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procedure Int Root(N : in Integer , Root : out

Integer)

-—-#tpre N>=0

--## post  (Root * Root <= N) and

--H# (N<(Root+1)*(Root+1));
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procedure Wrap Inc(N:in out Integer);
-#pre N>=0 and N<=10;
—#post (N<10>N =N+1) and N=10>N"=0);

Bl= ~ Wrap_Inc %
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I P = T
Boolean If True then 0 else K

a=b If abs(a-b) = 0 then 0
Else abs(a-b)+ K

atb If abs(a-b)# 0then 0
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a<b If ab<0 thenO
else (a-b) + K

a=<b If ab=0 thenO
else (a-b) + K

a>b If b-a<O0thenO
else abs(b—a) + K

a=b If b-a=< OthenO
else abs(b-a) + K
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4% % (exploration) »

Tabu search

{
set initial solution and global cost
while (!stop())
{

generate n neighborhoods based on current
solution, sy, Sy, ..., s, (probability)
sort these n solutions according to cost
leIlCtiOIl, Sa[1] < Sa[2] < Sa[3] <..< Sa[n]
for (i=1; i<=n; i++)
if cost (sa[.]) < global cost )
{ /* perform improving strategy */
accept Sy
global_cost = cost(S,;))
current_solution = s,;)
current_cost = cost (s,[i))
insert to tabu list
break
} else /* perform jump-out strategy */
if (45 nOt in tabu list)

accept Safi]

current _cost = cost (Sq[i})
current _solution = syj)
insert to tabu list

break
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Function Middle (A,B, C : Integer) return

Integer

--#pre True ;

--#return M => ((B<A and A<C) > M=A) and

--# ((C<A and A<B) 2> M=A) and

--# ( (A<B and B<C) - M=B) and

--# ((C<B and C<A) > M=B) and

--# ( (A<C and C<B) - M=C) and

--# ( (A<C and C<B) - M=C) and

--# ( (B<C and C<A) 2> M=C) and

--# (B=C-> M=B) and (A=C - M=A) and
(A=B > M=A)

Bl 7 ~ Middle #2 ;% (4.4
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type My _Int is Integer range 1...1000

type My Arr is array(1...10) of My Int;
procedure Bubble Sort (A: in out My _Arr);
--#ipre  True;

--#post X(1)<=X(2) and X(2) <=X(3) and
--# X(3)<=X(4) and X(4) <=X(5) and
-# X(5)<=X(6) and X(6) <=X(7) and
-# X(7)<=X(8) and X(8) <=X(9) and
-# X(9)<=X(10)

B~ ~ Bubble Sort %

Bl = B ¥ Tomorrow #% ;% (4L $ o
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type Day Type is
(Mon,Tue,Wed, Thu,Fri,Sat,Sun);
type Date Type is range 1...31;
type Month_Type is
(Jan,Feb,Mar,Apr,May,Jun,
Jul,Aug,Sep,Oct,Nov,Dec);
Type Year Type is range 1900...3000;
procedure Tomorrow
(Day:in Day Type;
Date:in Date_Type;
Month: in Month_Type;
Year: in Year Type;
Next_Day: out Day Type;
Next Date: out Date_Type;
Next Month: out Month_Type;
Next Year: out Year Type;);
--#pre (Date =31 >
--# (Month = Jan or Month = Mar or
--#  Month = May or Month = Jul or
--#  Month = Aug or Month = Oct or
--#  Month = Dec) and
--# (Month = Feb - Date <=29);
--#post (Day = Sun = Next Day = Mon) and
--# (Day /=Sun - Next Day = Succ(day)) and
--# (Date=31->
--#  (Next Date=1 and
--# (Month = Dec 2>

--# (Next_Month = Jan and

--# Next Year = Year +1)) and

--# (Month /= Dec 2>

--# Next Month=Succ(Month)))) and

--# ((((Date=30 and

--#  (Month=Apr or Month = Jun or

--# Month =Sep or Month =Nov)) or

--#  (Date=29 and Month =Feb)) >

--# (Next Date =1 and

--# Next Month = Succ(Month) and

--# Next Year =Year)) and

--# (((Date = 28 and Month = Feb and

--# ((Year mod 4=0 and Year mod 100 /= 0)

--# or Year mod 400 = 0)) >
--# (Next_Date=29 and

--# Next Month = Month and
--# Next Year = Year))and

--# ((Date=28 and Month = Feb and not
-#  ((Year mod 4 =0 and Year mod 100 /=0)

--# or Year mod 400 =0)) >

--# (Next Date =1 and

--# Next Month = Mar and
--# Next Year=Year))));

Bl - ~ Tomorrow #& ;% 2L#.
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1. Middle

int Middle(int A, int B, int C)
{
if ((A<B && B<C) || (C<B and B<A))
return B;
else if ((A<C && C<B) || (B<C && C<A))
return C;
else if (B<A && A<C) || (C<A && A<B))
return A;
else
return A;
A SRR RN T I LSRN X
L lwizE ¥

}
2. Bubble Sort
void bubble_sort (int X[])
{
int i, j, temp;
for(i=1;i<8;it++)
/¥ B ROk vm A A
for(j=1;j<9:j++)
{
if( X[j] > X[j+1])
{
temp = X[j] ;
X1 =X[+1];
X[j+1] =temp ;
}
}
}

3. Tomorrow

void Tomorrow (Day Type Day, Date Type
Date,
Month_Type Month, Year Type Year,
Day Type Next Day, Date Type Next Date,
Month_Type Next Monty,
Year Type Next Year)

Next Day = Day; Next Date = Date;
Next Month = Month; Next Year = Year;
if (Day == Sun)

Next Day = Mon;
else

Next Day = Day Successive (Day);

if (Month == Dec and Date == 31)
{
Next Date = 1; Next Month = Jan;
Next Year = Year + 1;
} else if (Date == 28 && Month == Feb)
{
if (Year % 4 == 0 && Year % 100 !=0)
/¥ EEEE o BB E 4t
|| Year % 400 ==0 */
Next Date = 29;
else
{
Next Date =1;
Next Month = Mar;
}
} else if (Date == 31 ||
(Date==29 && Month==Feb)) ||
(Date==30 &&
(Month ==Apr || Month == Jun ||
Month==Sep || Month==Nov)))
{
Next Date =1;
Next Month =Month_Successive(Month);
} else {
Next Date = Date + 1;
}
}

4. Wrap

int Wrap_Inc(int &N)

{
I (N>10) /* 4838 > iz £ >= %/
*N=0;
else
*N = *N+1;
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