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Exam questions



Exam question #1
lexicographic 

order
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f(x) ,
⇢

91 x  100
x� 10 otherwise

  






       




    

        

        

    

        

        

    

{𝗍𝗋𝗎𝖾}
k := 1;
r := x;
{k ≥ 0 ∧ f k(r) = f(x)} t = ( |101 − r + 10k | , k)

𝗐𝗁𝗂𝗅𝖾 k > 0 𝖽𝗈
𝗂𝖿 r > 100 𝗍𝗁𝖾𝗇

r := r − 10;
k := k − 1

𝖾𝗅𝗌𝖾
r := r + 11;
k := k + 1

{k = 0 ∧ f k(r) = f(x)} ⇒ {r = f(x)}
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f(x) ,
⇢

f(f(x+ 11)) x  100
x� 10 otherwise

Complete the proof 

of total correctnes
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JrKP ✓ Q =) J �r K¬Q ✓ ¬P

<latexit sha1_base64="WCyxYJNNn+fF6OXTz65Rjs7qYW4=">AAACMHicbVDLSgMxFM34rPVVdekm2IquykwX6lJ047IFq0JnKJn0tg0mmSG5Iwyl/+F3+AFu9RN0Ja4Ev8K0FtHWA4HDOfdybk6cSmHR91+9ufmFxaXlwkpxdW19Y7O0tX1lk8xwaPJEJuYmZhak0NBEgRJuUgNMxRKu49vzkX99B8aKRF9inkKkWE+LruAMndQu1SqhFT3FDmgoNA019GjDUeWywdIfTyc4HmjQSrFdKvtVfww6S4IJKZMJ6u3SR9hJeKZAI5fM2lbgpxgNmEHBJQyLYWYhZfyW9aDlqGYKbDQY/21I953Sod3EuKeRjtXfGwOmrM1V7CYVw76d9kbif14rw+5JNBA6zRA0/w7qZpJiQkdF0Y4wwFHmjjBuhLuV8j4zjKOr80+KRcVMbjpD10ww3cMsuapVg6PqUaNWPj2bdFQgu2SPHJKAHJNTckHqpEk4uSeP5Ik8ew/ei/fmvX+PznmTnR3yB97nF108qD0=</latexit>

�0 2 ¬Q =) �0 62 Q
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�0 62 JrKP
<latexit sha1_base64="ZJYHv8k1ULxYCzbuKjD1WzosiEE="></latexit>

() 8� 2 P.� 62 J �r K�0
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() P \ J �r K�0 = ;
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() J �r K�0 ✓ ¬P
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() J �r K¬Q ✓ ¬P
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() 8� 2 P.�0 62 JrK�Hence, 

Since it holds for all  σ′ ∈ Q
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� 2 J �r K�0 , �0 2 JrK�Since

One implication,  
the other is similar

Exam question #2
Complete the proof 

of correspondence 


between HL and NC triples
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{P}r{Q} () (¬P )r(¬Q)



Exam question #3
Consider the imprecise list segment definition below


  


Prove that    by finding a state that 
distinguishes  from 

𝗂𝗅𝗌(a1, a2) ≜ (a1 = a2 ∧ 𝖾𝗆𝗉) ∨ (∃v . a1 ↦ v * 𝗅𝗌(v, a2))

𝗂𝗅𝗌(a1, a2) ≢ 𝗅𝗌(a1, a2)
𝗅𝗌(11,11) 𝗂𝗅𝗌(11,11)

  𝗅𝗌(a1, a2) ≜ (a1 = a2 ∧ 𝖾𝗆𝗉) ∨ (a1 ≠ a2 ∧ ∃v . a1 ↦ v * 𝗅𝗌(v, a2))



Prove the SepSIL triple    where⟨⟨p ↦ 𝗇𝗂𝗅 * 𝗍𝗋𝗎𝖾⟩⟩ c ⟨⟨i = 0⟩⟩
while ( ) do {   }c ≜ i := 0 ; q := * p ; q ≠ 𝗇𝗂𝗅 q := * q ; i := i + 1

Exam question #4






  ( ?) ;  ; 

( ?)

i := 0 ;
q := [p] ;
( q ≠ 𝗇𝗂𝗅 q := [q] ; i := i + 1 )⋆

q = 𝗇𝗂𝗅



Exam question #5

⊤

⊥

≥ 0< 0

’𝖲𝗂𝗀𝗇

Consider the abstract domain ’ in the figure


1. Define the corresponding  and .  


2. Does it admit a complete abstract multiplication?

𝖲𝗂𝗀𝗇

α γ


