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Exercise 12: (10 Points)

Develop a Z-specification for the following part of the ECO-system. Interested
persons can subscribe to special events. Each event is located in a room with a
fixed number of seats. Therefore only a limited number of persons can subscribe.
There is a waiting set for persons that have shown interest but could not yet be
accepted. Specify the following operations: Persons can be added to and removed
from the subscription and the waiting sets. There are further operations that
show which persons have subscribed for a special event and which persons are on
the waiting set. There is also an operation that returns all special events that a
particular person has subscribed to.

Exercise 13: (10 Points)

(i) The least upper bound of two sets is the least set that contains each of the
two sets. Give a generic definition in Z.
(ii) Show that the union of two sets is their least upper bound.

Show the following statements for relations R and S.
(iii) dom(R U S) = dom R Udom S.
(iv) dom(RNS) C dom RNdom S.
(v) dom RNdom S € dom(RNS).
(vi) (RgS)~” =S~gR™.
Hints:

e Use the Z-definitions at the following page.
e Use the following “elimination rule” for set comprehension.

ye{m Xy, »:Xo; ... |PoeE}s (T Xy 5n: Xy ... 0 (PANy=EFE)).

Thereby P is a predicate, £ an expression and y may neither occur in P
nor be one of the z;.
e Use the logical equivalences

dz.(p V) Jx.gV Iz, dz.(pANY)=Tx.p ATz



Z-definitions:
e Set inclusion, union, intersection.

—{X]
_C_:PX-PX

_U_:PX xPX —-PX
N_:PXxPX —->PX

VS, T:PXe
(SCT&NVr:XezeS=zeT)A
SUT={z:X|zeSVzeT}A
SNT={z:X|zeSNnzeT}

e Domain and range of a binary relation.

dom: (X < Y)—-PX
ran: (X < Y)—-PY

VR: X< Ye
domR={z:X; y:Y |zRy e z} A
ranR={z:X; y:Y |zRy o y}

thereby zRy < (z,y) € R.
e Relational composition.
X, Y, 7]
3o (X Y)x(YeoZ) - (X 2)

VQ: XY, R:Y—Ze
QsR={z:X;y:Y; 2:Z|zQyNyRz e 1+ z}

e Relational converse.

T (X e V) (Y- X)
VR: X< Ye
R={z:X;y:Y|zRy e y— z}

Please submit either a handwritten solution directly to your tutor or check in
your solutions either as a postscript or a pdf document by July 12, 2001. A link
to a reference to a LaTeX-package for Z can be found at the Softwaretechnik

course web page.



