
Exam 2

CSSE 373  FORMAL METHODS IN SPECIFICATION AND DESIGN

Fall 2006

Name: ____________________________________

INSTRUCTIONS
This exam is open book and open notes. You may use your laptop but are not required to do 
so. You may also reference the course materials on Angel. Network, server, or laptop prob
lems will not be considered an excuse for poor performance on the exam.

You may use the back of pages if you run out of space. Please indicate on the front when 
you do so.

SCORE  

Problem Points 
Available

Points 
Earned

1 10

2 10

3 10

4 15

5 15

6 20

7 20

8 5 extra credit

Total 100
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1. 10 points  Find the weakest precondition:

//

i = i - y;

// i > 0

2. 10 points  Find the weakest precondition:

//

a = a + b;

// a > 15, b == 10

3. 10 points  Find the weakest precondition:

//

x = x + y;

//

x = x * y;

// 0 <= x < 10
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4. 15 points  Find the weakest precondition:

//

if ( a > b) {

//

//

r = a * 5;

//

} else {

//

//

r = b * 4;

//

}

// r > 20

5. 15 points  Find the weakest precondition:

//

if ( i > 0) {

//

i = -j;

//

}

// i >= j
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6. 20 points  Show that the following program satis es its precondition and postcondition:

// a > 0

//

r = 1;

//

b = 1;

// r = b!, b <= a

while (b < a) {

//

//

b = b + 1;

//

r = r * b;

//

}

//

//

// r = a!
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7. 20 points  Assume that the procedure gcd has the following speci cation:

// a > 0, b > 0
gcd(r | a, b)

// a mod r == 0, b mod r == 0

Prove that the following implementation of gcd satis es its pre  and postconditions:

// a > 0, b > 0

gcd(r | a, b) {

//

if (a == b) {

//

r = a;

//

} else {

//

if (a > b) {

//

//

gcd(r | a-b, b);

//

//

} else {

//

//

gcd(r | a, b-a);

//

//

}

//

}

//

}

// a mod r == 0, b mod r == 0
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8. 5 points extra credit  Prove total correctness of the implementation of gcd in the previ
ous question.
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