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quark :

integer × Boolean → integer

quark :

integer × Boolean → integer

quark :

integer × Boolean → integer

I(quark) : Z × B → Z

I(quark) : Z × B → Z

B = {false, true}

B = {false, true}

Z =

{0, 1,−1, . . . , 273,−273, . . . }



Z =

{0, 1,−1, . . . , 273,−273, . . . }

[Z × B → Z]

[Z × B → Z]

B = {false, true}

B = {false, true}

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉
↓ ↑

〈bi := ba ∨ bi;
while bi do bi := ba ∨ bi od,

σ[bi := true]〉

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉
↓ ↑

〈bi := ba ∨ bi;
while bi do bi := ba ∨ bi od,

σ[bi := true]〉

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉
↓ ↑

〈bi := ba ∨ bi;
while bi do bi := ba ∨ bi od,
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〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉
↓ ↑

〈bi := ba ∨ bi;
while bi do bi := ba ∨ bi od,

σ[bi := true]〉

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉

M�while bi do skip od�(ξ)

= ∅

Mtot�while bi do skip od�(ξ)

= {⊥}

Mtot�while bi do skip od�(ξ)

= {⊥}

〈if hex then z := int(hex) fi,

η[hex := η̂(bi)]〉
↓

〈z := int(hex), η[hex := η̂(bi)]〉
↓

〈E, η[hex := η̂(bi)][z := 1]〉

〈if hex then z := int(hex) fi,

η[hex := η̂(bi)]〉
↓

〈z := int(hex), η[hex := η̂(bi)]〉
↓

〈E, η[hex := η̂(bi)][z := 1]〉



〈if hex then z := int(hex) fi,

η[hex := η̂(bi)]〉
↓

〈z := int(hex), η[hex := η̂(bi)]〉
↓

〈E, η[hex := η̂(bi)][z := 1]〉

〈if hex then z := int(hex) fi,

η[hex := η̂(bi)]〉
↓

〈z := int(hex), η[hex := η̂(bi)]〉
↓

〈E, η[hex := η̂(bi)][z := 1]〉

M�z := int(hex)�(η) =

{η[z := η̂(int(hex))]}

Mtot�z := int(hex)�(η) =

{η[z := η̂(int(hex))]}

ϑ̂(23 ≤ bla[5])

= ϑ̂(23) ≤ ϑ̂(bla[5])

= 23 ≤ ϑ(bla)(ϑ̂(5))

= 23 ≤ ϑ(bla)(5)

= 23 ≤ 25

= true

ϑ̂(23 ≤ bla[5])

= ϑ̂(23) ≤ ϑ̂(bla[5])

= 23 ≤ ϑ(bla)(ϑ̂(5))

= 23 ≤ ϑ(bla)(5)

= 23 ≤ 25

= true

{∃z : 47 · 11 = z}
z := int(hex)

{z = −273}

(∃z : 47 · 11 = z, z = int(hex))
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(∃z : 47 · 11 = z, z = int(hex))

(∃z : 47 · 11 = z, z = int(hex))

�∃z : 47 · 11 = z� = Σ



�z = −3 · 7 · 13� =

{δ | δ(z) = −273}

�[z := −273] |= z = −3 · 7 · 13

�[z := −273] |= z = −3 · 7 · 13

�[z := −273] |= z = −3 · 7 · 13

�[z := −273] |= z = −3 · 7 · 13

{bi = true}
while bi do skip od

{false}

{bi = true}
while bi do skip od

{false}

{z = int(bi)}
z := −3 · 7 · 13
{z = −273}



{z = int(bi)}
z := −3 · 7 · 13
{z = −273}

{z = int(bi)}
z := −3 · 7 · 13
{z = −273}

(∃z : 47 · 11 = z, z := int(hex))

turn := 1;

while true do
[turn := 1||turn := 2]

od

(false, ∀bla[5] : bla[5] ≥ 0)

〈while bi do bi := ba ∨ bi od,

σ[bi := true]〉
↓ ↑

〈bi := ba ∨ bi;
while bi do bi := ba ∨ bi od,

σ[bi := true]〉

(∃z : 47 · 11 = z, z = int(hex))

(∃z : 47 · 11 = z, z = int(hex))



(∃z : 47 · 11 = z, z = int(hex))

〈if 23 ≤ bla[5]
then skip
else bla[5] :=

bla[5] mod 67

fi,

σ[bla[2 + 3] := 23]〉


