
The Base Fun
tions of the RelView System, Version 7.0�Institut f�ur Informatik und Praktis
he MathematikChristian-Albre
hts-Universit�at KielOlshausenstra�e 40D-24098 Kiel, GermanyThe base fun
tions of RelView 
an be divided into several parts:1. Base fun
tions for 
al
ulating 
onstant relations and domains:Syntax MeaningL(R) Universal relation with the same dimension as RO(R) Empty relation with the same dimension as RI(R) Identity relation with the same dimension as RLn1(R) Universal 
olumn ve
tor with the same row number as ROn1(R) Empty 
olumn ve
tor with the same row number as RL1n(R) Universal row ve
tor with the same 
olumn number as RO1n(R) Empty row ve
tor with the same 
olumn number as Rdom(R) Domain R * Ln1(R^) of relation R as 
olumn ve
tor2. Base fun
tions for 
al
ulating Boolean operations:Syntax Meaning{R Negation (
omplement) of relation RR | S Union (join) of R and SR & S Interse
tion (meet) of R and S3. Base fun
tions for 
al
ulating relationalgebrai
 operations:Syntax MeaningR^ Transposition of relation RR * S Composition (produ
t) of R and S4. Base fun
tions for 
al
ulating residuals and symmetri
 quotients:Syntax MeaningS / R Left residual of R and SR\S Right residual of R and Ssyq(R,S) Symmetri
 quotient of R and S�WWW: http://www.informatik.uni-kiel.de/eprogsys/relview.shtml1



5. Base fun
tions for 
al
ulating 
losures:Syntax Meaningtrans(R) Transitive 
losure of Rrefl(R) Re
exive 
losure of Rsymm(R) Symmetri
 
losure of R6. Various base fun
tions 
on
erning ve
tors and points without 
hoi
e operations:Syntax Meaninginj(v) Inje
tion indu
ed by the non-empty ve
tor vinit(v) Initial point with the same dimension as the ve
tor vsu

(v) Homogeneous su

essor relation with a dimension givenby the number of rows of the ve
tor vnext(p) Su

essor of the point p with the same dimension as p7. Base operations for 
hoi
es:Syntax Meaningpoint(v) A point in
luded in the non-empty 
olumn ve
tor vatom(R) An atom (a relation 
onsisting of one pair) in
luded inthe non-empty relation R8. Base operations whi
h generate random relations. In the following, XY stands for two digitsbetween 00 and 99 and denotes the probability that a pair is 
ontained in the result:Syntax MeaningrandomXY(R) Generation of a random relation with the same dimension as Rrandom
fXY(R) Generation of a 
y
lefree random relation with the samedimension as the homogeneous relation Rrandomperm(v) Generation of a random permutation, where the dimension isgiven by the number of rows of the ve
tor v9. Base fun
tions for 
ertain tests on relations. The result is true (represented by the universalrelation on a singleton set) or false (represented by the empty relation on a singleton set):Syntax Meaningempty(R) Test, whether R is emptyunival(R) Test, whether R is univalenteq(R,S) Test, whether R and S are equalin
l(R,S) Test, whether R is in
luded in S
ardeq(R,S) Test, whether the 
ardinalities of R and S are equal
ardlt(R,S) Test, whether the 
ardinality of R is less than that of S
ardgt(R,S) Test, whether the 
ardinality of R is greater than that of S
2



10. Base fun
tions 
on
erning operations on powersets:Syntax Meaningepsi(v) Membership relation, where the 
ardinality of the base set isgiven by the row number of the ve
tor v
ardrel(v) Size 
omparison relation on a powerset, where the 
ardinalityof the base set is given by the row number of the ve
tor v
ardfilter(v,w) If v is a ve
tor with a powerset 2X as argument set and w is ave
tor with n � jXj+ 1 
olumns, then the operationsele
ts from v all sets s ful�lling jsj < n11. Base fun
tions 
on
erning relational produ
t and sum domains. Most of these base fun
tionstake a domain de�nition as argument, the result however is always a relation:Syntax Meaning1-st(DD) 1st 
omponent (DD domain)2-nd(DD) 2nd 
omponent (DD domain)p-1(PP) Proje
tion onto the 1st 
omponent (PP produ
t domain)p-2(PP) Proje
tion onto the 2nd 
omponent (PP produ
t domain)p-ord(PP) Produ
t order (PP produ
t domain)[R,S℄ Tupling of relationsi-1(SS) Inje
tion into 1st 
omponent (SS sum domain)i-2(SS) Inje
tion into 2nd 
omponent (SS sum domain)s-ord(SS) Sum order (SS sum domain)R + S Sum of relations12. Base fun
tions 
on
erning fun
tion domains:Syntax Meaningpart-f(R,S) Columnwise representation of partial fun
tionstot-f(R,S) Columnwise representation of total fun
tions
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