CALCULUS
Standard notation




Standard Notation

YV stands for for al
or, sometimes, for any

- stands for there exists
or, sometimes, there exist

s.t. stands for such that
— stands for implies

“"A=B'" is equivalent to “if A then B".
'ff and < both stand for if and only if

“"A< B" is equivalent to “both A=B and B=A"".

Next: basic notation in set theory 2
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Standard Notation

real

scalar :="number

))={ }is the set with no elements
union: {4,5,6}U{5,6,7,8} = {4,5,6,7,8}
intersection: {4,5,6}Nn{5,6,7,8} = {5,6} s ot ar

complement:{4,5,6}\{5,6,7,8} = {4} —
€ stands for is an element of | 7€{7,8,9} | 6¢{7,8,9}

:= {integers} = {...,—2 ~1,0,1,2,...}
R|:= {real numbers} "= —
}'\ '\

— {rationals} U {|rrat|onals
[Q]:= {rational numbers}

[Cl:= {complex numbers} , ot used i
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Standard Notation Next: intervals

ACB means:. Vx € A, x € B.
read: A "is a subset of" B

BOA means: Vx e A, x € B.
read: B ‘“is a superset of” A

e.g.: ZCQCRCC
CORDOQDZ

IACB < BDA|

€ stands for is an element of | 7€{7,8,9} | 6¢{7,8,9}

[Z]:= {integers} = {...,—2,—-1.0,1,2,...}
[R]:= {real numbers} "= :
= {rationals} U {irrationals}
[Q]:= {rational numbers} I

[C]:= {complex numbers} “= | ’
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Standard Notation

An interval is a subset of R with no “breaks’ .

WARNING: This is a set, NOT a point in the plane.
(-1, 1)={zeR| —-1<z< 1}

interval
(—1,1)\{0} is not an interval.
—1 0 1

/ < ®

= {integers} = {.... 2, -1,0,1,2...}
={ real numbers} :
= {rationals} U {irrationals}
= {rational numbers} 1
Spp [Cl:= {complex numbers} *= | i




Standard Notation

An interval is a subset of R with no “breaks’ .

WARNING: This is a set, NOT a point in the plane.
(-1, 1)={zeR| —-1<z< 1}

—1 1
-—_—
R
= {integers} = {.... 2, -1,0,1,2...}
={ real numbers} :
= {rationals} U {irrationals}

= {rational numbers} 1

Spp [Cl:= {complex numbers} *= | °




Standard Notation

An open interval is a set of the form (a,b),

where —oco < a < b < o0.
WARNING: This is a set, NOT a point in the plane.

(-1, 1)={zeR| —-1<z< 1}
open interval

1 1
4—(——>R
Z|:= {integers} = {.. —2 -1,0,1,2,...}
R|:= {real numbers} :
= {rationals} U {irrationals}
.= {rational numbers} |
— [0:= {complex numbers} = =~ | 7




Standard Notation

An open interval is a set of the form (a,b),
where —oco < a < b < 0.

(—00,1) ={xeR|x <1}
open, unbounded interval

—1 1

AN ©

Spp

Z|:= {integers} = {.. =2, -1,0,1,2,...}

R|:= {real numbers} :
= {rationals} U {irrationals}

.= {rational numbers} |

[Cl:= {complex numbers} *= ~ | 8




Standard Notation

An open interval is a set of the form (a,b),
where —oco < a < b < 0.

(—00,1) ={xeR|x <1}
open, unbounded interval

R
L):= {integers} = {...,~2,-1,0,1,2,.. ]
R|:= {real numbers} :
= {rationals} U {irrationals}
.= {rational numbers} 1
Spp m = {complex numbers} w= 1 ' 9




Standard Notation

An open interval is a set of the form (a,b),
where —oco < a < b < 0.

(—o00,00) =R

open, unbounded interval

—1 1
R
= {integers} = {.... 2, -1,0,1,2...}
={ real numbers} :
= {rationals} U {irrationals}
= {rational numbers} 1
Spp [Cl:= {complex numbers} *= | P




Standard Notation

A compact interval is a set of the form [a, b],
where —oo < a < b < 0.

—1,1]={zeR| —-1<z<1}

—1 1

/ < ®

Z|:= {integers} = {.. 2, -1,0,1,2,...}
Rf:= {real numbers} :
= {rationals} U {irrationals}
.= {rational numbers} N I |
Spp [C]]: = {complex numbers} n= 1 ' 1




Standard Notation

A compact interval is a set of the form [a, b],
where —oo < a < b < 0.

