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Sefts

+ A set is a well-defined collection of distinct objects. The objects
of a set are called its elements.

« |f aset has no elements, it is called the empty set, or null set, and
Is denoted by the symbol @

« Examples:

— The set of digits of the collection numbers 0;1;2;3;4;5;6;7;8 and 9. We
denote D ={0;1;2;3;4;5;6;7;8;9}

— The set of all students at HUST
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Notation of Sets

« Roster method: the braces {}

« Set-builder notation:

D = { X | xis a digit}

« Examples:
— E ={x|xis an even digit} = {0; 2; 4; 6; 8}
— E ={x|xisan odd digit} = {1;3;5;7; 9}
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Infersection and union

* If A and B are sets, the intersection of A with B, denoted AN B is
the set consisting of elements that belong to both A and B.

* The union of A with B, denoted A U B is the set consisting of
elements that belong to either A or B, or bofth.

« Example:

— LetA=1{1;3;5;8}, B={3;5;7}and C = {2;4;6;8}. INd ANB, AUB, BN (AU
C)

10/04/2019 Add a footer 6



Complement

* A universal set U, the set consisting of all the elements that we wish to
consider. Once a universal set has been designated, we can consider
elements of the universal set not found in a given set.

- If Ais aset, the complement of A, denoted 4 is the set consisting of all
the elements in the universal set that are not in A

- |t follows from the definition of complementthat AUA=U and An A4 =
0)

- Example: If the universal setis U = {1,2,3,4,5,6,7,8,9} and it A = {1,3,5,7,9},
then A = {2,4,6,8}
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Classity Numbers

The counting numbers, or natural numbers, are the numbers in
the set {1,2,3,4, ... }.

The whole numbers are the numbers in the set {0,1,2,3,4, ...}, that
IS, the counting numbers together with 0.

The integers are the set of numbers {....,-3,-2,-1,0,1,2,3, .... }.
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Classity Numbers

« A rational number is a number that can be expressed as a
quotient % of two integers. The integer a is called the numerator,

and the integer b, which cannot be 0, is called the denominator.
The rational numbers are the numbers in the set {x|x =

%,where a,b are integers and b # 0}

» Rational numbers may be represented as decimals

+ Examples: = =075 2 = 2.5, == = —0.666 ... = —0.6
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Classity numlbers

« Some decimals do not fit into either of these categories. Such
decimals represent irrational numbers.

* jrrational numbers cannot be written in the form % where a, b are
integersand b = 0

 The set of real numbers is the union of the set of rational numbers
with the set of irrational numbers.
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Approximations

+ Every decimal may be represented by a real number (either rational or
irrational), and every real number may be represented by a decimal.
Using symbol =

« Example: V2 = 1.4142, © ~ 3.1416.

* Truncation: Drop all the digits that follow the specified final digit in the
decimal.

« Rounding: Identify the specified final digit in the decimal. If the next
digitis 5 or more, add 1 to the final digit; if the next digit is 4 or less,
leave the final digit as it is. Then truncate following the final digif.
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Approximations

« Example: Approximating 20.98752 to Two decimal places by
— Truncating: 20.98
— Rounding 20.99
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Operations

Dperation Symbeol Words
Addition g+ b Surmca plus b
Subkraction gd— b Difference: a mimus b
Multiplicaton g+ b, (g} - b, a-{B] {a) - {b), Producta times b

ab, (b, alB), (Fib)
Dhiwizson afb an Quotient: g divided by b
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Work with Properties of Real
Numbers

* The reflexive property states that a number always equals itself;
thatis, a = a

* The symmetric property states thatifa = b then b =a
* The transitive property states thatita=band b =cthena=c

* The principle of substitution states that if a = b then we may
substitute b for a in any expression containing a.
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operties

mmutative Properties

a+ b=5H+a
d+bh=h=a
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ciative Properties

at(bt+te)=(at+tb)+c=a+h+tec
a-(b-c)=(a-b)c=a-h-c

(Za)
(Zb)




ributive Property

operties
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a+(b+e)=ab+a-c

(a + B)-c=a-c + b-c

(3a)
(3b)




Some properties

« For each nonzero real number a, there is a readl number% called
the multiplicative inverse of a, having the following property:

« Multiplicative Inverse Property

1
fgr== == =] ifa = 0 (5h)
il il
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Difference & Quotient

« The difference also read “a less b” or “a minus b,” is defined as
a—b=a+ (-b)

* If bis a nonzero real number, the quoﬁeni% also read as “a
divided by b” or “the ratio of a to b,” is defined as % = a.% ifb+#0
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Some properties

« Multiplication by Zero: a.0 = 0

 Division Properties: g =0,—-=1ifa+0

QlQ

» Rules signs

al—b) = —(ab) (—a)b = —{ab) (—a)(—b) = ab

:|— |'J__Ii'_ i _ﬂ_l'J {I_ﬂ
(—a)=a b B b —b b ]
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roperties

ero-product Property: If ab = 0, then a =0 or b = 0, or both

« Arithmetic of Quotients

) C ad he ad + be .
S e ifth # 0,d #0 (13)
a c TS
—_—— = — ifbh =040 14
h d  hd I . (o
i
b a d ad )
E_E;_E ifbhz20c=0d=0 (15}
e
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Least common multiples (LCM)

« The LCM of two numbers is the smallest number that each has as
a common multiple.

