
`p {x = n} y := 1;while¬ (x = 1) do (y := y ⇤ x;x := x� 1) {y = n! ^ n > 0}
(s y = (s n)! ^ s n > 0) P s

(s x > 0 ) ((s y) ⇤ (s x)! = (s n)! ^ s n � s x)) INV s
while¬ (x = 1) do (y := y ⇤ x;x := x� 1) S

{INV [x 7! x� 1]}x := x� 1 {INV }assp
{INV [x 7! x� 1]}x := x� 1 {INV }assp

{INV [x 7! x� 1] [y 7! y ⇤ x]} y := y ⇤ x {INV [x 7! x� 1]}assp

{INV [x 7! x� 1] [y 7! y ⇤ x]} y := y ⇤ x;x := x� 1 {INV } compp

{¬ (x = 1) ^ INV } y := y ⇤ x;x := x� 1 {INV } cons⇤p

{INV }S {x = 1 ^ INV } whilep

{INV }S {y = n! ^ n > 0} cons⇤⇤p
{INV [y 7! 1]} y := 1 {INV }assp

{x = n} y := 1 {INV } cons⇤⇤⇤p

{x = n} y := 1;S {y = n! ^ n > 0} compp

(s x)�1 > 0 s0 x > 0 s0 = s [x 7! (s x)� 1] [y 7! (s y) · (s x)] INV s0 = tt (¬ (x = 1) ^ INV ) s = tt s cons⇤p
s0 x = (xx)� 1 s0 y = (s y) · (s x) (s0 y) · (s0 x)! = ((s y) ⇤ (s x)) ⇤ ((s x)� 1)! = (s y) ⇤ (s x)! = (s n)! s x > 0

INV s = tt n s s0 s0 n = s n � s x INV s = tt

s x = 1 s y · (s x)! = (s n)! s x = 1 > 0 (y = n! ^ n > 0) s = tt (x = 1 ^ INV ) s = tt s cons⇤⇤p
s n > sx > 0 INV s y = (s n)!

s0 x  0 s0 = s [y 7! 1] INV s0 = tt (INV [y 7! 1]) s = tt (x = n) s = tt s cons⇤⇤⇤p

s0 n = s n = s x = s0 x s x = s n (s0 y) · (s0 x)! = (s x)! = (s n)! = (s0 n)! s0 y = 1 s0 x = s x


