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FOGAT47134E 1 H 1 H (V) 7 RJE) IEF (7)) =y Pk 2BLe
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0.1.3 f8EaVYRH

1858 4E 11 H 17 H (ZFv 3V AJ&) o (et i) #Eme LdEH
FHHEE) THsB, bEbEIFTY Y RAHZBOEEICH T WD, Hikk
BHSNZVEHIIBIELZY P AHTH S,

0.1.4 Af¢

RKED 2= NVTHNEWIHE, BIE2Y Y AH%ZEKT Date B (FEIX
FHEW) Oz S,

0.1.5 FH (FRERR)

FEoFDFEIC > TREESINS AT, #lZiE, 1 H 10 HOEHAZ 10
<. 2H1HDOFEHMNIZ 32 TH 3,

0.1.6 SEEEHANR

BRERME, IR DT ERN ) FRBEBE LT o HA., HAGE
HOMBRECHHAT 20T, BEIFRICT 20T R, #21E, B HA 2001
FrH1HIZ, FEEEEHMNTIX 20015 £ 5,

0.1.7 HABAft (AM&&H)

Aoz k> TlREIn s HAT, #l2E, 1 A 31 HoAHAMIX 31
T, 2H1HOHHfMIZ1TH 3,
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REY 2=V DERMDIRIZ Digitalk Smalltalk THEE L 7z, KIZ, Visu-
alWorks (Smalltalk D AZK) 1B L. ZOBEKM Tw 75 3 v/ EE
Concurrent Clean ICBHE L. wmBIC VDM++HIZBHEL 72, K94 751 —
X, (SSLib &35 74 77V —Ic&EN%) A7 =7 MERTERL
7= VDM++ii %z, S SICBBEIRMICBHL 2 bDTh s, 2B, HESD
F4 AZ b7 7 N%EFET, Digitalk Smalltalk i & VisualWorks FiIZ A7 L
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0.4 FCalendar

7L A BB EET 5,
class FCalendar
AT 28I T i) TH %, Date ld, BIELY 7 AHEZRTOTEK
RICdH 5, DayOfWeek 13, BEHETREDMER 72 X 512 0,...,6 D%z £EH I
5o TW»T, HIEHZ2 0, LIEH? 6 TH 5,
types
1.0 public Date = R;
2.0 public DayOfWeekName = SUN | MON | TUE | WED | THU | FRI |
SAT;
3.0 public DayOfWeek = N
1 inv dayOfWeek & dayOfWeek < 6
BT 2 LT o@D, diffJ]DandMJD (1Y 7 A H (Julian Date) &
fEiIE2 Y 7 A H (Modified Julian Date) ® HE(Z=T&% %, reviseMonths 13,
A RHEDMER] 7 & 9 1§ 2 Az Bk d 5,
values
private
4.0 diffJDandMJD = 2400000.5;
private
5.0 DayOfWeekSequence = [SUN, MON, TUE, WED, THU, FRI, SAT|;
private
6.0 daysInYear = 365.25;

private
7.0 monthsInYear = 12;
private
8.0 reviseMonths = 14;
private
9.0 daysInWeek = T7;
private
10.0 averageDaysInMonth = 30.6001;
private
11.0  yearsInCentury = 100;
private
12.0 constForDayCalc = 122.1;
private
13.0 constForYearCalc = 4800;
private
14.0 constForCenturyCalc = 32044.9;
private
15.0 theDayBeforeGregorianCalendar = 2299160;
private
16.0  theFirstDayOfGregorianCalendar = 1582.78;
public
170  maz = FNumber'Maz[R] (FNumberGT);
public

18.0 min = FNumberMin[R] (FNumber'GT)

DateFromlInt (. (yyyy)(mm)(dd) TEL ZEHMIWIES % HF 2K 7,
Hdd &, (1,..,31) T& L TEw, 0 Hid, sTHRREICHES L, 12H32H
FEEELH 1L HICHIES NS,



functions

public static

19.0 DateFromiInt : Z — 7Z — Q — Date
1 DateFromInt (yyyy)(mm)(dd) &

2 let [year, month] =

3 if (mm > reviseMonths — monthsInYear)

A4 then [yyyy + constForYearCalc, mm + 1]

5 else [yyyy+ constForYearCalc—1, mm+reviseMonths—1],

6 aCentury = year div yearsInCentury,

7 constCentury =

8 if (ConvToYear (yyyy, mm, dd) >
theFirstDayOfGregorianCalendar)

9 then aCentury div 4 — aCentury — 32167

.10 else — 32205,

A1 halfDay = 0.5 in

12 floor (daysInYear x year) +

13 floor (averageDaysInMonth x month) +

14 dd +

15 constCentury — halfDay — dzﬁJDandMJD

GetLegalDate 13, H H 7z @& OMEOHHNICZW S 2, H tempM 13,
(1,...12) TZ <, 1B ER 0REKTD kv, FIAIF, 13 123E84E 1 HichiiE
S, O FEIFHTAE 12 HicliiES s, Hdd B, (1,...,31) TR TEW, 0H
. BTARREICHIIES #L, 12 A 32 HIZEE 1 A 1 HichilEsn 5,
public static
20.0 GetLegalDate : 7 — Z — 7. — Date

1 GetLegalDate (tmpY ) (tempM)(dd) &

2 let mk- (yyyy, mm) = GetLegalMonth (tmpY') (tempM ) in

3 DateFromInt (yyyy) (mm) (dd);

GetLegalMonth (&, 4 H ZEH OEOHHFHNICEHT 5,
public static
21.0 GetLegalMonth :7 — 7 — 7 X 7

1 GetLegalMonth (tempY ) (tempM) &

2 let y =

3 if tempM <0

4 then tempY + (tempM — 12) div monthsInYear
5 else tempY + (tempM — 1) div monthsInYear,
6 m = Flnteger‘amod (tempM) (monthsInYear) in

7 mk- (ya )7
Int3FromDate k. B 6 =2 A8 (yyyy, mm, dd) TR L ZEHA %
55,
public static
22.0 Int3FromDate: Date — Z X Z X Z
1 Int3FromDate (aDate) 2
2 mk- ( Year (aDate), Month (aDate), Day (aDate));
Year i, Hif2 6, ZOHNDET 2E%2155,
public static