« Example: LCM(15,12)=60

15, 30, 45, 60, 75, 90, 105 120,...
12, 24, 36, 48 6, 72, B4 W, 108, 124,.._.
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Polynomial

« Recognize monomials
« Know Formulas for Special Products

» Divide Polynomials Using Division
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Recognize Monomials

A monomial in one variable is the product of a constant and a
variable raised to a nonnegative integer power. A monomial is of
the form ax®, where a is a constant, x is a variable, and is an
integer. The constant a is called the coefficient of the monomial.
If a # 0, then k is called the degree of the monomial.

- Example: 9x°, Coefficient: 9, Degree 6
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Recognize Polynomials

* The sum or difference of two monomials having different degrees is
called a binomial. Example: x? — 2

» The sum or difference of three monomials with three different degrees
is called a trinomial. Example: x3 —3x + 5

« A polynomial in one variable is an algebraic expression of the form
apx™ + a,_1x™ 1+ -+ a;x + ay,

where a,,a,_4, ..., a4, ag Are constants called the coefficient of the
polynomial, n is an intfeger and x is a variable. If a,, # 0, it is called the
leading coefficient, a,x™ is called the leading tferm.
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ulas for Special Products

Difference of Two Squares

| (x=a)ix + a) = x*=d (Z)

Squares of Binomials, or Perfect Squares

(xr + a) = 2 + Jax + o (3a)
(r =a) = 2 = 2Jax + o T
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mulas for Special Products

Cubes of Binomials, or Perfect Cubes

(x + a)* = ' + 3ax® 4 3’z + o’ {da)
(x = a)* = ' = 3ax® 4 3%z = o ()
Difference of Two Cubes
| (x = a){z® + ar + &) = 2* = &* (5)
Sum of Two Cubes

(r+af{f=ar+ &)= + 4
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Divide Polynomials Using Division

- Example: Find the quotient and the remainder when 3x3 + 4x? +
x + 7 is divided by x% + 1
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Factoring Polynomials

» Factor the Difference of Two Squares and the Sum and
Difference of Two Cubes

» Factor Perfect Squares

» Factor a Second-Degree Polynomial
« Factor by Grouping

* Factor a Second-Degree Polynomial

« Complete the Square
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Factor the Difference of Two Squares and the
Sum and Difference of Two Cubes

- Difference of Two Squares: x* — a? = (x — a)(x + a)

Perfect Squares: x? + 2ax + a? = (x + a)?

° x? —2ax + a* = (x — a)?

Sum of two cubes: x3 + a3 = (x + a)(x? — ax + a?)

Difference of Two Cubes: x3 — a3 = (x — a)(x? + ax + a?)
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Factor Perfect Squares

* Factor completely:
x>+ 6x+9
25x% +30x + 9
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a Second-Degree Polynomial

To [alor a second-degree polynomeal £+ Br + C, ind imlegers whose
produc 15 O and whose sum 15 5. That is, i there are numbers a, b, where mh =
adl g + b= B then

P4+ Br4+C=(x+a)x+h)

- Factor completely: x? + 7x + 10

Any polynomial of the form 1* + &, a real, B prime.

10/04/2019 Add a footer



Factor by Grouping

« Sometimes a common factor does not occur in every term of the
polynomial, but in each of several groups of terms that together
make up the polynomial. When this happens, the common
factor can be factored out of each group by means of the
Distributive Property. This technique is called factoring by
grouping

- Factor completely by grouping: (x? + 2)x + (x% + 2).3
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Factor a Second-Degree Polynomial

Steps for Factoring Ax”™ + Bx + C,
whenA ¥ 1and A, B, and C Have No Common Factors

Ster 1@ bFind the value of AL
STeEF2: bBind a panr of infegers whose product g AC thal add up to £ That 15,

Indoand bsothal b = AL and o + &= B,
STEFE: Wrile Ax- + Br 4+ C = Axr* 4 ar + bx + .

STeFd: Fclor ths last exprescaon by groumng,

- Factor completely: 2x? + 5x + 3
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nth Roofts; Rational Exponents

 Work with nth Roots
« Simplify Radicals
* Rationalize Denominators

« Simplity Expressions with Rational Exponents

10/04/2019 Add a footer 37



Work with nth Roots

« The principal nth root of a real number a, n > 2 an infeger,
symbolized by Y/a is defined as follows:

Ya=b meansa = b"
* Ingeneral, ifn = 2 is an infeger and a is a real number, we have
Vat* =aifn > 3is odd

Vam = |a|ifn = 2is even
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adicals

Properties of Radicals

Vab = \a
wfa _ Va
b /b
Vam = (Va
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Rafionalize Denominators

« When radicals occur in guotients, it is customary to rewrite the
quotient so that the new denominator contains no radicals. This
process is referred to as rationalizing the denominator.

If a Denominator To Obtain a Denominator
Contains the Factor Multiply by Free of Radicals

e 3 h‘:}l =3

V3 + 1 V3-1 (V3 -1’=3-1=

V2 =3 V2 +3 (V2f -3 =2-9==7
V5 =3 V5 o+ V3 (V5F = (V3P =5-3=
va V2 Vi1-V2= VE=2

- Rationalize the denominator of each expression:

1 5 /2

(a) —= (b) —= (€) —= =
V3 av2 V3 - 3V2
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SImplity Expressions with Rational
Exponents

» If ais areal number and n > 2 is an integer, then al/* = %/a

* |If ais areal number and m and n are intfegers containing no
common factors with n = 2, then a™/"* = Ya™ = (Y/a)™ (provided
that %/a exists.
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