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class AutoEzRights
types
publicEzRightsStatus = ATTHEMONEY | INTHEMONEY | OUTOFTHEMONEY;
publicCallPut = CALL | PUT;
publicMoney2 = Q
inv money £ isCorrectDecimalPlace (money, 2);
publicMoney = N;
OptionRec :: key : char*
dt : Date
amount : N
commission : N
tax : N
functions
public
1sCorrectDecimalPlace : Q x N — B
isCorrectDecimalPlace (z,y) &
let f=Az:Q-2x10T yin
 (2) = floor f (z);
public
getExRightsStatus : CallPut x Money2 x Money
—
EzRightsStatus
getExRightsStatus (callPut, SQ, ExRightsPrice) &
let x = SQ) — FxRightsPrice,
y = SQ > FxRightsPrice in
cases mk- (callPut, x,y) :
mk- (-,0,-) — ATTHEMONEY,
mk- (CALL, -, true), mk- (PUT, -, false) — INTHEMONEY,
mk- (CALL, -, false), mk- (PUT, -, true) — OUTOFTHEMONEY
end;

public



test : () — ExRightsStatus x ExRightsStatus x ExRightsStatus x
EzRightsStatus x ExRightsStatus
test () &
mk- (getExRightsStatus (CALL, 10, 10),
getExRightsStatus (CALL, 10.1, 10),
getExRightsStatus (CALL, 10.1,11),
getExRightsStatus (PuT, 10.1, 10),
getExRightsStatus (PuT, 10.1,11));
public
moneyBlc : Money2 x Money X N x N x N —
Money
moneyBle (SQ, ExRightsPrice, amount, commission, tax) 2
floor (abs (SQ — EzRightsPrice) x amount— commission — taz)
end AutoEzRights
Test Suite : vdm.tc

Name ‘ #Calls ‘ Coverage ‘
AutoExRights‘getExRightsStatus 5 V
AutoExRights‘isCorrect DecimalPlace 6 V
AutoExRights‘moneyBlc 1 V
AutoExRights‘test 1 V
Total Coverage ‘ 100% ‘




class Dateis subclass of Object
values
JdMinusMjd = 2400000.5;
private
asString = newInteger().asString;
private
STR = newString();
DayNameList = [MoON, TUE, WED, THR, FRI, SAT, SUN]|
types
publicTtme = R;
publicDate Time = R;
public TermLength = R;
publicDayName = MoN | TUE | WED | THR | FRrI | SAT | SUN;
publicDayNumber = N
invd 20<dAd<6
instance variables
private modifiedJulianDate : R : = 0;

functions
public
today : () — Date
today () &
fromDate (2001, 3, 1);
public
[t2 : Date X Date — B
12 (d1,d2) &
mjd (d1) < mjd (d2);
public
gt2 : Date x Date — B
gt2 (d1,d2) &
mjd (d1) > myjd (d2);
public
le2: Date X Date — B
le2 (d1,d2) &
- gt2(d1, d2);
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ge2: Date X Date — B
ge2 (d1,d2) &
-2 (d1, d2);

former : Date x Date — B
former (d1,d2) &
2 (d1, d2);

eq2 : Date x Date —
B
eq2 (d1,d2) &
myd (d1) = myjd (d2);

leap Year : 7. —
B
leap Year (y) &
y mod 400 = 0V (y mod 100 # 0 A y mod 4 = 0);

dayNumber : Date —
DayNumber
dayNumber (d) &
let d1 = floor (mjd (d)) in
(d1 —4) mod 7;

dateToYmd2 : Date — Z X 7 X 1
dateToYmd2 (d) &
mk- (year (d), month (d), day (d));

weekDay : Date — DayName
weekDay (d) &
DayNamelList (dayNumber (d));



dayOfWeek : DayName — DayNumber
dayOfWeek (dayName) 2
cases dayName :
SUN — 0,
MoN — 1,
TUE — 2,
WED — 3,
THR — 4,
Fr1 — 5,
SAT — 6
end;
public
firstDayOfWeek : 7, x 7. x DayName —
Date
firstDayOfWeek (y, m, dayName) &
let dnum = dayOfWeek (dayName),
firstDate = firstDayOfMonth (y, m),
diff = dnum — dayNumber (firstDate) in
cases true :
(diff = 0) — firstDate,
(diff > 0) — firstDate.addDays (diff),
(diff <0) — firstDate.addDays ((7 4+ diff ) mod 7)
end;
public
lastDayOfWeek : 7. x 7. x DayName —
Date
lastDayOfWeek (y, m, dayName) 2
firstDayOfWeek (y, (m + 1), dayName).subtractDays (7);
public
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nthDayOfWeek : 7. x 7. x 7. X DayName —
Date x B
nthDayOfWeek (y, m, n, dayName) 2
let firstDate = firstDayOfWeek (y, m, dayName),
RESULT = firstDate.addDays (7 x (n — 1)) in
cases month (RESULT) :
(m) — mk- (RESULT , true),
others — mk- (RESULT , false)
end;