23.0 Year: Date — Z
1 Year (aDate) &
2 if MonthAux (aDate) < reviseMonths
3 then YearAuz (aDate) — constForYearCalc
4 else YearAuz (aDate) — constForYearCalc + 1;
Month i3, Hff226., ZOHMNDET 2 H%Z/H 5,
public static
24.0 Month : Date — Z
1 Month (aDate) 2
2 if MonthAux (aDate) < reviseMonths
3 then MonthAux (aDate) — 1
4 else MonthAuz (aDate) — 13;
Day i¥, Hfd» 5, HZHE %,
public static
25.0 Day : Date — Z
1 Day (aDate) &
2 DayInMonth (aDate);
DayInYear (3, FEHfT 21425,
public static
26.0 DaylInYear : Date — Z
1 DaylnYear (aDate) &
2 let firstDay = DateFromInt (Year (aDate)) (1) (0) in
3 Diff (aDate) (firstDay);
DayInMonth (¥, HHfJ %2 %,
public static
27.0 DayInMonth : Date — Z
1 DayInMonth (aDate) &
2 floor (DayInMonthAsReal (aDate));
DayInMonthAsReal {3, FEEDHHMNT 2145,

28.0 DayInMonthAsReal : Date — R

1 DayInMonthAsReal (aDate) &

2 YMDAUX (aDate) + constForDayCalc — floor (daysInYear x
YearAuz (aDate)) —

3 floor (averageDaysInMonth x MonthAux (aDate));

MonthAux (&, HAFFHE L#EDRWH (4..15) %k T HBIBI%L.

29.0 MonthAux : Date — Z

1 MonthAuz (aDate) &

2 floor ((YMDAUX (aDate) + constForDayCalc —

3 floor (daysInYear x YearAuzx (aDate)))/

4 averageDaysInMonth);

YMDAUX (&, HftZFEHHICZERT 2 7e o OfiliBI%, 7L 3 A1)
Bais, 7L a3 XABUER OB Z{To TV 5,



300 YMDAUX : Date — R

1 YMDAUX (aDate) &

2 let JD = MJD2JD (aDate),

3 aCentury = floor ((JD + constForCenturyCalc)/36524.25) in

4 if JD > theDayBeforeGregorianCalendar

5 then JD + constForCenturyCalc+ aCentury — aCentury div 4+0.5

.6 else JD + 32082.9 + 0.5;

YearAux (3, HfI2 6 HAFFHRICHE D R\ HiIEZ L 782 KD 5 720
DAl BEEL

31.0 YearAux : Date — Z
1 YearAuz (aDate) &
2 floor (YMDAUX (aDate)/daysInYear);
ConvToYear 1&, (BEH=-MD) BHNZE3ILHT 5, HIZIX. Con-
vToYear(2001,7,1) & 2001.5 Z &9,
public static
320 ConvToYear :Z x7Z x Q - R
1 ConvToYear (yyyy, mm, dd) &
2 yyyy + (mm — 1)/monthsInYear + (floor (dd) — 1)/daysInYear;
MJD2JD (¥, BIE2Y 7 AHZ2 ) 7 AHICEHRY %,
public static
33.0 MJD2JD : Date — R
1 MJD2JD (aMJD) &
2 aMJD + diffJDandM.JD;
JD2MJD (&, 2V 7 AHZBIELY 7 AH b b HAHC AT %,
public static
34.0 JD2MJD :R — Date
1 JD2MJD (aJD) &
2 aJD — diff JDandMJD:;

0.4.1 ETEEB%E

Diff ix, 220 HMdl, d2 DA% 5,
public static
35.0 Diff : Date — Date — Z

1 Diff (d1)(d2) &

2 floor (d1 — d2);

0.4.2 HRBEEI¥E:

IsLeapYear 1%, FHETHILUL true, “FAETH UL false 2K T,
public static
36.0 IsLeapYear:7 — B
1 IsLeapYear (yyyy) 2
.2 yyyy mod 400 = 0 V (yyyy mod yearsinCentury # 0 A

yyyy mod 4 = 0);

SEERERHE, NBUI LT A EO o At 2RI T, BIELY 7 AOTIEAY,



GetDayOfWeek &, HEH# %152,
public static
37.0  GetDayOfWeek : Date — DayOfWeek

1 GetDayOfWeek (d) &

2 (floor (d) — 4) mod daysInWeek;

GetDayOfWeekName (1, [EH£ %152,
public static
38.0 GetDayOfWeekName : Date — DayOfWeekName

1 GetDayOfWeekName (d) &

2 DayOfWeekSequence (GetDayOfWeek (d) + 1);

GetDayOfWeekFromName (%, BEH#4ADSIEHEZ KD 5,
public static
39.0 GetDayOfWeekFromName : DayOfWeekName — DayOfWeek

1 GetDayOfWeekFromName (dn) &

2 FSequence‘ Index[DayOfWeekName] (dn) (DayOf WeekSequence)—
1;

FirstDayOfWeekOfMonth &, 87 L 72 yyyy £ m H DHRHID dayOfWeek-
Name EEH#ADHA 2155,
public static
40.0  FirstDayOfWeekOfMonth : DayOfWeekName — Z — 7Z — Date
FirstDayOfWeekOfMonth (dayOfWeekName)(m)(yyyy) 2

let dayOfWeek = GetDayOfWeekFromName (dayOfWeekName),

firstDayOfMonth = GetFirstDayOfMonth (m) (yyyy),
diff = dayOfWeek — GetDayOfWeek (firstDayOfMonth) in
cases true :
(diff = 0) — firstDayOfMonth,
(diff > 0) — firstDayOfMonth + diff,
(diff <0) — firstDayOfMonth + ((daysInWeek +
diff ) mod daysInWeek)

.9 end;

GetLastDayOfWeekOfMonth (&, #57%& L 72 yyyy 4F m H D&% D day-
OfWeekName EH# D HA %2142,

