4.1 Sets

Name

# - Inequality

¢ - Non-membership
Definition

yXexZEye-(z=y)

Fr:X:5:PXezéSe—-(zcs)

Description

The relations # and € are the complements of the equality and membership
relations expressed by = and € respectively.

Laws

TEYy>yET

Name
dom,ran - Domain and range of a relation

Definition

X, Y]

dom :
ran

(X—=Y) >PX
S V)PV

TR:X+—= Ve
domR={z
ranR={z:

Xiy: Y| zRyez}
Xiy: Y|z Hyey}

Name
<1 — Domain restriction
> — Range restriction
Definition

—[X. V]

Ao PXx (X = Y)= (X = V)
(X V) xPY = (X« Y)
TS PX:R:X<=>Ye
SdR={z: X:y:Y|zeSAzRyez—y}
TR: X+ Y:T:PYe
ReT={z:X:y: Y zRynyeTez—y}

Name
< — Domain anti-restriction
B - Range anti-restriction
Definition

=X, Y]

Name

— Partial functions
—  Total functions

— Partial injections
Total injections

— TPartial surjections
— Total surjections
— Bijections

PLeleld

Definition
X+=Y={f: XY Ve:Xiy.p:Ye
(z—y)efA(z—m)ef =y =12}
X—Y=={f:X=Y domf=X}

XY =={f:X+Y (Vo,.z:domfef(r)=[f(n) =2 =mx)}

X—=V==(X=1)nX—Y)
X Ve={f: XV ranf=Y}
¥ V==(X=+1V)nX—Y)
X3V == (X = V)N (X 7)

4.2 Relations

Name
+—+ — DBinary relations
— - Maplet
Definition

X V==P(XxV)

Xiy: Ve
T—=y=(z,y)

Description

If X and Y are sets, then X «— Y is the set of binary relations between X
and Y. Each such relation is a subset of X x Y. The ‘maplet’ notation z — y

is a graphic way of expressing the ordered pair (z,y).

The definition of X «— Y given here repeats the one given on page 88.

Name

dom,ran — Domain and range of a relation

Definition

=X.Y]

dom : (X
ran: (X

Xiy:Y|zRyex
Xiy:Y |z Ryey}

L4 PX X (X V)= (X V)

_B_ (X V)xPY = (X« V)

YS:PX:R: X+ VYe
SaR={z:X:y:Y|zéSrncRyez—y}

TR:X«= Y. T:PYe
RepT={z:X;y:Y|cRyrnygTex—y}

Name
Z - Overriding
Definition
=X.V]|

2 (X V(X V) (X V)

T, R: X+« Ve
ReER=(domR)4 Q)R




Name
M Natural munbers
Z Integers
+,—, %, div,mod - Arithmetic operations
<, L 2> Numerical comparison
Definition
2]

Lt —__x_1E&x €2
_div_,_mod_:Zx (2\{0})— Z
12— 2

N S

definitions omitted .

M=={n:Z|n>0}
Name

min,mar — Minimum and maxinmm of a set of mumbers
Definition

min: P, 2+ Z
maz : P 2 ++ 2

<njeS—m}

>n)eS—m}

Definition
seq X =={f:N-+ X [domf=1.

seq, X == {f:seqX |#f >0}

iseq X ==seq X M (Mr X)

Definition

-

sseq X x seq X — seq X

e eq X — seq X

Vs, frseqX e

s t=sU{n:domten+#s—t(n)}

TeiseqX e

revs = (An:domse

Definition

—[X)

head, last : seq; X

tail, front : seq; X

» X

» seq X

Definition

—[X]

_]_iPHN; xseq X

squash = (N - X)

seq X o

TPX e

s |V = squash (s

ik X e

> seq X

_[oiseqX xPX — seq X

»seq X

squash (17 < 8)

> V)

squashf =fo(pp:1..#frsdomf |posuccop™ C(_<))

Name
prefix - Prefix relation
suffix  — thix relarion
in — Segment relation
Definition
=[X]
_prefix _, _suffix _,_in _:seq X ¢+ seq X

s, tiseqX e

s prefix t & (Fv s

AState[ X, Y]

State[X. Y]
State’[X, Y]

_ =State

State
State’

BState = #5tate’
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