Exercises for Formal Derivation of Programs Part 1
Show all your working.
a Specifications
Give a specification in the form
(* pre *) ProgramName (* post *)
for each of the following (assume all variables integer):
a1. Program ZisXPlus1: sets z to one more than the value of x.
a2. Program SafeZisXPlus1: sets z to one more than value of x, only applicable when x is less than the largest integer – MAX(INTEGER).
a3. Program Max: sets z to larger of x and y (whole numbers).
a4. Program Sqrt: sets z to square-root of x (real numbers). (Do not use )
a5. Program IntSqrt: sets z to “integer square-root” of x, that is, the largest integer which does not exceed x.
b  Calculating preconditions – assignment
For each of the following, give the (simplest) precondition (pre) for the program to achieve its postcondition.
b1. (* pre *) x := x + 1 (* x = 4 *) 
b2. (* pre *) z := 3 (* z = 4 *)
b3. (* pre *) z := 4 (* z = 4 *)
b4. (* pre *) r := r - y (* x = q*y + r *)
[bookmark: _GoBack]b5. (* pre *) z := x*10 + ORD(ch) - ORD('0') (* z <= MAX(INTEGER) *) – you don’t need to know what it means!
c  Calculating preconditions – assignment and composition
For each of the following, give the (simplest) precondition (pre) for the program to achieve its postcondition.
Hint: work backwards. 
c1. (* pre *) y := x + 1; z := y + 3 (* z = 4 *)
c2. (* pre *) t := x; x := y; y := t (* x = y0 & y = x0 *)
c3. (* pre *) x := x+y; y := x-y; x := x-y (* x = y0 & y = x0 *)
c4. (* pre *) r := r-y (* x = q*y + r & r >= 0 *)
c5. (* pre *) q := q+1; r := r-y (* x = q*y + r & r >= 0 *)