HEINIHOBEHDORYIDIEERH DS 7 HEi 2B T, HH1 2 HOY;
BTHORY 7 AOBBIL yyyy dE 13 A% yyyy+14E1 A LBRT 20T,
AL,
public static
41.0 GetLastDayOfWeekOfMonth : DayOfWeekName — 7 — 7 —
Date

1 GetLastDayOfWeekOfMonth (dayOfWeekName)(m)(yyyy) &

2 FirstDayOfWeekOfMonth (dayOf WeekName) (m + 1) (yyyy) —
daysIn Week;

GetNthDayOfWeekOfMonth 13, %€ S 117z yyyy # m H dayOfWeek-
Name EH#D, FEnlEHZRKD 2, % nBEHPHFEL 2T UL nil 2K,

AU ERHD (n-1) * 7H®RZIERT,

public static
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42.0 GetNthDayOfWeekOfMonth : DayOfWeekName — Z — 7Z — 7

— [Date]
1 GetNthDayOfWeekOfMonth (dayOfWeekName)(n)(m)(yyyy) 2
2 let firstDayOfWeekOfMonth = FirstDayOfWeekOfMonth (dayOfWeekName) (m) (yyyy),
.3 r = firstDayOfWeekOfMonth + (daysInWeek x (n — 1)) in
4 cases Month (1) :
5 (m) —r,
.6 others — nil
7 end;
GetFirstDayOfMonth (X, & L7 yyyy Fm HOAWIH %52,
public static

43.0 GetFirstDayOfMonth : Z — 7Z — Date
1 GetFirstDayOfMonth (m)(yyyy) &
2 GetLegalDate (yyyy) (m) (1);
GetLastDayOfMonth X, f8E L7 yyyy &Em HOHKHZRD %,
FHOHPIHD 1 Hili 2k 7,
public static
44.0 GetLastDayOfMonth : Z — 7Z — Date
1 GetLastDayOfMonth (m)(yyyy) 2
2 GetLegalDate (yyyy) (m + 1) (1) — 1;
IsSunday I&, fEEHDHIEH»E» %K T,
public static
45.0 IsSunday : Date — B
1 IsSunday (d) &
2 GetDayOfWeek (d) = 0;
IsSaturday X, HEEHILIEH»E»ZIRT,
public static
46.0 IsSaturday : Date — B
1 IsSaturday (d) &
2 GetDayOfWeek (d) = 6;
IsWeekDay I&, IEEHDY 4 — 7 T4 &P EIRT,
public static
47.0 IsWeekDay : Date — B
1 IsWeekDay (d) &
2 GetDayOfWeek (d) € {1,...,5};
IsDayOF WeekNameWeekDay 1, i L 7 dayOfWeekName Ifg H 442377
1= TADEPZRIET,
public static
48.0 IsDayOFWeekNameWeekDay : DayOfWeekName — B
1 IsDayOF WeekName WeekDay (dayOf WeekName) 2
2 dayOfWeekName ¢ {SAT, SUN};

0.4.3 EEShIEALVMTHDZHZRTEHE

HowManyDayOfWeekWithin2Days (. 5 X 117z dayOfWeekName [ H
Hos, HESNIHMH (dl & d2 o) I H® 222K, dl & d2 A8
BEINLIEHTHIUIHIEICANS,

PUF %, HowManyDayOfWeekWithin2Days B D ILIEF]TE S A & % B
Bz ey TRIER, L 72ididTdh 5,



HIfFIELA N TH 5,
type R ={| rng[n — n/7|n € Int] |} GF) 7 THI> 7B OES
fiteInt,we R O0<f <t hint— RGE) BHEFER (ring homomorphism)
BIFIZLLTD L) ICk D,
35 cnteS=nYw)Nnf.t NEZ = card(S)
Tibb, BERER (ring) &£ AT, ZDEER (quotient ring) ~DHEH
BGENH D, ZOREE ETHRIE (FHREMN) ziil-d7 a7 702155

&) IS L S 117, HowManyDayOfWeekWithin2Days (£, 7 T&l
BRRLGAEDIETH L L) T LI 5,

I={f..t}

d=t-f+1 -- = card(l)
q=d/7

r=d\7 --7TTEH->/-KD

ETBE, %iACCﬁfL’CqSASq_Flfﬁhjzbj«)o e
o EEDEET 2 7 HHICIZ, X T wiEHD B X9 &1 HEET S,

o card(I)=TX q+r(0<r<7) THZH 5, 1ITIFP% &b gl
W9 5 7 HEDFAET 225, g+ 1 EIFHFEL &2,

o RO Dr HHIZ wlEHDFET 2 AN,

LJ/_\’L:\
x++ty=(x+y)\7
x -~y = max(x - y, 0)
LT,

T = {h(£)..h(E) ++ (r - 1)}

2EZ2%, TIEAY r HEDOBEHICHIET 2 (card(T) =1), T3 &,
A = if wE€ T then q + 1 els q end

Z 2T,

X minus y = if x = y then x - y else x - y + 7 end
&9,

wET < (wminus h(f)) + 1 = r

Ths, BELELIE

WET S {0..(x L 1)}>w = w minus h(f)
Sr+1=2y
< r = (w minus h(f)) + 1

fit>T, 7077 L3 TDL)ICk D,
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A(f, t w) =

let
d=t-f+1
q=d/7
r=4d\7
delta = if (w minus h(f)) + 1 = r then 1 els 0 end
X minus y = if x =2 y then x - y els x -y + 7 end
in
q + delta
end
HElF, Lil7'm 7 F L% VDM++HICEER T X v,
public static

49.0  HowManyDayOfWeekWithin2Days : DayOfWeekName — Date —
Date — Z

1 HowManyDayOfWeekWithin2Days (dayOf WeekName)(d1)(d2) &

2 let dayOfWeek = GetDayOfWeekFromName (dayOf WeekName),

3 f=min(dl) (d2),

4 t = mazx (d1) (d2),

5 days = Diff (t) (f) + 1,

.6 q = days div daysIn Week,

7 r = days mod daysInWeek,

8 delta = if SubtractDayOfWeek (dayOfWeek) (GetDayOfWeek (f))+
1<r

9 then 1

.10 else 0 in

A1 g+ delta;

