SOLUTIONS TO HW 3

Question 1

[image: image1.png](¢) The assertion {y=0n=0 1z = x(y—n)) is true before execution of the first statement
the loop, because it is implied by the state {y=0 1= =0 x.n =y} that results from exccut-
ing the first two statements. That is, when = = 0 and n = y. then y=0 A y=040 = x(y—)

“This assertion is also true before the exceution of every successive repetition of the loop
because of the fact that each repetition adds the value of x to z and decrements n. A more
careful argument is embodied in the proof for part (d)




(d) That the assertion given above holds for every iteration of the loop can be shown by induction. The base case corresponds to the entry point of the loop where z= 0 and y = n. Thus z = x(y-n) is true since 0 = x(y-y).

For the inductive step, assume that the invariant is true up to iteration k (at the end of which we have n = y-k and z = k*x. Then, we need to show that it holds at the end of (k+1)th iteration as well. After executing the first assignment statement we will have z = k*x + x. After the second assignment statement we get               n = y-k-1. Therefore at the end of  the (k+1)th iteration, x(y-n) = x (y – (y-k-1)) =        x(k+1) = k*x + x = z.  Thus, the invariant holds at the end of the (k+1)th iteration as well. A very similar argument could be constructed using the notation of Hoare triples as well.

Question  2

[image: image2.png]«+3 The language PL/I had no reserved words in the sense that one could define an identifier
that had the same spelling as a reserved word (note this is slightly different from the ques-
tion asked); given appropriate declarations, consid:

if if - then then then - else; else else = end;

Unambiguous BNF grammars were developed for PL/L.





Question  3

[image: image3.png]s For the loop structure:
for (1=0; iem; i44)
for (307 jen; 3+4)
ClI) - 3
the calculation of the address of CI][j] can be defined using recurrence relations, since the
order in which elements are referenced is the same is the order in which they are stored.
“Thus, the calculation of the address y(Clil[i)) can be expressed as a function of the address
A1
For each new value of i in the outer loop, we can calculate:
AU = K- 11GD +en
which has no multiplications (since en can be precalculated from the dope vector at the
time memory is allocated for C). Moreover, for each new value of j in the inner loop, we
have:
HCHD = Wl 1) + e

which also has no multiplications (since the elements in each row are stored in adjacent
‘memory locations).





Question 4

[image: image4.png]11 The record map rm for the two record types point and employee

{ Cpoint, { {x,int), (y, in) ), }
{employee, { {id, int), (name, string[251), (age. int), (salary, float), (dept, char) })

‘Technically, the type st ring [25] isn’t possible for the syntax of records given in
this chapter. A good follow-on exercise would be to extend the syntax and semantics
of record types so that record elements could be arrays, and strings could be treated

like arrays of type char.




