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CHOICE

“ ” CHOICE

Dijkstra S T

S [] T

S [] T S T

S T S [] T

B

S1 [] S2 [] . . . [] Sn

S1, S2, . . ., Sn CHOICE
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CHOICE

B

CHOICE S1 OR . . . OR Sn END S1 [] . . . [] Sn

CHOICE CHOICE

S [] T S T S [] T
Q S Q T

Q

[S [] T ]Q =̂ [S]Q ∧ [T ]Q

[S1 [] S2 [] . . . [] Sn]Q =̂ [S1]Q ∧ [S2]Q ∧ . . . ∧ [Sn]Q
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2 1

CHOICE

trade := success||balance := balance − price × 2
OR trade := success||balance := balance − price
OR trade := fail

END

M⎡
⎢⎢⎢⎢⎣

trade := success||
balance := balance − price × 2

[] trade := success||
balance := balance − price

[] trade := fail

⎤
⎥⎥⎥⎥⎦ (balance ≥ M)

= balance − price × 2 ≥ M ∧ balance − price ≥ M

= balance − price × 2 ≥ M
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vseq ∈ seq(VALUE)

push back

report ←− push back(val) =
PRE

val ∈ VALUE
THEN

CHOICE

report := ok || vseq := vseq ← val
OR

report := fail
END

END
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ANY

B ANY

ANY x WHERE P THEN S END

• x

• P x x x
x

• S ANY x x
x

ANY P x P
x S ANY P

x
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ANY

ANY x WHERE x ∈ N ∧ x ≤ total ∧ 2 × x ≥ total THEN total := x END

total

total total

0 0 1 1
2 1, 2 3 2, 3
4 2, 3, 4 8 4, 5, 6, 7, 8

choices ⊆ ITEM
limit ∈ N1

ANY p WHERE p ∈ P(ITEM ) ∧ p ⊆ choices ∧ cost(p) ≤ limit
THEN purchases := p END

p ANY p

p = ∅
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ANY

[ANY x WHERE P THEN S END]Q

ANY Q

x P S
Q

[ANY x WHERE P THEN S END]Q =̂ ∀x.(P ⇒ [S]Q)

total 2[
ANY x WHERE x ∈ N ∧ x ≤ total ∧ 2 × x ≥ total
THEN total := x END

]
(total ≥ 2)

= ∀x.(x ∈ N ∧ x ≤ total ∧ 2 × x ≥ total ⇒ [total := x](total ≥ 2))

= ∀x.(x ∈ N ∧ x ≤ total ∧ 2 × x ≥ total ⇒ x ≥ 2)

total ≥ 2
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ANY :∈
B :∈ ANY

x :∈ T =̂ ANY e WHERE e ∈ T THEN x := e END

ANY

[x :∈ T ]P = ∀z.(z ∈ T ⇒ P [z/x])

P [z/x] P x z z
x T , P

x T

[x :∈ T ]P = ∀x.(x ∈ T ⇒ P )

x T

[x :∈ T ](x > 10) = ∀x.(x ∈ T ⇒ x > 10)

= min(T ) > 10
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LET ANY

LET LET

LET x BE x = E IN S END

let

LET ANY

LET x BE x = E IN S END =̂ ANY x WHERE x = E THEN S END

WHERE

LET

LET x1, . . . , xn BE x1 = E1 ∧ . . . ∧ xn = En IN S END

ANY P

ANY x1, . . . , xn WHERE P THEN S END
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B

DEFINITIONS C C
Atelier B DEFINITIONS

“ ” Atelier B

DEFINITIONS

DEFINITIONS

ADDRESS == 0..(memorysize − 1)
PAGE == 0..((memorysize/pagesize) − 1)
INDEX == 0..(pagesize − 1)
addr(pn, ind) == (pn × pagesize) + ind

addr(25, 36)

(25 × pagesize) + 36
B Book 4.19
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B DEFINITIONS

memorysize pagesize

B Book 4.17 4.19

• famale male

• living dead

•
MACHINE Person
SETS

PERSON ; SEX = {male, female}; STATUS = {living, dead}
CONSTANTS

max person
PROPERTIES

max person ∈ N1 ∧ card(PERSON ) = maxperson
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VARIABLES

person, sex , status, mother , husband , wife
DEFINITIONS

MAN == sex−1[{male}];
WOMAN == sex−1[{female}];
LIVING == status−1[{living}];
DEAD == status−1[{dead}];
MARRIED == dom(husband ∪ wife);
SINGLE == person − MARRIED;
ANGLE == PERSON − person

INVARIANT

person ⊆ PERSON ∧ sex ∈ person → SEX ∧
status ∈ person → STATUS ∧
husband ∈ WOMAN �� MAN ∧
wife = husband−1 ∧
mother ∈ person �→ (MARRIED ∩ WOMAN )
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INITIALISATION

person, sex , status, mother , husband , wife := ∅, ∅, ∅, ∅, ∅, ∅

OPERATIONS

death(psn) =
PRE psn ∈ PERSON ∧ psn ∈ LIVING
THEN

status(psn) := dead
END;

marriage(bride, groom) =
PRE

bride ∈ PERSON ∧ groom ∈ PERSON∧
bride ∈ SINGLE ∩ WOMAN∧
groom ∈ SINGLE ∩ MAN

THEN

husband(bride) := groom || wife(groom) := bride
END;
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baby ←− newborn(sx , mo) =
PRE

sx ∈ SEX ∧ mo ∈ PERSON∧
PERSON /∈ person ∧ mo ∈ MARRIED ∩ WOMAN

THEN

ANY angleWHERE angle ∈ ANGLE THEN

person := person ∪ {angle} || sex(angle) := sx || baby := angle ||
status(angle) := living || mother(angle) := mo

END

END;

report ←− is present(psn) =
PRE psn ∈ PERSON THEN report := bool(psn : person) END;

report ←− is living(psn) = · · · · · ·
report ←− is woman(psn) = · · · · · ·
report ←− is married(psn) = · · · · · ·

END
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