SubtractDayOfWeek 1%, EHEDBE 1T,
private static
50.0 SubtractDayOfWeek : 7 — 7 — 7

1 SubtractDayOfWeek (z)(y) &

2 ifz >y

.3 then z — y

A4 else  — y + daysin Week;

GetVernalEquinoxInGMT (&, yyyy D 7Y = v PEHER OB 255,
public static
51.0 GetVernalEquinoxInGMT : Z — Date

1 GetVernalEquinoxInGMT (yyyy) &

2 let y = yyyy/1000 in

3 JD2MJD (1721139.2855+365.242138 x yyyy +y x y x (0.067919 —
0.002788 x y));

GetSummerSolsticelnGMT 1, yyyy fED 7)) =y PEHEROE £ 215 %,
public static
52.0 GetSummerSolsticeInGMT : 7. — Date

1 GetSummerSolsticelnGMT (yyyy) 2

2 let ¥y = yyyy,/1000 in

3 JD2MJD (1721233.2486 4 365.241728 X yyyy — y X y x (0.053018 —
0.009332 x y));

GetAutumnalEquinoxInGMT %, yyyy ZED 7Y = v PEEHERF DK % 15
%,

11



public static
53.0 GetAutumnalEquinozInGMT : Z — Date

1 GetAutumnalEquinozInGMT (yyyy) 2

2 let y = yyyy,/1000 in

3 JD2MJD (1721325.6978+365.242505 X yyyy —y X y X (0.126689 —
0.00194 x y));

GetWinterSolsticeInGMT &, yyyy SED 7Y = v PEHERF DXL %215 5,
public static
54.0 GetWinterSolsticeInGMT : Z — Date

1 GetWinterSolsticelnGMT (yyyy) 2

2 let y = yyyy/1000 in

3 JD2MJD (1721414.392 + 365.24289 X yyyy — y X y X (0.010965 —
0.008485 x y));

GetDateInST (&, GMT JEEDHA &, K7 (HAEERZ L D) R
HEIRF & 72 diff (Bf7=I[H]) 252 T, BEHERIEEDOHAMA 2152, HADY;
A, HABEER = GMT + 9 IR,
public static
55.0 GetDateInST : Q — Date — Date

1 GetDateInST (diff )(d) &

2 floor (d + diff /24);

0.4.4 {KBICBEb2BEEEE

LI, MHDOEEZ L 7HRETH %,

GetHolidaysWithinDates 1Z, & 2 FEDIRH DEL %152 getHolidays BI%L
THhE 2, 2O0HNOEDHKRHDOESZIRY, HEHTH 2KH b &L,
HRHTZCHEH & X %20,
public static
56.0 GetHolidaysWithinDates : (Z — Date-set) — Date — Date —
Date-set

1 GetHolidays WithinDates (getHolidays)(d1)(d2) &

2 let datel = min (d1) (d2),

3 date2 = maz (d1) (d2),

4 setOfYear = { Year (datel), ..., Year (date2)},

5 holidays = \J {getHolidays (y) | y € setOfYear} in

6 {h | h € holidays - d1 < h AN h < d2};

GetHolidaysWithinDatesNotSunday 1%, & 2FEDIKH DEL %S 2 getH-
olidays BI#(TIRE 2. 2 O HMNOMDHIEH 2 & £ % WKHDOHEAZIE T,
public static
57.0 GetHolidays WithinDatesNotSunday : (Z — Date-set) — Date —
Date — Date-set

1 GetHolidays WithinDatesNotSunday (getHolidays)(d1)(d2 ) AN

2 let holidays = GetHolidays WithinDates (getHolidays) (d1) (d2) in

3 {h | h € holidays - — IsSunday (h)};

GetHolidaysWithinDatesAsSunday (&, HIEHTH 2kHDELHZIKT,
public static

12



58.0 GetHolidays WithinDatesAsSunday : (Z — Date-set) — Date —
Date — Date-set
1 GetHolidays WithinDatesAsSunday (getHolidays)(d1)(d2) &
2 let holidays = GetHolidays WithinDates (getHolidays) (d1) (d2) in
3 {h | h € holidays - IsSunday (h)};
GetNumberOfHolidaysWithinDates i, 22D HfDRIDKRH %K T,
HIEHTH 2kH L &L IKHTROVHIEHIZE £ 720w,
public static
59.0 GetNumberOfHolidaysWithinDates : (Z — Date-set) — Date —
Date — Z
1 GetNumberOfHolidays WithinDates (getHolidays)(d1)(d2) &
2 card GetHolidays WithinDates (getHolidays) (d1) (d2);
GetNumberOfDayOff (2, 2 2D HJDEDIRH & % 13 HEEH D% 2 i
I (iS4 H T HuEE L)
public static
60.0 GetNumberOfDayOff : (Z — Date-set) — Date — Date — Z
1 GetNumberOfDayOff (getHolidays)(d1)(d2) &
2 let datel = min (d1) (d2),

3 date2 = maz (d1) (d2),
4 numOfSunday = HowManyDayOfWeek Within2Days (SUN) (d1) (d2) in
5 numOfSunday +

card GetHolidays WithinDatesNotSunday (getHolidays) (datel) (date2);
GetNumberOfDayOff1 i3, 2 DD HDORDIKH D 2\ I HIEH D%z i
T (FImHZEE )
public static
61.0 GetNumberOfDayOff1: (Z — Date-set) — Date — Date — Z
1 GetNumberOfDayOff 1 (getHolidays)(d1)(d2) &
2 let datel = min (d1) (d2),
3 date2 = maz (d1) (d2) in
4 GetNumberOfDayOff (getHolidays) (datel + 1) (date2);

0.4.5 {KBICEHDETHEREEEE

BusinessDateToFuture (&, fRHTHWHMN 2R T CRENAID > THER
T5),
public static
62.0 BusinessDateToFuture : (Z — Date-set) — Date — Date

1 BusinessDateToFuture (getHolidays)(d) &

2 cases IsDayOff (getHolidays) (d) V IsSaturday (d) :

