat  to include

vypustit  to eliminate zaporny negative

vyraz expression, phrase, term zasadni  basic

vyrovnat se to equal zastavit  to check

vyradit to exclude zaviset to depend

vyreSit  to solve zavod race

vyskyt presence zavorka (hranata) bracket

vysledek  product, result zavorka (kulatd) parenthesis

vysledek result zbavit se torid

vyslovit  to express zbyt  to remain

vyslovné explicitly ‘ zbyteény  superfluous

vyslovné uvést  to specify zbytek remainder

vystiidat to replace zdatse to appear

vysvétleni  definition zhodnotit  to evaluate

vysvétlivka  comment zhroutit se  to break down

vySetfovat  to examine ziskat  to obtain

vySka height zjednodusit to abbreviate

vySkrtnout  to cancel, to shade zjednodusit  to simplify, to abbreviate

vytvorit to form, to make zjevné clearly

vytvorit seznam  to list zjistit  to find

vyvarovat se to avoid zkoumat to examine

vyznam sense zkratit  to abbreviate

vyznamny  significant zkratka  shorthand

vyZadovat to involve zlomek fraction

vzijemné  mutually zlomkova &ra  fraction bar

vzajemny relative zména conversion

vzdalenost distance, length zménit  to convert

vzit  to take ‘ zmensit  to reduce

vzit v uvahu to consider zmenS$it se  to decrease

vzorec formula, pattern zminit se  to mention

vztah relationship znak  symbol

vztahovat se (k) to refer, to related znamenat to imply, to involve, to
mean

znaménko sign
znazornovat  to represent
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zobrazeni scheme
zpusob  manner, way
zpusobit  to cause
ziejmy  obvious
zietelné clearly
zietelny  express
ztratit  to lose
zistat  to remain
ZvétSit se  to increase
zvySit  to raise
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APPENDIX

How to read mathematical expressions?

1.23 one point two three
0.75 (nought) point seven five
2 plus or minus two
1
2 a half or one over two
2
3 two thirds or two over three
Bl
6 five sixths
2
10 nine tenth
45
81 fourty-five over eighty-one
1
1 o one and a one twelfth
3x th fi
4y ree x over four y
2? two squared
7’ seven cubed, seven to the third
3¢ three to the fourth or three to the power of four
Jo the square root of nine
8 cube root of eight
V16
the fourth root of 16
27 two to the minus second
57 five to the (power of) minus three
8y eight times y
6x° six times x squared
5 one fifth x cubed
9x'? nine times x to the power of ten
7x” seven times x to the (power of) minus one

2y twice y to the minus second



(a +b)?
(x +5)7
Y@ - y)
24+4 =6
9-6=3
6x9 = 54
9+3=3
32 =9

six times the square root of a squared
a plus b (in brackets) all squared
x plus five (in brackets) all to the (power of) minus three

the cube root of three minus y (in brackets)

two plus four equals six or two plus four is six

nine minus six equals three or nine minus six is three

six times nine equals fifty-four or six nines are fifty-four
or six multiplied by nine is fifty-four

nine divided by three equals three or nine divided by three
is three

three squared equals nine or three squared is nine

the square root of four equals two or the square root of four
is two

the cube root of eight equals two or the cube root of eight is
two

five times x minus one equals four or five times x minus one
is four

aistobascistod



ZAVER
Pti sestavovani této prace jsem vychazela z anglickych ¢lankd, které jsem ziskala ze

zdrojii uvedenych v seznamu literatury. Tyto ¢lanky jsem zkombinovala, upravila, prelozila
a doplnila ndzornymi obrazky, které jsem vytvofila v grafickém programu Corel Draw.

Béhem piekladu textl jsem byla nucena fesit dva hlavni problémy.

Prvni problém spocival ve volbé piesnosti prekladu. Mohla jsem bud’ volnéji prekladat
anglicka slova a tim si pomoci pii tvorbé ¢eskych vét, nebo se snazit zachovat piesné znéni
anglickych slov na tkor ¢estiny. Po konzultaci s vedoucim mé diplomové prace, jsem se
rozhodla, zZe pieklad bude co nejpiesnéji odpovidat anglickému originalu.

Druhym problémem byly anglické vyrazy, které nemaji shodné ceské ekvivalenty nebo
nejsou v ¢eském jazyce pojmenovany vibec (napf. column format, principal root). Proto
jsem v t&€chto ptipadech uptednostnila ¢eské vyrazy, které maji stejny vyznam.

Doufam, ze prace bude ndpomocna studentiim i vyucujicim pro jejich dalsi vzdelavani
a ptinosna v dob¢, kdy maji studenti moznost studia na zahrani¢nich univerzitach a kdy se
stale Cast¢ji hovoti o integraci zakl, at’ uz s néjakym handicapem nebo jinym matetskym
jazykem.
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