A4. Due, 27 September 2004. Study these parts of "The Science of Programming":

1. Section 15.1. (The two-dimensional array search was not done in class. If you have questions Monday, we can go over it)

2. Section 16.1. 

3. Section 16.3.

Do the following exercises. While doing them, try consciously to use "replace an expression by a fresh variable" in order to obtain a a first approximation to the invariant and also try to follow strategy (15.1.4) when developing the loop. Also, try to reason carefully, calculating where you can. For example, if you do this, you will often find that proving that  P and BB => t > 0  requires having suitable bounds on the fresh variable.

1. Write four loops (with initialization) to store in x the product of the integers in the range 2..10. The postcondition R is: 

R: x = (* k | 1 ≤ k ≤ n: k2)

(a) To find the invariant, replace constant 1 by a fresh variable h.

(b) To find the invariant, replace constant n by a fresh variable i.

(c) To find the invariant, replace constant 1 by a expression j-1 for a fresh variable j.

2. Write a loop to delete vowels from a StringBuffer s. Postcondition R is:


s[0..s.length-1] contains no vowels.

You can use method s.deleteCharAt[k] to delete s[k].

3. Write a loops (with initialization) to determine whether an integer n is divisible by an integer in the range first..last, where first ≤ last. The answer is stored in a boolean variable b: the postcondition R is:

R: b = "n is divisible by an integer in first..last"