firstDayOfMonth : 7. X 7. — Date
firstDayOfMonth (y, m) &
fromDate (y, m,1);

lastDayOfMonth : 7. x 7 — Date
lastDayOfMonth (y, m) &
fromDate (y, m + 1,1).subtractDays (1);

year : Date — 7,

year (d) 2
if monthAuzx (d) < 14
then yearAuz (d) — 4800
else yearAuz (d) — 4799;

month : Date — Z

month (d) &
if monthAuzx (d) < 14
then monthAuz (d) — 1
else monthAuz (d) — 13;

day : Date — 7
day (d) &
dayOfMonth (d);
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dayOfYear : Date — 7
dayOfYear (d) &

let theFirstDayOfYear = fromDate (year (d), 1,0) in

floor (mjd (d) — mjd (theFirstDayOfYear));
dayOfMonth : Date — 7
dayOfMonth (d) &

floor (dayAsReal (d));
dayAsReal : Date — R
dayAsReal (d) &

dateToYmdAuz (d) +122.1 —

floor (365.25 x yearAuz (d)) — floor (30.6001 x monthAuz (d));
monthAuz : Date —

V)

monthAuz (d) &

floor ((dateToYmdAuz (d)+122.1—floor (365.25x yearAuz (d)))/30.6001);
dateToYmdAux : Date — R
dateToYmdAuz (d) &

let jd = mjdToJd (mjd (d)),

century = floor ((jd + 32044.9)/36524.25) in

if jd > 2299160

then jd + 32044.9 + century — century div 4 + 0.5

else jd + 32082.9 + 0.5;
yearAux : Date —

)

yearAuz (d) 2

floor (dateToYmdAuz (d)/365.25);

addDays?2 : Date x Z, — Date
addDays2 (d,n) &
d.addDays (n);

subtractDate : Date x Date — Z
subtractDate (d1,d2) &
floor (mjd (d1) — mjd (d2));



subtractDays2 : Date X Z — Date
subtractDays2 (d, n) &
d.subtractDays (n);
public
length : Date X Date — TermLength
length (d1,d2) &
subtractDate (d1, d2)post cases true :
(former (d1,d2)) — RESULT >0,
others — RESULT <0
end;
public
find : Date x TermLength — Date
find (d,1) &
addDays2 (d, l)post length (d, RESULT) = I,
public
within : Date X Date x TermLength — B
within (d1,d2,1) &
length (d1,d2) < ;
public
mydToJd : R — R
mjdToJd (r) &
r + jdMinusMyd;
public
jdToMjd : R — R
jdToMjd (r) &
r — jdMinusMjd;
public
ymdToYear : 7. X 7. X 7, —
R
ymdToYear (y, m,d) &
y+ (m—1)/12+ (d — 1)/365.25;
public
date2string : Date — char”
date2string (d) &
d.dateToYmdString ();



public

string2date : char® — [Date]
string2date (s) 2
let mk- (status, d) = fromString (s) in
if status = true

then d
else nil ;
public
time2string : Time — char®
time2string (t) £
is not yet specified;
public
string2time : char* — [Time]
string2time (s) &
is not yet specified
operations
public
mjd : Date %
R
mjd (d) &
( return d.getMjd ()
);
public

fromDate : 7. X 7. x 7 >
Date
fromDate (y, m, d) &
let [year, month] = if (m > 2)
then [y + 4800, m + 1]
else [y + 4799, m + 13],
century = year div 100,
cc = if (ymdToYear (y, m, d) > 1582.78)
then century div 4 — century — 32167
else — 32205 in
( dcl dt: Date : = newDate();
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dtsetMjd(floor (365.25% year)-+floor (30.6001x month)+
d + cc — 0.5 — jdMinusMjd) ;