3 true — BusinessDate ToFuture (getHolidays) (d 4+ 1),
A4 others — d
5 end;

BusinessDateToPast 3. IRHTRWVLHNZIRT GEEAED»->THRT ),

public static

13



63.0 BusinessDateToPast : (Z — Date-set) — Date — Date

1 BusinessDateToPast (getHolidays)(d) &

2 cases IsDayOff (getHolidays) (d) V IsSaturday (d) :
3 true — BusinessDateToPast (getHolidays) (d — 1),
4 others — d

5 end;

AddBusinessDays (3, G267 FHd I, ‘FHu HOZ2ME T %,
public static
64.0 AddBusinessDays : (Z — Date-set) — Date — Z — Date
1 AddBusinessDays (getHolidays)(d)(n) &
2 AddBusinessDaysAuz (getHolidays) (BusinessDate ToFuture (getHolidays) (d)) (n);
public static
65.0 AddBusinessDaysAux : (Z — Date-set) — Date — Z — Date
1 AddBusinessDaysAuz (getHolidays)(d)(n) &

2 cases IsDayOff (getHolidays) (d) V IsSaturday (d) :

3 true — AddBusinessDaysAux (getHolidays) (d + 1) (n),

4 others = if n <0

5 then d

6 else AddBusinessDaysAuz (getHolidays) (d + 1) (n —
1)

7 end;

SubtractBusinessDays (&, 52 607 FHIZ, FHn HAZ2 AT 5,
public static
66.0 SubtractBusinessDays : (Z — Date-set) — Date — Z — Date
1 SubtractBusinessDays (getHolidays)(d)(n) &
2 SubtractBusinessDaysAux (getHolidays) ( BusinessDate ToPast (getHolidays) (d)) (n);
public static
67.0 SubtractBusinessDaysAuz : (Z — Date-set) — Date — 7 — Date
1 SubtractBusinessDaysAuz (getHolidays)(d)(n) &

2 cases IsDayOff (getHolidays) (d) V IsSaturday (d) :

3 true — SubtractBusinessDaysAuz (getHolidays) (d — 1) (n),

4 others — if n <0

5 then d

6 else SubtractBusinessDaysAuz (getHolidays) (d — 1) (n—
1)

7 end;

0.4.6 KBICEHb I REREEEE

IsHoliday 1. f8& L7z H d BMRH OGP ZIER T,
public static
68.0 IsHoliday : (Z — Date-set) — Date — B
1 IsHoliday (getHolidays)(d) &
2 d € getHolidays (Year (d));
IsDayOff 13, R L7 H d kA& (kH 73 HIEH) TH2rEr%
RY,
public static
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69.0 IsDayOff : (Z — Date-set) — Date — B

1 IsDayOff (getHolidays)(d) &

2 IsSunday (d) V IsHoliday (getHolidays) (d)
end FCalendar

Test Suite : vdm.tc
Class : FCalendar
Name ‘ #Calls ‘ Coverage ‘
FCalendar‘Day 9 v
FCalendar‘Diff 43 vV
FCalendar‘Year 207 vV
FCalendar‘Month 593 Vv
FCalendar‘JD2MJD 320 v
FCalendar‘'MJD2JD 3031 V
FCalendar'YMDAUX 3029 vV
FCalendar‘YearAux 1618 vV
FCalendar‘IsDayOff 109 vV
FCalendar‘IsSunday 2340 vV
FCalendar‘MonthAux 1402 Vv
FCalendar‘DayInYear 12 vV
FCalendar‘IsHoliday 100 v
FCalendar‘IsWeekDay 7 v
FCalendar‘ConvToYear 2392 v
FCalendar‘DayInMonth 9 vV
FCalendar‘IsLeapYear 10 vV
FCalendar‘IsSaturday 58 v
FCalendar‘DateFromInt 2392 v
FCalendar‘GetDateInST 306 V
FCalendar‘GetDayOfWeek 3072 vV
FCalendar‘GetLegalDate 653 vV
FCalendar‘Int3FromDate 8 vV
FCalendar‘GetLegalMonth 675 vV
FCalendar‘AddBusinessDays 4 vV
FCalendar‘DayInMonthAsReal 9 V4
FCalendar‘GetDayOfWeekName 22 v
FCalendar‘GetLastDayOfMonth 31 v
FCalendar‘GetNumberOfDayOff 18 v
FCalendar‘SubtractDayOfWeek 29 vV
FCalendar‘AddBusinessDaysAux 19 v
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Name ‘ #Calls ‘ Coverage ‘
FCalendar‘BusinessDateToPast 22 vV
FCalendar‘GetFirstDayOfMonth 604 V4
FCalendar‘GetNumberOfDayOff1 9 v
FCalendar‘BusinessDateToFuture 31 vV
FCalendar‘GetDayOfWeekFromName 637 87%
FCalendar‘SubtractBusinessDays 5 v
FCalendar‘FirstDayOfWeekOfMonth 600 Vv
FCalendar‘GetVernalEquinoxInGMT 148 v
FCalendar‘GetHolidaysWithinDates 43 vV
FCalendar‘GetNthDayOfWeekOfMonth 584 vV
FCalendar‘GetSummerSolsticelnGMT vV
FCalendar‘Get WinterSolsticelnGMT vV
FCalendar‘IsDayOF WeekNameWeekDay vV
FCalendar‘Get AutumnalEquinoxInGMT 148 V4
FCalendar‘GetLastDayOfWeekOfMonth 9 V4
FCalendar‘SubtractBusinessDaysAux 31 v
FCalendar‘HowManyDayOfWeekWithin2Days 29 v
FCalendar‘GetHolidaysWithinDatesAsSunday 3 vV
FCalendar‘GetNumberOfHolidaysWithinDates 10 vV
FCalendar‘GetHolidaysWithinDatesNotSunday 21 vV
Total Coverage ‘ 99% ‘

