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r
u
e
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F
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s
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%
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e
g
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t
i
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n
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¬ E
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%
o
r
: E

 
 
∨
E'
,
 
a
n
d
:
 E
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E',

 
i
m
p
l
i
e
s
:
 E
 

 
⟶

E'
%

E
 
=
 E'

,
 E
 ≠ E'
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i
f
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t
h
e
n
 E

 
e
l
s
e
 E'

 
e
n
d
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f
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l
e
t
 
x
 
=
 
E
 
i
n
 
E
’

%
Q

uantifiers on sets and lists:
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x
 
 
S
e
t
.
 
P
(
x
)

∈
 

∃
x
 
 
S
e
t
.
 
P
(
x
)
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er
%

up-casts possible
%

down-casts invalid
%

consequence:
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this situation is represented
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O

bject assessor functions are
„dereferentiations of pointers in a state“

$
A

ccessor functions of class type are 
strict wrt. N
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%
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on their underlying state:
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a(σ)  = NULL
     b
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d(σ’).

a(σ’).
d(σ’).

a(σ’) = b1     !!!
(cf. Object Diagram pp 28)
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« association integrity 
constraints ». 
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Note that m
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 ! 
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f
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o
n
 
i
n
v
C
l
i
e
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c
C
l
i
e
n
t

∀
∈

(σ).
 
0≤

c
.
s
o
l
d
e(σ)

%
d
e
f
i
n
i
t
i
o
n
 
p
r
e
w
i
t
h
d
r
a
w (c, k)(σ) ≡

 
 
 
 
 
c
C
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i
e
n
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(σ) ∧
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∧
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.
s
o
l
d
e(σ)-k 
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p
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w
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a
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C
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i
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∈
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.
s
o
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d
e(σ)=

c
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s
o
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d
e(σ
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e
s
u
l
t
 
=
 
o
k

 C
lien

t

 so
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e : In
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er

 w
ith

d
raw

(k:In
teg

er) : {
o
k,n

o
k}

 

o
p
eratio

n
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ith
d
raw

(k) :       
    p

re: k >
=

 0
 

 ∧old(c.solde) - k>=0   
   p

o
st: c.so
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e =

 o
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(c.so
ld

e) - k 
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varian

t:                           
c.so

ld
e >

=
 0

  fo
r all clien
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$
Two predicates are helpful when defining 
contracts. They exceptionally refer to both (σ

pre ,σ)

%
i
s
N
e
w
(
p
)(σ

pre ,σ)     is true only if object p of class C 
                                   does not exist in σ

pre but exists in σ

%
m

odifiesO
nly(S)(σ

pre ,σ) is only true iff
#

all objects in σ
pre are except those in S 

identical in  σ
#

all objects in σ
 exist either in are or are 

contained in S 

W
ith this predicate, one can express : „and nothing else

changes“. It is also called «framing condition».
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#

all objects in σ
pre are except those in S 

identical in  σ
#

all objects in σ
 exist either in are or are 

contained in S 

W
ith this predicate, one can express : „and nothing else

changes“. It is also called «framing condition».
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