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Main Program

WHAT

i

Procl :

Proc2  :

Prockdures

Procedure Procl :

begin

end ; [Procl]

Procedure Proc2  ;

begin

end, [Proc2]
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Specification for abstract data type DayADT

Structure : Day is an enumerated data type whose values represent the days of

the week.

Operators:

ReadLnDay  (var  ADay  :Day)  :reads  two data characters and stores the value

represented by the data in ADay.

Implementation

)

type  .

Day = (Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday):

Function Upcase  (Ch :Char)  : Char ;

(Returns the uppercase form of its argument.

Pre : none.

Post : returns the uppercase equivalent of Ch if Ch is a lowercase letter :

otherwise, remms Ch.

)

begin (Upcase)

if (Ch >=‘a’) and (Ch ,=‘z’) then
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Upcase  := Chr(Ord(Ch)  - Ord(‘a’)  + Ord (‘A’))

else

Upcase  := Ch

end ;(Upcas)

procedure ReadLnday(var  ADay  (output) :day):

(

Reads a value into ADay  .

Pre : None

Post : ADay  is assigned a value when the two characters read are SU, MO, TU,

WE, TH ,FR, or SA:

Value of ADay  corresponds to data characters.

Calls :Upcase

v a r

DayChl ,

DayCh2  :Char  ;

ValidDay : Boolean;

Begin

Repeat

Write(‘Enter  the first hvo  letters of the day name >‘);

Readln(DayCh1,  dayCh2);

DayChl := Upcase(DayCh1)  ;

Day&2  := Upcase(DayCh2)  ;

ValidDay := True ;
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If (DayChl = ‘S’) and (Day02  =‘U’) Then Aday  := Sunday

Else if (DayChl = ‘M’)  and (DayCh2 =‘O’) Then Aday  := Munday

Else if (DayChl = ‘T’) and (Day02 =‘U’) Then Aday := Tuesday

Else if (DayChl = ‘W’)  and (Day&2  =‘E’) Then Aday  :=Wednesday

Else if (DayChl = ‘T’) and (DayCh2  =‘H’) Then Aday  := Thursday

Else if (DayChl = ‘F’) and (DayCh2  =‘R’) Then Aday  + Friday

Else if (DayChl = ‘S’) and (DayCh2  =‘A’) Then Aday  := Saturday

4
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Else.
ValidDay := False

Until ValiDay

End ;

Procedure Writeday  (Aday  (input) :Day)  :

(

display the vlaue  of Aday

Pre :Aday  is defined,

Post : Displays a string corresponding to the value of Aday

1

begin

case Aday  of

Sunday : Write (‘Sunday’) ;

Monday : Write (‘Monday’) ;

Tuesday : Write (‘Tuesday’) ;

Wednesday : Write (‘Wednesday’) ;

Thursday : Write (‘Thursday’) ;

Friday : Write (‘Friday’) ;

Saturday : Write (‘Saturday’) ;

End

End ;
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if(N<=O)Then

Writeln(‘Invalid  Value for parameter N’ , N:l ) ;

Input Data Eli --,Output  Daja

nl%‘t~  13.2 fr5%J”a&I0s  BLACK BOX

CT211 261



262 CT211



Procedure EnterInt  (MinN,  MaxN ,input)  : Integer ;

Var  N (output) : Integer ):

(

Reads an integer between MinN  and MaxN into N.

Pre  : A4inN  and A4axN  are assigned values
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Post : Returns in N the first data value between MinN  and MaxN  if

MinN  c = MaxN  is true  : otherwise, N is not defined

Sum:=O;

I:=l;

While (I i=N)  do

Begin

Sum:=Sum+I;

I := 1+1

End ; (While)

(asserte  : Sum is I + 2 f 3 + . ..t iN-1  t N)
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(Invariant : I < = N+l  and Sum is 1+2+3+..+N)

snW$l3.3  Sketch of Summation Loop

Sum

6

3

1 I

1 2 3 4 . . . . N
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(Invariant :

Count < N and Sum  is the Sum  of all data read so far

Olfla'fiMNZVOS  loop Invariant nlo=alsj,,0”~ll~wda~~~~~~~

k The loop initialization is

sum :=o.o  ;

Count : = 0;

& The loop repetition test is

Count< N

> The loop body is

Read (Next) ;

Suni  := Sum + Next ;

couht := count + 1 ;

(assert N >=l)

sutn:=o;

ForI:=lTONdo

(Invariant ; I <= N+l  and Sum  is 1+2+3+..+ N

sum;=sum+1;

(assert ; Sum is 1+2+3+..+N-l+N)
Y
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h0hf115%4  Sentinel Loop with Invariant

( Compute the product of a sequence of data values ,

assert : Sentinel is a constant.

1

Compute the product of sequence of data values,

Assert : Sentinel is a constant.

1

Product := 1;

Writeln (‘When done ,enter  a sequence of data values .

Writeln (‘Enter the first  number > ‘) ;

Readln (Num)  ;

While Num <> Sentinel do

( invariant :

Product is the product of all prior values read inio Num  and no prior value of

Num and no prior value of Num  was the sentinel

)

begin

L
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Product := Product + Num ;

Writeln (‘Enter the next number > ’ ) ;

Readln (Num)

End ;

(assert :

Product is the product of all numbers

Read into Num  before the sentinel. )

I
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l Testing and Verification

Product : =l ;

Counter :=2  ;

While Counter < =5  do

Begin

Product := Product + Counter ;

Counter := Counter + 1

End:

%~~11~UfllSI%fJUFormal  Method f%l  Loop Invariant
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