16



0.5 FCalendarT

FCalendar D5 A b %479,
AT AMIZ, IFO WWW R=PDEFHEERICE>TbF v 7 L,

http://www.funaba.org/calendar-conversion.cgi

¥/, TAPT =2 DL 2%, Edward M. Reingold, Nachum Der-
showitz : Calendrical Calculations The Millennium Edition, Cambrudge
University Press, 2001, ISBN 0-521-77752-6 # %12 L 7z,
class FCalendarT is subclass of FCalendar
functions
public static
70.0 run:() —B

1 run() &

2 let testcases =

.3 [t1(),t2(0),t3(0),¢4(),t5(),t6 (), t7(),t8(),t9(), t10(),

4 t11(), t12(), t13 (), t14 ()] in

5 FTestDriver‘run (testcases);

0.5.1 DateFromlInt, Int3FromDate Z1REY

BIE2Y 7 Z2HBBH (1858411 H 17 HOK) ., 7L 2V A BEUE I H
FEF (15824F 10 H4 H121) . 7L 3V ABWHIESF (15824F 10 A 15 H
12 ) #HERT 3 2 & T, DateFromInt B &% 57 A T 3,
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71.0 t1:() — FTestDriver‘ TestCase

1 t1() 2
2 mk-FTestDriver‘ TestCase
3 (
A4 "FCalendarTO01:\t DateFromInt, Int3FromDate % R#$
% "7
DateFromlInt (1858) (11) (17) =0 A
Int3FromDate (0) = mk- (1858,11,17) A
DateFromlInt (1582) (10) (4.5) = JD2MJD (2299160) A
Int3FromDate (DateFromInt (1582) (10) (4.5)) =
k- (1582, 10, 4) A
9 DateFromlInt (1582) (10) (15.5) = JD2MJD (2299161) A
10 Int3FromDate (DateFromInt (2004) (2) (28)) =
k- (2004, 2, 28) A
a1 DateFromInt (2094) (7) (18) = 86076 A
12 DateFromInt (2038) (11) (10) = 65737 A
13 DateFromInt (1996) (2) (25) = 50138 A
14 DateFromInt (1648) (6) (10) = — 76860 A
15 DateFromlInt (1560) (2) (24) = — 109099 A
16 DateFromInt (1436) (1) (25) = — 154420 A
a7 DateFromlInt (1391) (6) (4) = — 170726 A
18 DateFromlInt (1096) (5) (18) = — 278491 A
19 DateFromlInt (1013) (4) (19) = — 308836 A
.20 DateFromlInt (694) (11) (7) = — 425149 A
21 DateFromlInt (70) (9) (26) = — 653107 A
22 DateFromlInt (— 168) (12) (8) = — 739963 A
23 DateFromlInt (— 586) (7) (30) = — 892769);

0.5.2 MJD2JD, JD2MJD %#1#&&J 3

BIE2Y 7 ZHBHMH (1858 4 11 H 17 H 0 W), 7L 2 A JEUIE I H
EF (15824E10 H4 H121K) . 7L 3V ABwHIES (15824E 10 A 15 H
121F), 2V 7 2 HEEBBH Gooai4713 41 A 1 HIEF) 2832 2
ET, MID2JD Btz &2 7 A M9 5, 22U 7 AHIIE 12 RehSERERZ 72 0
T. DateFromlInt(-4712, 1, 1.5) 82V 7 ZH 012% %,

72.0 t2:() — FTestDriver‘TestCase
1 12() 2
2 mk-FTestDriver' TestCase
3
4 "FCalendarT02:\t MJD2JD, JD2MJD Z##§ %",
5 DateFromInt (1582) (10) (4.5) = JD2MJD (2299160) A
6 DateFromInt (1582) (10) (15.5) = JD2M.JD (2299161) A
7 MJD2JD (DateFromInt (— 4712) (1) (1.5)) =0 A
8 FCalendar<JD2MJD (0) =

FCalendar‘ DateFromInt (— 4712) (1) (1.5) A
9 DateFromlInt (— 586) (7) (30) = JD2MJD (1507231.5) A
10 DateFromlInt (2094) (7) (18) = JD2MJD (2486076.5));

18



0.5.3 DayInYear Z1REJ S

73.0

© o N U W

i
[en}

t3: () — FTestDriver: TestCase
t3() &
mk-FTestDriver' TestCase

(
"FCalendarT03 : \t DaylnYear ZIRfLd %",

DaylInYear (DateFromlInt (2000) (1) (1)) =1 A
DaylInYear (DateFromlInt (2000) (2) (1)) = 32 A
DaylInYear (DateFromInt (2000) (3) (1)) = 61 A
DaylInYear (DateFromInt (2000) (12) (31)) = 366 A
DaylInYear (DateFromInt (2001) (3) (1)) = 60 A
DaylInYear (DateFromInt (2001) (12) (31)) = 365);

0.5.4 HfYOEZRETS

74.0

© N L W e

=
(@)

A1

t4: () — FTestDrivert TestCase
t4() &
mk-F'TestDriver: TestCase
(
"FCalendarT04: \t HS OFHRZRET 5",
let d1 = DateFromInt (2000) (1) (1),
d2 = DateFromInt (2000) (3) (1) in
Diff (d2) (d1) = 60 A

dl+60=d2A

Int3FromDate (d1 + 60) = mk- (2000, 3,1) A
d2 —60=d1lA

DateFromlInt (2004) (2) (28) + 2

DateFromlInt (2004) (3) (1) A

12

DateFromInt (2004) (3) (1) - 2

DateFromInt (2004) (2) (28) A

.13

DateFromlInt (2094) (7) (18)

DateFromInt (— 586) (7) (30) 4+ 214193 + 764652);

0.5.5 FEFEDHEZRETS

75.0

© o N U W R

t5: () — FTestDriver TestCase
t5() &
mk-FTestDriver* TestCase

(
"FCalendarT05 : \t FHFEDHEZRAET 5",
IsLeap Year (1996) A
IsLeap Year (2000) A
IsLeap Year (2004) A
IsLeap Year (1900) =
IsLeap Year (2003) =

false A
false);
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0.5.6 ERICEY2E#ZRETD

