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  A(X x: Y y) 

  pre P(x) 

  { 

      S(x: y) 

  } 

  post Q(x, y) 

  measure m(x); 

• A –   

 

• S – а  
– x, y –   

 

 

• [P(x), Q(x, y)] – 
а  

– P(x) –  

– Q(x, y) –  

 

• m(x) –   



 

Д(nat a, b : nat c) 
pre a >= 1 & b >= 1 

{ 

 if (a = b) 

  c = a 

 else if (a < b) 

  Д(a, b - a : c) 
 else 

  Д(a - b, b : c) 
} 

post gcd(c, a, b) 

measure a + b; 



К   

• L(S(x: y)) 
– а а а S(x: y)  
–  а ,   а  

 а а S(x: в) 
 

• Corr(S, P, Q)(x)  
– К  а а S(x: y) 
– P(x)  [ L(S(x: y))  Q(x, y) ] & y. L(S(x: y)) 
 

• Corr*(A, P, Q)(x) 
– К    A(x: y) 
– Induct(A, P, Q)(t)  Corr(A, P, Q)(t) 
– Induct(A, P, Q)(t) 
             u (m(u) < m(t)  Corr(A, P, Q)(u)) 



   

Corr(B, P & E, Q)(x);   

Corr(C, P & E, Q)(x) 

Corr(if (E) B(x: y) else C(x: y), P, Q)(x) 

 P(x) ⇒ z. L(B(x: z));    

 Corr(C, P & L(B(x: z)), Q)(x) 

Corr(B(x: z); C(z: y), P, Q)(x) 
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A(x: y); 
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{ 
    b = foo(a) 
    c = b 
} 

{ } 

c = b b = foo(a) 

“ ” 

{ } 

foo(a: v) b = v 

{ } 

c = b 

 

{ } 

c = b foo(a: v) 

b = v 

 
{ 
    foo(a: v) 
    { 
        b = v; 
        c = b 
    } 
} 

“ ” 
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Corr(P, S, Q)(x) 
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http://www.iis.nsk.su/persons/vshel/files/rules.zip 
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// Formulas 

formula P(nat a, b) = a >= 1 & b >= 1; 

formula Q(nat a, b, c) = gcd(c, a, b); 

formula m(nat a, b : nat) = a + b; 

 

// Lemmas 

lemma forall nat a, b. P(a, b) & a = b => exists nat c. c = a; 

lemma forall nat a, b, c. P(a, b) & a = b & c = a => Q(a, b, c); 

lemma forall nat a, b. P(a, b) & a != b & a < b 

      => m(a, b - a) < m(a, b) & P(a, b - a); 

lemma forall nat a, b. P(a, b) & a != b & a >= b 

      => m(a - b, b) < m(a, b) & P(a - b, b); 
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lemma valid forall nat c, nat a, nat b. 
 PИ (a, b) & a = 0 & М = 0 => QИ (a, b, М); 
 
lemma unknown forall nat a, nat b. 
 PИ (a, b) & a = 0 => (exists nat c. c = 0); 
 
lemma valid forall nat c, nat a, nat b, nat d. 
 QИ (a - 1, b, Н) & PИ (a, b) & a != 0 & М = b + Н 
  => QИ (a, b, М); 
 
lemma unknown forall nat a, nat b, nat d. 
 QИ (a - 1, b, Н) & PИ (a, b) & a != 0 
  => (exists nat c. c = b + d); 
 
lemma valid forall nat a, nat b, nat e, nat f, nat g, nat h. 
 h = a - 1 & f = a - 1 & g = b & a >= 1 & e = b 
  => g = e & h = f; 
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L1: LEMMA 

    FORALL (number: nat, j: nat): 
        ((1 /= number) AND (0 = (rem(number)(j))) AND P_MaxPrime(number)) 
            IMPLIES ((m_MaxPrime(number / j, j) < m_MaxPrime(number, j)) 
   AND (0 /= j) AND P_MaxPrime(number / j)) 
 
L2: LEMMA 

    FORALL (number: nat, j: nat): 
        ((0 /= (rem(number)(j))) AND (1 /= number) AND P_MaxPrime(number)) 
            IMPLIES ((m_MaxPrime(number, 1 + j) < m_MaxPrime(number, j)) 
   AND P_MaxPrime(number)) 
 
L3: LEMMA 

    FORALL (number: nat, j: nat, result: nat): 
        ((1 /= number) AND (0 = (rem(number)(j))) AND P_MaxPrime(number)  
 AND Q_MaxPrime(number / j, j, result)) 
            IMPLIES Q_MaxPrime(number, j, result) 
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•    CVC3 

• 72%      CVC3 

• 45%      CVC3 

• 53%     CVC3 



 

•      
; 

•     PVS; 

•    ; 

•    CVC3; 

•    PVS; 

•    . 
 


