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SPEC BUBBLE_SORT;
{1}  INCLUDE array(ary,int,50);
{2} RANGE i: 0..50 of int;

op /% target function $/

{3} bubble_sort @ ary,int ->ary
/% loop function 4/

{4} bubble : state -> state ;
{5} bub : state -> state ;
/% initial function %/

{6} inltial : ary,int  -> stste ;
/% s_function 4/

{1} exch . state -> state ;
{8} next . state -> slate
/% v_function $/

{9} a : stale,Int -> int
{10} Jik . state -> int
/% aux function 174
{1} swap ¢ state,Int -> int

AX10M
{12} bubble_sort(A,n) == a(bubbleCinitial(A,n)),$);
{13} bubble(S) == E :
i J(s) =0
then S
else bubble(bub(S));
{14} bub(S) ==
I k(S) >= §(S)
then next(S)
else bub(exch(S));
{15} aCinitial(A,m), 1) == agel(A,i);
{18} JUnittal(A,n)) == n;
{11} k(initial(A,n)) == 0;
{18} a(next(s), 1) == a(s5,1);
{18} J(next(S)) == J(S)-1;
{20} k(next(S)) == 0;
{21} a(exch(5),1) ==
if a(S,k(S)) < a(S,k(S)+1)
then swap(S,1)
else a(S,1);
{22) J(exch(S)) == J(S);
{23} k(exch(§)) == k(S)+1;
{24} swap(S,1) ==
if 1= k(S)
then a(S,k(5)+1)
else If | = k(S)+i
then a(S,k(s))
else a(S,1);
END;

(13— bt ary, BEOYV—F» int, ERHH0D
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{25} a(exch(S) ==
if aget(a(S),k(S)) < aget(a(S),k(S)+1)
then swap(S)
else a(S);
{26} swap(S) ==
aput(aput(a(S),k(S),aget(a(s),k(S)+1),

k(S)+1,
aget(a(S),k(s)));

F2 1021}, 20 ORROIRE.

AR — b A5 D 31H0R 1 IR 73 B o0 B2 ik 2
YLD, RAMERED L ORMES, F—T LD
RGBS . IR, RAUEROY T ML, K
DESLBLTENTES.

a(next(S),1) == a(S,mod(i,50)+1);
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aCnext(S)) == ... f(5)...f(5)...;

bCrext($)) == ...E(5)...;
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