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Sample Solution

Task 1: Partial Correctness

(a)
p=2;
q:=n-—p;
while —prime (p) V —prime (¢) do
p=p+1
q:=n—p;
end

(b)
Let ¢ = while —prime (p) V —prime (¢) do
p=p+1L
q:=n—p;
end
(seq) ® ©
® {p =2} ¢=n—p; ¢ {prime (p) A prime (¢) A\n =q+p}
(seq) - -
{true} p:=2; ¢=n—p; c{prime (p) A prime (¢) An = q+ p}
@
Crues2-2) " Gso o o2 Eh=25p-2)
(cons) {true} p:=2; {p=2}
®
F(p=2=n-—p=n—p) (asgn){n—pzn—p}qzzn—p;{qzn—p} Flg=n—-p=q=n—p)
(cons)
{p=2} g=n—p; {g=n—p}
©
(while) @
(cons) Fl@g=n—-p=n=q+p) {n =q+p} c {prime (p) A prime (¢) An=q+p} | ((prime (p) A prime (q) An = ¢+ p) = (prime (p) A prime (¢) An = g+ p))
{g=n—p} c {prime (p) A prime (¢) An =g+ p}
@
(asgn)
(seq) {p+1l=p+1} p=p+1{p=p+1} ©
(COHS>)E(nzq+pA(ﬁprime(p)vﬂprime(q»¢p+1=p+1) p+1l=p+1}p=p+1l,g=n—p {n=q+p} EMm=q+tp=>n=q+p)
{n=q+pA (-prime (p) vV —prime (¢q))} p:=p+1; ¢:=n—p; {n=q+p}
©
(asgn)
E(p=p+l=n—p=n—p) {n—p=n—-ptqg=n—-p{g=n—-p} E{@=n—-p=>n=q+p)

(cons)

{p=p+1} gi=n—p {n=q+p}

Task 2: Total Correctness

(a)
= ((true A x # 0) = true) {true} z:=z —1 {true} | (true = true)
(cons) (while) {true ANz # 0} z:=x —1 {true}
= (true = true) {true} while z #0do z:=x — 1 end {true Az =0} = ((z = 0 A true) = true)
(cons) {true} while z # 0do z := x — 1 end {true}
(b)
EF((i>0ANz=i+1)=z=i+1) {rx=i+1l}rz=x—-1{lx=i} EF@=i=zr=1)
L E(Ez0rs =it > £0) feons) (i>0nz=i+1} z=2—1 {fz=i} (t=0=5=0)

( )):(a:>0:>(5|z'20/\x:i)) (while) {3 >0Az =1} whilex #0dox:=x—1end {{ z =0} (x =0 = true)

{z > 0} while x #0do z := 2z — 1 end {| true}



(c)

This statement will be disproved by contradiction.

FEr<0=2<1l) {e<llz=z-1{zr<0} E@<0=2<0)

ongy F(E<0R220) =2 <0) (oons) (x<0} 2 —a—1 {z <0} (< 0=z <0)
o il {r<0ANx#0} z:=2—1 {x <0}
E(r<0=2<0) (while) {z <0} whilex #0doz:=2z—1end {z <0Az =0} E ((zr=0Az < 0)= false)

(cons)

{z <0} while x # 0do = := 2 — 1 end {false}

As this statement holds the total correctness of {true} while x # 0 do z := x — 1 end {|} true} is not satisfied.



