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Chapter 1. Basic Algebraic Concepts.
Chapter 1A. Real Numbers.

Number Systems

e Natural Number
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e Integers

e Rational Number A rational number is a number that can be expressed as a fraction with an
integer numerator and a non-zero integer denominator.
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Note. Rational numbers have repeating or terminating decimal expansion.

o Irrational Number If a number cannot be written as a fraction of two integers, it is called
irrational number. But still it is real number.
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Ex1) For the following, list of numbers, classify each according to what type(s) of number(s) it is.
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Properties of Real Numbers Closed .
For any two real numbers a and b, the sum a + b and the product a - b are uniquely defined real

numbers. And these operations satisfy the properties of real numbers.

1. Commutative: a+b=b+a, a-b=b-a
ex) 244z L+, 23 =3
2. Associative: a+(h+e¢)=(a+b)+e, a(be) = (ab)

ex) 2+ (4+F) =(1+e)+T 3_(34}:(23)4

3. Identity: a 4—@* 04+a=a, ] @P‘ l-a=a
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ey 4+o=4 ~ 9-]= 9

4. Inverse:

o Additive inverse i:-',

a+(—a) =(—a)+a=10.

&) T+(-5) =0

o Multiplicative inverse is

1 1
a-—=—-a=1.
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5. Distributive: alh 4+ ¢) = ab+ ae, (a4+b

~ N

(qu): 4+ 25 = B+lo=18
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(1vf)-q = 24 4(F1) Y= B -y
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hle = ac + be
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FO)2+ (9 = -8 —12= =20
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Number Lines and Absolute Value.

Each point on the number line corresponds to exactly one real number.

The absolute value of a number z, denoted by |z|, refers to the distance from that number to the
origin. o — (*L)
( ’2,) = 2
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[34] =]-2] -2

x it x>0
2] =

2% : l é § 5
n general, [a — b| or |b — a| gives us the distance between the numbers a and b on the

number line.
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ey (DO = 4b e () (4)
(=) (-0=3)= =L

= ==
Ex2) What is the distance between the numbers 2 and —247
Il~(-i¢)} = ) 2+u+) =|=2t | =2
o (~),£L —2.) - \ ~)_(>\ = —(-2,&): 24
) a-b)

Ex3) Find the distance between the nlunbel‘s@ and
3| =

-3 -3 s ) L3
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Fx4) Find the distance between the numbers —_—1 and ——.
i
3 (E _‘ 3 o<l 3,.2 cp}
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2 & 52\@.
Ex5) Evaluate
|—24+{—24)‘+75~+{—49)— 74
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