O = o~

PNQ
PAQ
POQ

P=Q
PUQ
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sibs([P, @, R|

| '~ o
—~ O =

—([P Q|

£

N HO

sibs([P,

0

1

Po1l

1oP

Pre
PnPod
diag(rA(P))
diag(IA(P))
P~0oQ
bros(P, P)
PoQ~

PA(t—rA(P))
Bol)

bros(Q.P)
sibs(P, Q)
rR(Q, P)NrR(Q, P)

syq(P, P)
PUP-

dom(gNodes(P))

P—

nodes(P)—nodes(P—

sibs(P, P)
sibs(P, Q)
)

sibs(P, Q)Nsibs([R|S])

t)



isSurj(P, Q

C(lP,QIR])

nameLets([])
namelets([P, Q|R])

th(P, _||one)

th(P, Qllincr(R))
succth(P, Q||decr(R))
tuples(P[|Q)

sibs(_, _||nil)

sibs(P, Q|sng(R))
sibs(P, Q||cons(R, S))

®

o

0

erirriiiiiiilyg

m-_(P, Q)
QCP
0.N(P,Q)
1_rA(P)
is_rA(P)
is_IA(P)
is_diag(P)
P_mult(P)
Coll(sibs(P, P))
Disj(mult(Q), rA(P))
RUniq(P, Q™)
QoPCIA(R)
QCimg(RoP)

Coll(Q),
QCIA(P)]

true(P)]

P=Q
| =([PIR])]

true(P)]

PCQ
IHE([QIR])]

P =:Q
| nameLets(R)]
P

th(Q,Q, R)oP
th(P,Q, R)

img(P)Ndom(th(P, P, Q))—dom(succth(P, P, Q))

1
sibs([succth(P, Q, R)])

sibs([succth(P, @, R)])Nsibs(P, Q, S)



P=Q&R=S
Boo(P)

oP
NonVoid(P)
P#Q

true

false
link(P, Q)
Betw(P, Q, R)
Dngl(P)
P=QVR=S
P=Q—R=S
diff )
diff([P=Q
diff([P=Q, R= S|T

link([P=Q
link([P=Q, R= S|T

isSngl(P)
DotDot(P, @, R)

DotDDot(P, @, R)
Dotdot(P, @, R)
Const(P)

Point(P)

Skolem(P, @, R)

@1

@

O A A S A A [

o1l

P U(PAQ,RAS)
LAbs(P)&RAbs(P)
(A(IA(P))

1o(P)

1 o(PAQ)

is_ (¢)

0- ()

(A(P)oQ

QClink(P, R)
Coll(link(P, P))
Plink(PAQ, RAS)
0-o(¢(PAQ), RAS)
0

PAQ
PAQUIff([R=S|T))
link(P, Q)

link(link(
B_diff (P)
@_link(P)

NonVoid(P),
RUniq(IA(P)),

LUniq(P)]
& _Sngl(P)

Betw(P, Q, R),
RCIA(Q),
PCAQ™)
& DotDot(P, Q, R)
&((Betw(P,Q,

Dngl(P),
NonVoid(P)]

RAbs(P),
LUniq(P),
NonVoid(P)]

R =: Q,
RCP,
RUniq(R),
rA(R)=rA(P)]

P,Q),link([R=S|T1))

), isSurj(Q, R, P),isSurj(Q~, P, R)])



-- Five ways of stating that the universe of discourse is singleton

CardUnivl  «s:  Q_o(z,7)
CardUniviB  «: 1.
CardUnivliC < is.0(z,7)
CardUniviD  «:  @_o(L,7)
CardUnivlE  «»:  @_o(z,1)
-- One way of stating that the universe of discourse is at least doubleton
CardUnivGtl  «:  1.o(L,7)
-- One way of stating that the universe of discourse is doubleton
CardUniv2  «:  10(T,7)
-- One way of stating that the universe of discourse is more than doubleto
CardUnivGt2  «:  1_.0(z,7)
isTrans(P)  «»:  PoPCP
isSymm(P)  «—:  is-7(P)
isRefl(P)  «»: PUP~CrA(tNP)
isStrict(P)  «»:  @_diag(P)
isAntisymm(P) «<: PNP~Ce
isTrich(P)  «:  L1_U([P,¢, P7])
isAsymm(P) <« @0.N(P,P7)
isTotRefl(P)  «»: CP
isConnex(P) «<: 1_.U(P,P7)
isPreord(P)  ©: |
isRefl(P),
isTrans(P)]
isEquiv(P)  ©: |
isSymm(P),
isTrans(P)]
isFunc(P)  «s:  bros(P)Cu¢
isEquiv(P, Q) ©: |
isFunc(Q),
is-0(Q, Q),
QoQ~=P]
isGaloisCorr(P)  ©: |
PoPCu,
isStrict(P),
P—CrA(P)]
isDense(P)  «>:  arcs(P)Carcs(P)oarcs(P)
isWithoutEndPoints(P)  «<»:  ¢Clink(arcs(P), arcs™ (P))
isNDMonotonic(P, Q) «»:  0_N(QoP, PoQ)
isBisim(P,Q) < 0U(A(P—P),QoP—PoQ)



areQProj(P,Q, R, S) ©: )
isFunc(P),
isFunc(Q),
link(R, S)Cbros(P, Q)]

areProj(P,Q,R,S)  ©: [, ¢,¢]

areQProj(P,Q, R, S),
Coll(sibs([P., P, Q])),
A(P)=rA(Q)]

areQProj(P, Q) ©: areQProj(P, Q, -, )
areProj(P, Q) ©: areProj(P, Q, -, -)
HdTIPure(P,Q,R) ©: |
areProj(P, Q),
Const(R),

rA(P)=rA(t—R)]
HATI(P,Q,R,S) ©: |
areProj(P,Q, R,t—R),
Coll(R),
Const(5),
Disi(S, R),
Disj(R. IA(Q)),
rA(P)=rA(SUR)]
HdTIFlat(P,Q, R, S,T)  ©: [g[
PCS,
HATI(Q, R, S, T),
NonV0|d( ),
IA(Q)=IA(S)]
rA(th(P, Q, S)oRNth(P,Q,T))
mXpr(P, Q, R)
mXpr(P, Q, R)NmXpr(P,Q, S)
mXpr(P, Q, R)AmXpr(P,Q, S)
sibs(P, @, S)omXpr(P,Q, R)

mXpr(P, Q|latm(R, 5, T))
mXpr(P, Q|- R)

mXpr(P, Q|| R&S)
mXpr(P, Q|| R®S)

