Chapter |

Preliminaries

R. 1. 1. (Important Properties of Real Numbers)

1. Addition
OxO R, Oy0o B, x+y0d R
OxO W, OyO &, 0z0 &, (x+y)+z=x+(y+2)
OxOR, OyO R, x+y=y+x
OxO B, x+0=0+x=x

OxO B, x+(-x)=(-x)+x=0
2. Multiplication
IxODR,oyO R, xyo R
OR,oy0 R, 020 R, (x[§) [ = x [y [2)
OxO R, Oy0 R, xO=ykXx
OxO B, xO=1Xk=x
Ox0O R\ O, XD)1Z=%D(=1

3. Distributivity
OxOR,Oy0 R, DzOR, xQy+2)=x+x&

OxOR,Oy0 R, zOR, (x+x)Z=xQ+yx

R. 1. 2. (Ordering)

1.

IxOR, OyO R, x<y- y-xOR"
2.

OxODR,Oy0 R, IzZOR, x<y o x+z<y+z
3.

OxODR,Oy0 R, 0zOR ", x<yOd xk<sylh
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OxOR,Oy0R, 0zOR ™, x<y0d xk=2yh

D. 1. 1. (Intervals)

la, bl={xO®|a<x<b}
[a, b]:={x0 B|as<x<b }
[a, b[={xOD ®B|asx<b }
Ja, bl={x0 B|a<x<b }
]-w, bl:={x0O®|x<b}
]-w, b={x0O B|x<b }
[a, +o[={x0 R|as<x}

la, +wo[={x0Rja<x}

D. 1. 2. (Absolute Value)
Let x be a real number. The absolute value of x is the number denoted by |x| and defined as

Oox for x=0
X=0
mx for x<0

R. 1. 3. (Properties of the Absolute Value)

1.
OxO R, |x=0 - x=0
2.
OxO R, oy0O R, |x0=|x0y|
3.
OxO R, OyO R, |x+y[<|x+]y| (Triangle Inequality)
4.

OxOR,OyOR ", -ysx<y < [|x<vy