76.0 t6: () — FTestDriver: TestCase

© 0N U W

e e e
W N = O

MonN A
.14
TUE A
.15
WED A
.16
THU A
17
18
.19
.20
MonN A
.21
SUN A
.22
.23
SUN A
.24
.25
.26
27
.28
.29
.30

t6() &

mk-F'TestDriver‘ TestCase

(

"FCalendarT06 : \t BEHIZBA§ 2 B8z T %,

GetDayOfWeek (DateFromlInt (2004) (3) (1)) =1 A
GetDayOfWeek (DateFromlInt (2004) (3) (2)) =2 A
GetDayOfWeek (DateFromInt (2004) (3) (3)) =3 A
GetDayOfWeek (DateFromInt (2004) (3) (4)) =4 A
GetDayOfWeek (DateFromInt (2004) (3) (5)) =5 A
GetDayOfWeek (DateFromlInt (2004) (3) (6)) = 6 A
GetDayOfWeek (DateFromlInt (2004) (3) (7)) =0 A
GetDayOfWeek (DateFromlInt (2004) (3) (8)) = 1 A
GetDayOfWeekName (DateFromlInt (2004) (3) (1))

GetDayOfWeekName (DateFromInt (2004) (3) (2))
GetDayOfWeekName (DateFromInt (2004) (3) (3))
GetDayOfWeekName (DateFromInt (2004) (3) (4))
DateFromlInt
DateFromlInt

DateFromliInt
DateFromliInt

GetDayOfWeekName 2004)
GetDayOfWeekName 2004)
GetDayOfWeekName )

)

GetDayOfWeekName

2004
2004

,_\A,.\,—\
PRy

GetDayOfWeekName (DateFromInt (— 586) (7) (30))

GetDayOfWeekName (DateFromlInt (70) (9) (
GetDayOfWeekName (DateFromInt (2094) (7) (18))

GetDayOfWeekFromName (SUN) = 0 A
GetDayOfWeekFromName (MON) = 1 A
GetDayOfWeekFromName (TUE) = 2 A
GetDayOfWeekFromName (WED) = 3 A
GetDayOfWeekFromName (THU) = 4 A
GetDayOfWeekFromName (FRI) = 5 A
GetDayOfWeekFromName (SAT) = 6);

0.5.7 HEOXKNRET S
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77.0 t7:() — FTestDriver‘ TestCase
t7() &
mk-FTestDriver‘ TestCase

(
"FCalendarT07 : \t HSOKNZRAET 5",

o TN B~ < S N

DateFromlInt (2004) (3) (1) = DateFromInt (2004) (3) (1) A
DateFromlInt (2004) (3) (1) < DateFromInt (2004) (3) (1) A
DateFromlInt (2004) (3) (1) > DateFromlInt (2004) (3) (1) A
DateFromInt (2004) (3) (1) > DateFromInt (2004) (2) (29) A
9 DateFromInt (2003) (12) (31) <

DateFromInt (2004) (1) (1));

0.5.8 EEEBHOHAHESEZRET S

21



78.0 t8:() — FTestDriver: TestCase

1 t8() &
2 mk-FTestDriver‘ TestCase
3 (
4 "FCalendarT08 : \t 16 7EWEH O HS G2 RE T 5",
5 FirstDayOfWeekOfMonth (SUN) (3) (2004) =

DateFromlInt (2004) (3) (7) A
6 FirstDayOfWeekOfMonth (MON) (3) (2004) =

DateFromInt (2004) (3) (1) A
7 FirstDayOfWeekOfMonth (TUE) (3) (2004) =

DateFromInt (2004) (3) (2) A
8 FirstDayOfWeekOfMonth (WED) (3) (2004) =

DateFromlInt (2004) (3) (3) A
9 FirstDayOfWeekOfMonth (THU) (3) (2004) =

DateFromInt (2004) (3) (4) A
.10 FirstDayOfWeekOfMonth (FRrI) (3) (2004) =

DateFromlInt (2004) (3) (5) A
11 FirstDayOfWeekOfMonth (SAT) (3) (2004) =

DateFromInt (2004) (3) (6) A
12 GetLastDayOfWeekOfMonth (SUN) (2) (2004) =

DateFromInt (2004) (2) (29) A
13 GetLastDayOfWeekOfMonth (SUN) (3) (2004) =

DateFromInt (2004) (3) (28) A
14 GetLastDayOfWeekOfMonth (MON) (3) (2004) =

DateFromlInt (2004) (3) (29) A
15 GetLastDayOfWeekOfMonth (TUE) (3) (2004) = DateFromInt (2004) (3) (30)A
16 GetLastDayOfWeekOfMonth (WED) (3) (2004) = DateFromlInt (2004) (3) (31)A
a7 GetLastDayOfWeekOfMonth (THU) (3) (2004) = DateFromlInt (2004) (3) (25)A
18 GetLastDayOfWeekOfMonth (FRrI) (3) (2004) = DateFromiInt (2004) (3) (26)A
19 GetLastDayOfWeekOfMonth (SAT) (3) (2004) = DateFromInt (2004) (3) (27)A
.20 GetNthDayOfWeekOfMonth (SUN) (5) (2) (2004) = DateFromInt (2004) (2) (29)A
21 GetNthDayOfWeekOfMonth (SUN) (6) (2) (2004) = nil A
.22 GetNthDayOfWeekOfMonth (SAT) (5) (2) (2004) = nil A
23 GetNthDayOfWeekOfMonth (SUN) (2) (3) (2004) = DateFromInt (2004) (3) (14)A
24 GetNthDayOfWeekOfMonth (SUN) (3) (3) (2004) = DateFromInt (2004) (3) (21)A
25 GetNthDayOfWeekOfMonth (SUN) (4) (3) (2004) = GetLastDayOfWeekOfMonth (SUN) (3) (2(
26 GetNthDayOfWeekOfMonth (MON) (2) (3) (2004) = DateFromInt (2004) (3) (8)A
27 GetNthDayOf WeekOfMonth (TUE) (3) (3) (2004) = DateFromInt (2004) (3) (16)A
28 GetNthDayOfWeekOfMonth (WED) (4) (3) (2004) = DateFromInt (2004) (3) (24)A
.29 GetNthDayOfWeekOfMonth (THU) (5) (1) (2004) = DateFromInt (2004) (1) (29)A
.30 GetNthDayOfWeekOfMonth (FRI) (5) (7) (2004) = DateFromInt (2004) (7) (30)A