)

)

mXpr(P, Q[3(R, S)

® @uNNl

Maddux(P, @, R
R(S) <> mXpr(P,Q,S)=1]
areTotQProj(P, @, R) [
areQProj(P, Q),
Tot(P),
Tot(Q),

R(S) <: mXpr(P,Q,S)=1]



graphlsom(P, Q, R)

graphlsom(P,Q, R, S, T, W)

Maps(P,Q,R) ©:
Exhs(P,Q, R) ©:
Disj(P,Q, R) (CH
Splits(P,Q,R)  ©:
IndClosed(P, @, R) ©:
Sends(P,Q,R) ©:
Surj(P,Q, R) ©:
nj(P,Q, k) ©:
Bij(P,Q,R) @
SuccClosed(P, @, R)  ©:

[

e: |
bros(Q)Ce,
sibs(Q, Q)Ce,
dom(Q)=nodes(P),
img(Q)=nodes(R),
P=QoRoQ]

Q: |
nameLets([S, P,W, R, T, Q)),
nodes(P) =: dom(PUP™),
graphlsom(S, T, W)]

Coll(Q),
Coll(R),
QoPCIA(R)]
[l
Coll(R

Coll(Q),

QCIA(R)oP]

[ - el

Coll(@),

Coll(R),
PoRoP~Nlink(Q, Q)C¢]

);
)

Exhs(P, R, Q),
Disj(P, Q, R)]

RCP,
I\/Iaps(Q, P7 P_R)7
[Coll(S), RCS, SoQCIA(S)] = PCS]

RUniq(P),
Maps(P, Q, R)]
[ e[
RUniq(P),
Exhs(P, Q, R)]
[ - ¢l
RUniq(P),
Disi(P, Q, )]

RUniq(P),
Splits(P, @, R)]

RUniq(Q),
IndClosed(P, @, R)]



oppRevFp(P
double((]
double([P|Q)]
together([P|Q]
inBoth([P]
inBoth([P, Q|R]
twice([]
twice([P|Q]
Placeholders([P|Q)]

P L

PNtoP

)

U([oppRevFp(P), oppRevFp(P ), double(Q)])
arcs(P)UrA(P)N(double(Q)UIA(P)NU(Q))

rA(P)NrA(P)

U([rA(P)NrA(Q), rA(P)NrA(Q ), rA(P~)NrA(Q), inBoth([P|R]), inBoth([Q|R]]
)

U([rA(mult(P)), rA(mult(P)), inBoth([P|Q)), twice(Q)])

P_U(together([P|Q)]), PNtwice(Q))



flagDom(_||zero)
flagDom(P||one)
Attr(P,Q, R, S)

keyPIH([])
keyPIH([P, Q|R])
isKeyPIH(P)
KeyPIH([P])
KeyPIH([P, Q|R])

keyFunc([P], @, R||S)
keyFunc([P, Q|R], S, T||decr(WV))
Key([P,Q, R|S])

IBoth (P,
NolLLBoth(P, @,
NoLRBoth(P,

NoTogether

NoLRBoth([P, Q)])
NoLRBoth([P, Q, R|S])

NoBoth([P])
NoBoth([P, Q|R])

PlaceHolders([P, Q| R])
Entity(P, Q)

IsA([P, Q, R])
IsA([P, Q, R, S|T))

DotDot(P, @, R, S)

o

o

g

® |

@1 I I

|

Pol tl 1Ll

1
dom(P)

RUniq(P),

dom(P)CQ,

img(P)CR,
QCflagDom(P, S)]

U]
PNimg(Q)UkeyPIH([P|R))
0_keyPIH(P)

Coll(P)

B-N(P,img(Q))

| KeyPIH([P|R])]

succth(Q, R, S)oP~

th(S, T, W)oP~nNkeyFunc([Q|R], S, T, W)

RUniq(keyFunc(S, @, R, 0))
| KeyPIH([P|S])]
rA(P)NrA(Q)
0_N(IBoth(Q, R), P)
NoLLBoth(P,Q, R)
0.0(APIIA(P). 0
P-N(mult(Q),1A(P))
RXcl(P, Q™)

true(P)

RUniq(P, Q),
LUniq(P, Q).
NoTogether(P, Q),
RXcl(P, Q),
LXcl(P, Q)

| NoTwice([P|R])]
true([P, Q])

NoLLBoth(P, Q,
NoLRBoth(P, Q,
NoLRBoth(P, R,
| NoLRBoth ([P, Q
true(P)

R),
R),
Q)
15])]

NoLRBoth(P, @, Q)
| {NoLRBoth([P, Q|R]), NoBoth([P|R])}]
{NoTwice([P, Q|R]), NoBoth([P, Q|R])}

Coll(Q),

Disj(Q, P)]

[¢]]

RCP,

Disj(R, Q)]

[e]]

RCS

| IsA([P, Q, S|T])]

Betw(QAP,R,SAP),
SCIA(R).






