2.0

BUNCH THEORY

Bunches can be used to represent collections.

Examples: 1,3,7 2

Any number, character, boolean, or set

Is an elementary bunch, or element.

If A and B are bunches, then

A,B union

A'B intersection
are bunches,

CA size, cardinality

IS a number, and
A: B incluson

IS a boolean.
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1,3, 7 = 3,1,7,1

¢2 =1
¢, 2,5,9) = 4

2: 0,259
2: 2
2,9: 0 25,9



2.2

axioms

Xy = XxXzy

Xx:AB = XA v xB
AA=A

AB=BA

A(B,C) =(AB),C
A'A=A

A'B=B'A

A'(B'C) =(A'B)'C
AB:C = AC A B:C
A:B'C = AABaA AC
A: AB

A'B: A

A A

A:B A BA = A=B
A-B A B:C = AC
¢x =1

¢(AB) + ¢(A'B) = CA+¢B
- XA = C¢AX) =0
A-B = CA=<(B

elementary axiom

compound axiom

idempotence
symmetry
associativity
idempotence
Ssymmetry

associativity

generdization
specidization
reflexivity
antisymmetry
trangtivity
Sze

sze



2.3

laws

A(A'B) = A

A (AB) = A

A-B = CACB

A-B = C'A:C'B

A:B = AB=B = A=AB
A(B,C) = (AB),(AC)
A(B'C) = (AB) (AC)
A'(B,C) = (A'B), (A'C)
A'(B'C) = (A'B)'(A'C)
A-B A CD = ACBD
A-B A C:D = ACBD

absorption
absorption
monotonicity
monotonicity
inclusion
distributivity
distributivity
distributivity
distributivity
conflation

conflation



2.4

null the empty bunch
bool = T,1 the booleans
nat = 01,2 .. the natural numbers
int = .,—2,-1,0,1, 2 .. theinteger numbers
raa = ..,-1,0,2/3, .. the rational numbers
real = the real numbers
xnat = 0,1,2, .., the extended naturals
xint = —o,..,-2,-1012, .., 0

the extended integers
xrat = —oo,..,-10,2/3, ..., ©

the extended rationals
xreal = —oo, ..., © the extended reals
char = .., 'aA,. the characters
X,..y “Xtoy”for x=svy

0.5 =01223,4
0,...0c = nat

5.5 = null

¢(X,..y) = y—=X
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Distribution
—1,3,7) = -1,-3,—7
(1, 2) + (10, 20) = 11, 12,21, 22
(1,2) +10 = 11, 12
1+10 = 11

null + 10 = null

nat+2 = 2,3,4,5,6, ...
natx2 = 0,2,4,6,8, ...
nat2 = 0, 1, 4,9, 16, ...
2nat = 1,2 4,816, ...



2.6

SET THEORY

{ A} “set containing A”

~S “contents of S”

{1, 3,7}

{1L{37}}

{null} the empty set

{ nat} the set of natural numbers

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

1,37} = 1,37

${1,3,7} = 3

{0, 1} = {{null}, {0}, {1}, {0, 1}}  powerset



2.7

axioms

{A} = A
~{A} = A
${A} = ¢A

Ae{B} = AB

[A} € {B} = A'B
[A} e {B} = A'B
{A} u{B} = {A B}
{A} n{B} = {A"B}
{A} ={B} = A=B



2.8

STRING THEORY

nil the empty string
2

4, 2; 4,6

#(4; 2, 4,6) = 4

(3,5 7,92 =7

(3,5 7,92 12 = 7,57
3,6,4,7< 372

3:6,4< 3,6, 47

X;..y “X toy” for x=y
#(X;..y) = y—=X

x.y) ; ;.2 = X..z

0; 1; 2. nat; 1; (0,..10)

3*(4;5) = 4,5;4,5;4,5

*3 = nil, 3,33, 333, ..



2.9

LIST THEORY
[0; 1; 2]
[0; 1; 2]: [nat; 1; (0,..10)]: [3*nat]: [*nat]
n[3;5, 7,4 = 3,57, 4
#3;5 7,4 = 4
[3;5;7,4 2 = 7
[3:5: 7,4 [2,1,2] = [7:5,7]
[3:5, 74172, 1, 2] = [3,5 7,421, 2]
2—22[10;..15] = [10; 11; 22; 13; 14]

Let L = [10;..15] . Then
2—L3|3—L2|L = [10; 11; 13; 12; 14]

[3;6,4, 7] < [3,7, 2]
[3; 6; 4] <[3;6; 4; 7]

n Donlt w mni nO"" .ll

= [Dyoym ™'t s a0

"abedefghij” [3;..6] = "def"



2.10

L(n,m = Ln,Lm
L{n,m} = {Ln, Lm}
L (n;m) = Ln;Lm
L [n;m] = [Ln; Lm]

L[0,{1,[2 1]; 0}] = [LO, {L1, [L2Z L1]; LO}]

Multidimensional Structures

A=[16370;
[4;9; 2;5];
[1;5;8; 3] ]

A: [3*[4*nat]]
Al =1[409 25
Al2 =2

A,2 =A1LA2 =149 205],[158; 3]
AlL,2] =[ALA2] = [[4925],[15; 8 3]
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B =1[[23];4]I51[6 71]
B00O=2

Bl1=4

B11

Lenil = L
Len = Ln

Le(S T) = LeSeT

Bae(2;1;0) = B210 =6

nil—i |L = i

(ST —i|L = S>(T—i|Le9 |L

0;1) = 6|[[0; 1, 2] ;
[3;4:5]] = [[0;6; 2] ;
[3; 4; 5] ]