[~1,1]={zecR| -1<z<1}
compact interval

<—I—]—>R
Z|:= {integers} = {.. 2, -1,0,1,2,...}
R]:= {real numbers} )
= {rationals} U {irrationals}
.= {rational numbers} 1
Spp [C]]: = {complex numbers} n= 1 ' 12




Standard Notation

(-1 1l]l={zeR| —-1<zxz<1}

half-open interval
open on left, closed on right
—1 1

e AN

Z|:= {integers} = {.. =2, -1,0,1,2,...}

R|:= {real numbers} :
= {rationals} U {irrationals}

.= {rational numbers} |

[Cl:= {complex numbers} *= ~ | N




Standard Notation
(a,b], where —co < a < b < 0.

NOTE: (—oo,1] is NOT half-open.
(-1,1]={zeR| -1<z<1)}

half-open interval
open on left, closed on right

1 1
4—(—]—>R
7|:= {integers} = {.. —2 -1,0,1,2,...}
R|:= {real numbers} :

= {rationals} U {irrationals}
.= {rational numbers} |
[Cl:= {complex numbers} *= ~ | ’




Standard Notation

—1,1)={xeR| —-1<x<1}

half-open interval

open on right, closed on left
—1 1

e AN

Z|:= {integers} = {.. =2, -1,0,1,2,...}

R|:= {real numbers} :
= {rationals} U {irrationals}

.= {rational numbers} |

[Cl:= {complex numbers} *= ~ | N




Standard Notation
la,b), where —oco < a < b < 0.

NOTE: [1,00) is NOT half-open.
—1L1)={zeR| -1<x<1}

half-open interval
open on right, closed on left

1 1
4—[—1—>R
7|:= {integers} = {.. —2 -1,0,1,2,...}
R|:= {real numbers} :

= {rationals} U {irrationals}
.= {rational numbers} |
[Cl:= {complex numbers} *= ~ | N




Standard Notation

(oo, ={zeR|z < 1)}

—1 1

AN

Z|:= {integers} = {.. =2 ,—1,0,1,2,...}

R|:= {real numbers} :
= {rationals} U {irrationals}

.= {rational numbers} |

[Cl:= {complex numbers} *= ~ | :




Standard Notation

Intervals of the form [a, b],

With —oco < a < b < o0,

are said to be compact, i.e., closed and bounded.
—oo,l] ={zxecR|z<1}
CLOSED, unbounded interval

as closed as possible

Spp

&l
|

{real numbers} “="" -

[Q]:= {rational numbers}

[C]:= {complex numbers} *=

{rationals} U {irrationals}

—1 1
< —
R
[Z]:= {integers} = {....—2,-1,0,1,2,...}
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Standard Notation

Intervals of the form [a, b],
wWith —co < a < b < o0,
are said to be compact, i.e., closed and bounded.

—1l,00)={xeR| -1 <z}
CLOSED, unbounded interval

as closed as possible

—1 1
E— R N
R
[Z]:= {integers} = {....—2,-1,0,1,2,...}

&l
|

{real numbers} “="" -
{rationals} U {irrationals}

[Q]:= {rational numbers} I

Spp := {complex numbers} w= l ] 19




Standard Notation

This is the ONLY interval that is
both open and closed.

(—o00,00) =R
CLOSED, unbounded interval

as closed as possible

—1 1

R

picture?

[Z]:= {integers} = {....—2,-1,0,1,2,...}
{real numbers} “="" - =
{rationals} U {irrationals}

[Q]:= {rational numbers}” """ 1

&l
|

Spp

[C]:= {complex numbers} “= ~ | »




R := {real numbers}

Z, .= {integers}

Spp

Z, .= {integers}

R—2=

rea—lumbersO

Picture #Z

picture?

1
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Picture 4

R |= {real numbers}
. ZN(—1,1 0
Z, 1= {integers} “5( s
;
—_—2 —7 o 1 2. .
4—I—_Iﬂ—l—>
(_171)

Spp
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R := {real numbers}

Z, .= {integers}

Spp

Picture 4

ZN(—1,1) %0
ZN(—=1,0) =40
7N (v/2 —0.001,v/2 4+ 0.001) =0
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R := {real numbers}

Q := {rational numbers}

Z, .= {integers}

Spp

Picture Q
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R := {real numbers} Picture
has non-()

QN (v/2—-0.001,v/2 4+ 0.001) =0 inters%%tion
Wi

Qn(=1,1)7#0 meets)ever
Qn(-1,00#0 /@ntervyal
Q := {rational numbers} is|dense|in K.

Z, .= {integers}
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