31 GetNthDayOfWeekOfMonth (SAT) (5) (5) (2004) = DateFromInt (2004) (5) (29));



0.5.9 HB#IB. AXB. BHOBLZ&REIT S

79.0 t9:() — FTestDriver: TestCase

1 t9() &

2 mk-FTestDriver' TestCase

3 (

4 "FCalendarT09:\t H¥IH., HARH. BBHOM2ZHET %

5 GetFirstDayOfMonth (3) (2004) =
DateFromlInt (2004) (3) (1) A

6 GetFirstDayOfMonth (4) (2004) =
DateFromlInt (2004) (4) (1) A

7 GetLastDayOfMonth (2) (2004) =
DateFromlInt (2004) (2) (29) A

8 GetLastDayOfMonth (8 + 6) (2003) =
DateFromlInt (2004) (2) (29) A

9 GetLastDayOfMonth (2) (2004) + 1 =
GetFirstDayOfMonth (3) (2004) A

.10 GetLastDayOfMonth (2) (2004) =
GetFirstDayOfMonth (3) (2004) — 1 A

a1 GetLastDayOfMonth (2) (2003) =
DateFromlInt (2003) (2) (28) A

12 GetLastDayOfMonth (2) (1900) =
DateFromlInt (1900) (2) (28) A

13 IsSunday (DateFromInt (2004) (3) (14)) A

14 IsSunday (DateFromInt (2004) (3) (15)) = false A

15 IsSaturday (DateFromInt (2004) (3) (13)) A

.16 IsSaturday (DateFromlInt (2004) (3) (14)) = false A

a7 IsWeekDay (DateFromInt (2004) (3) (13)) = false A

18 IsWeekDay (DateFromInt (2004) (3) (14)) = false A

19 IsWeekDay (DateFromInt (2004) (3) (1)) A

20 IsWeekDay (DateFromInt (2004) (3) (2)) A

21 IsWeekDay (DateFromInt (2004) (3) (3)) A

22 IsWeekDay (DateFromInt (2004) (3) (4)) A

23 IsWeekDay (DateFromInt (2004) (3) (5)) A

24 IsDayOF WeekName WeekDay (MON) A

25 IsDayOF WeekName WeekDay (TUE) A

26 IsDayOF WeekNameWeekDay (WED) A

27 IsDayOF WeekNameWeekDay (THU) A

.28 IsDayOF WeekName WeekDay (FRI) A

29 IsDayOF WeekName WeekDay (SAT) = false A

.30 IsDayOF WeekName WeekDay (SUN) = false);

0.5.10 EEShIEBVTHSZIHZRETS
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80.0 t10: () — FTestDrivert TestCase

1 tlo() &

2 mk-FTestDriver‘ TestCase

3 (

4 "FCalendarT10:\t HE I N BEHPMIHH 202 HEET 5

,.5 let f = DateFromlInt in

6 HowManyDayOfWeekWithin2Days (SUN) (f (2001) (7) (11)) (f (2001) (3) (1)) =
19 A

7 HowManyDayOf WeekWithin2Days (SUN) (f (2001) (7) (11)) (f (1001) (3) (1)) =
52196 A

8 HowManyDayOfWeekWithin2Days (SUN) (f (2004) (1) (1)) (f (2004) (3) (1)) =
9A

9 HowManyDayOf WeekWithin2Days (MON) (f (2004) (1) (1)) (f (2004) (3) (1)) =
9A

.10 HowManyDayOf WeekWithin2Days (TUE) (f (2004) (1) (1)) (f (2004) (3) (1)) =
8A

a1 HowManyDayOf WeekWithin2Days (WED) (f (2004) (1) (1)) (f (2004) (3) (1)) =
8A

12 HowManyDayOf WeekWithin2Days (THU) (f (2004) (1) (1)) (f (2004) (3) (1)) =
9A

13 HowManyDayOf Week Within2Days (FRI) (f (2004) (1) (1)) (f (2004) (3) (1)) =
9IA

14 HowManyDayOf Week Within2Days (SAT) (f (2004) (1) (1)) (f (2004) (3) (1)) =
9A

15 HowManyDayOfWeek Within2Days (SAT) (f (— 586) (7) (30)) (f (2094) (7) (18)) =
(214193 + 764652) div 7 A

16 HowManyDayOfWeekWithin2Days (SUN) (f (— 586) (7) (30)) (f (2094) (7) (18)) =

(214193 4 764652) div 7 + 1);

0.5.11 EH  -EE -5  -LEZREITS

7 =y PR OR I ER RO, Zive HAEHER (GMTH9) 1244
LTHKELTw3,
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81.0 t11:() — FTestDrivert TestCase

1 tli() &

2 mk-FTestDriver‘ TestCase

3 (

4 "FCalendarT11:\t #57 - B2 - Koy - £ B2 HET 5,

5 let f = DateFromlInt,

6 diff =9 in

7 GetDateInST (diff ) (GetVernalEquinozInGMT (2001)) =
£ (2001) (3) (20) A

8 GetDateInST (diff) (GetVernalEquinozInGMT (2999)) =
£(2999) (3) (20) A

9 GetDatelnST (diff ) (GetSummerSolsticeInGMT (2001)) =
£(2001) (6) (21) A

.10 GetDateInST (diff ) (GetSummerSolsticeInGMT (2999)) =
£(2999) (6) (20) A

11 GetDateInST (diff ) (GetAutumnalEquinozInGMT (2001)) =
£(2001) (9) (23) A

12 GetDateInST (diff ) (GetAutumnal EquinozInGMT (2999)) =
£(2999) (9) (22) A

13 GetDateInST (diff ) (GetWinterSolsticeInGMT (2001)) =
£(2001) (12) (22) A

14 GetDateInST (diff ) (GetWinterSolsticeInGMT (2999)) =

f(2999) (12) (22));