return dt
);
public
fromString : char* 2%
B x Date
fromString (yyyymmdd) 2
( if 2 STR.isDigits (yyyymmdd)
then return (mk- (false, today ())) ;
let ymd = STR.asInteger (yyyymmdd),
y = ymd div 10000,
mmdd = ymd mod 10000,
m = mmdd div 100,
d = mmdd mod 100 in
if fromDate (y, m, d).dateToYmdString () = yyyymmdd
then return mk- (true, fromDate (y, m, d))
else return mk- (false, fromDate (y, m, d))
);
public
isDateString : char* 2
B
isDateString (yyyymmdd) 2
return fromString (yyyymmdd).#1;
public
fromMijd : R >
Date
fromMjd (modieiedJd) &
( dcl dt: Date : = newDate();
dtsetMjd(modieiedJd) ;
return dt
);
public
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dateToYmd : () > Z x X 7
dateToYmd () &
return mk- (year (self), month (self), day (self));
public
dateToYmdString : () - char*
dateToYmdString () &
( let y = year (self),
m = month (self),
d = day (self) in
cases true:
(m <10 A d < 10) — return (asString (y)" >"0" YasString (m)"
"O" 7Y asString (d)),
(m < 10) — return (asString (y) "0" YasString (m)

asString (d)),
(d < 10) — return (asString (y) ¥asString (m) """
asString (d)),
others — return (asString (y)" > asString (m)" ¥asString (d))
end
);
public
It : Date > B
It(d) &
return mjd (self) < myjd (d);
public
gt : Date > B
gt(d) &
return mjd (self) > myjd (d);
public
le : Date > B
le (d) &
return = gt (d);
public
ge: Date > B
ge (d) 2

return = [t (d);
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public

eq : Date %

B
eq(d) &
return (mjd (self) = myjd (d));

public

addDays : 7. % Date

addDays (n) &

( dcl dt: Date : = newDate();
dtsetMjd(mjd (self) + n) ;
return dt

);

public
subtractDays : 7 - Date
subtractDays (n) &

( dcl dt: Date : = newDate();
dtsetMjd(mjd (self) — n) ;
return dt

);

setMjd : R = ()

setMjd (d) &
modifiedJulianDate : = d;

getMjd : () > R

getMijd () &

return modifiedJulianDate

end Date
Test Suite : vdm.tc

‘ Name ‘ #Calls ‘ Coverage ‘
Date‘addDays2 0 0%
Date‘date2string 0 0%
Date‘dateToYmd2 0 0%
Date‘dateToYmdAux 23 85%
Date‘day 1 V
Date‘dayAsReal 1 V
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Name ‘ #Calls ‘ Coverage ‘
Date‘dayNumber 3 V
Date‘dayOfMonth 1 V
Date‘dayOfWeek 3 62%
Date‘dayOfYear 0 0%
Date‘eq2 0 0%
Date‘find 0 0%
Date‘firstDayOfMonth 3 V
Date‘firstDayOfWeek 3 65%
Date‘former 0 0%
Date‘ge2 0 0%
Date‘gt2 0 0%
Date‘jdToMjd 0 0%
Date‘lastDayOfMonth 0 0%
Date‘lastDayOfWeek 0 0%
Date‘le2 0 0%
Date‘leapYear 0 0%
Date‘length 0 0%
Date‘1t2 0 0%
Date‘mjdToJd 23 V
Date‘month 4 68%
Date‘monthAux 10 V
Date‘nthDayOfWeek 3 88%
Date‘string2date 0 0%
Date‘string2time 0 0%
Date‘subtractDate 0 0%
Date‘subtractDays2 0 0%
Date‘time2string 0 0%
Date‘today 0 0%
Date‘weekDay 0 0%
Date‘within 0 0%
Date‘year 1 68%
Date‘year Aux 12 V
Date‘ymdToYear 3 V
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Name ‘ #Calls ‘ Coverage ‘
Date‘addDays 6 V
Date‘dateToYmd 1 V
Date‘dateToYmdString 0 0%
Date‘eq 0 0%
Date‘fromDate 3 86%
Date‘fromMjd 0 0%
Date‘fromString 0 0%
Date‘ge 0 0%
Date‘getMjd 32 V
Date‘gt 0 0%
Date‘isDateString 0 0%
Date‘le 0 0%
Date‘lt 0 0%
Date‘mjd 32 V
Date‘setMjd 9 V
Date‘subtractDays 0 0%
Total Coverage ‘ 40% ‘
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