Unordered pairs:
For every two objects x, and x;, we can form the set
{x0, %1}

Example:

{0,10,1})



Unordered pairs:

For every two objects x, and x;, we can form the set
{ X0, X1 }
Example:
{0,{0,1}}
Indexed sets:

For every collection of objects x; for i ranging over a set I,
we can form the set

Eﬁ/mﬂ (xi|iel)
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Union:

For every two sets X and Y, we can form the set
XUY =gt {a|ae XoraeY}

consisting of their union.



Union:

For every two sets X and Y, we can form the set

XUY =gt {a|ae XoraeY}

consisting of their union. 9;[ Tiot FQT ",
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Big union: /T/l"”“ifvl L(sli .
For every set of sets §, we can form the set o NP

S =4qef {a ] a € X forsome X € §} u g)ﬂ,l"'gﬁ

Example: The notation [ J,_, X; stands for (J{X; |1 € I}.
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Intersection:

For every two sets X and Y, we have the set

XNY =g {aeX|aeY}



Intersection:

For every two sets X and Y, we have the set

XNY =g {aeX|aeY}

Big intersection:

For every non-empty set of sets S, we have the set

ﬂSZdef{aEUS|VXES.GEX}

Example: The notation (), X; stands for () { X; | 1 € I}.
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Product:

For every two sets X and Y, we have the set
XxY =4t {(a,b)|aeXandbeY}
where (a,b) =4 {a,{a, b}} - ?(fP(X U Y)).

ﬁh&?ﬂ%mﬁnhm&mﬁf

8,b)=(uy) 7 b=t od b=
(731"/”"’/”’?’73 ﬁ,—ag{ ’E}wm(’l)?’:!a puid (3) 445



Product:

For every two sets X and Y, we have the set

XxY =4t {(a,b)|aeXandbeY}

where (a,b) =4 {a,{a,b}} € P(P(XUY))
{—/"_,_—- X

Sums or (disjoint union):

For every two sets X and Y, we have the set 6/7’
y g (ply

X+Y =g4et ({O;r X X) ({1} X Y)
I
Example: [m] + [n]
{quy S \\L ECDI’!)! ZG’X;
o l’: nj



Relations:
For every pair of sets X and Y, we have the set
PX xY)

of relations from X to Y.

Example: P([m] E'ZM ’Lj CW%>



Relations:

For every pair of sets X and Y, we have the set
PX xY)

of relations from X to Y.

Example: P([m] x [n])

Partial functions:

For every pair of sets X and Y, we have the set
(X=2Y) =g {f € P(X xY) | fis a partial function }

of partial functions from X to Y.

Example: ([m]=[n]) = ([m]e; Dﬂ-f["ﬂ) CE‘CERG%\)
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Functions:

For every pair of sets X and Y, we have the set
(X =Y) =gt {f € P(X xY) | fis afunction}

of functions from X to Y.

Example: ([m] = m]) = [hmj WQP‘%)



Functions:
For every pair of sets X and Y, we have the set
(X =Y) =gt {f € P(X xY) | fis afunction}
of functions from X to Y.
Example: ([m] ) Jhlwi hrd:j N X

Indexed product: /1/\/ = Xyx Yz)c A, Xﬂx---

For every collection of sets X; ranging over a set I, we have
the indexed product set

[Ticr Xi =aet {T € (1= Ui X0) | Vi€ LT(1) € X }

Peompl fo T=(21) T, Xi = %% Xy



(E/& :E— EZ’:] ZLé’I Xb = 2(0 + X.L
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Indexed su

For every collection of sets X; ranging over a set I, we have
the indexed sum set

> ie1 Xi =det User ({1} x X4)



Indexed sum:

For every collection of sets X; ranging over a set I, we have
the indexed sum set

> ie1 Xt =det User ({1 x Xi)
xofffﬂ

Finite sequences (or strings): n h
: ( 9%) X -:."%/ Xx X
For a set X, we have the set of finite sequences

X =ger 3 nen, X"
? NB: If A is countable then so is A*.
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Calculus of Bijections

MxA=A , (AxB)yxC=Ax(BxC), AxB=BxA



Calculus of Bijections

MxA=A , (AxB)yxC=Ax(BxC), AxB=BxA

O)+A=A , (A+B)+C=A+(B+C) , A+rB=B+A
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Calculus of Bijections A

MxA=A , (AxB)yxC=Ax(BxC), AxB=BxA

O)+A=A , (A+B)+C=A+(B+C) , A+rB=B+A

(S A) xB =Y (AixB) , [0]xB=[0]—
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Calculus of Bijections

IxA=A , (AxB)xC=Ax(BxC), AxB=BxA
O)+A=A , (A+B)+C=A+(B+C) , A+rB=B+A
(ZictAi) xB = ¥ ((AixB) , [0 x B =[0]

(A = (HiEI Bl)) = HiEI (A = Bl) ’ A= [” = [”
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Calculus of Bijections

MxA=A , (AxB)xC=Ax(BxC), AXxB=BxA
O)+A=A , (A+B)+C=A+(B+C) , A+rB=B+A
(X A) xB = ¥ (AixB) , [0]xB =0
(A= ([T B)) =T (A= By, A= [1]=1]

((ZiEIAi) = B) =] (Ai = B) , [0]= B =I[I]



A= ZaEA[H



A= ZaEA[”

(M=A)=A , (A=B)=][,.B



A= ZaEA[”

(MM=A)=A , (A=B)=][,..B
M\’MMCALI
(AxB)=C)= (A= (B= Q)
7

Currg_



A%ZaEA[”
(M=A)=A , (A=B)=][_.B
(AxB)=C)= (A= (B= Q)

PA)=(A=12]) , (A= P(B)) =DPA xB)

C—

(> 78)x A= B=(27)
= fzb)=a (2]
Z‘L@CA%S}
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More examples: 9

- (Aé(B#C));(Bé(A#C))
iz

(AxBYDCE @xﬁ)@C fB—-»(/i«ec)
» P(N) x P(N) = P(N)
KvB & XX-\I/
B = (wopz3) h B XY
A = X+T
Pm= )

ASp s K21



Qo) e Qlal) = (W= (23) < (N= C2))

N
~ { /r',,./ A\ = - -~
= N=(z]x[2])

[2)x(2) = ()= L2]

= N= Z‘l:’jé?ff-’j)

G»r%/'tivmrrﬂxo,
>~ WNx(2N=sr3 5
= N x[2])=] P
~ N[z
I~ )/ 1\
= UWN)




Ky <Oy = (N=2[20) x (W=(2)

A=0) X (B=2C) = BHHIC
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