Formal Software Engineering

Program Derivation: Solutions to Exercises, Part 3

g Dates

Devise an inverse to the program DayInYear, called DayInYearToDate.

Given a valid day-in-year and year, discover that date.

g1. Specification

(* pre: 1 <= dInY <= ((j: 1 <= j <= 12: dm(j, year)) *)

DayInYearToDate

(* post: dInY = day + (j: 1 <= j <= month-1: dm(j, year) & 
  1 <= day <= dm(month, year)*)

g2 Invariant and strategy

(* inv: dInY = day + (j: 1 <= j <= month-1: dm(j, year) & 1 <= day*)

strategy: delete conjunct  day <= dm(month, year)

g3 Continuation condition: negation of deleted conjunct

day > dm(month, year)

g4 Body

day := day - dm(month, year); month := month - 1

g5 Bound

day

h Bounds

Find bound functions for and fully annotate, the programs of

h1. exercise e: n - i

h2. exercise f: n
i Consider this function:

bool stringEqual (char s[], char t[]) {

  int i = 0;

  while (s[i] != '/0' && s[i] == t[i]) {

    if (t[i] == '/0') break;

    i++;

  }

  return s[i] == '/0' && t[i] == '/0';

}

i1. What do you think the function is supposed to do?
Returns true iff the string s is identical to the string t.
i2. Give a specification as pre-and postcondition.
pre: ((j: 0 <= j < length(s): s[j] == '/0') &&

((j: 0 <= j < length(t): t[j] == '/0')
i3. Is it correct? State its invariant and bound.

Invariant:

((j: 0 <= j < length(s): s[j] == '/0') &&

((j: 0 <= j < length(t): t[j] == '/0') &&

((k: 0 <= k < i: s[k] == t[k]) 
Bound: min(length(s), length(t)) - i
i4. Under what circumstances is break executed?
(s[i] != '/0' && s[i] == t[i]) implies t[i] != '/0', so
    t[i] == '/0' 

is always false, so break never executed.
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