CALENDAR ALGORITHMS

Thers are ssveral well known algorithme used for ostarmining

the day of ths wesk for sny date. The calendar programs inc- .
ludsd hars are based on the following: .

Dow= ,—z!)m*m(%)-» mnf(c.- 2%a)

. C
whare: DDW = Osy of waek o4

=
INT = the integtal valus eof
® = the remasinder after the indicatsd divisinn
D = the day sf ths month
XY = the lest two digits of the yeer
AB = the first two digits of ths yesr
7 = modulus of the enclossd wodular sum

(wmasns the ssme s “"cast out ssvens®)
4 = denotes the moduler value of the enclosad ARB
with & the modulus. (cest out fours)
M = & month number from the table bglow
N MAR] APRMA Y] JUN] JULJAUG]SI DCT
11 l «JesfoT2]sJof3]lel1rtele

The algorithm sbove spplies snly to the Gregorisn calendgsr
which begen on Friday, October 15, 1582. The ten days immed-
istely previous were omitted from the calendar, thes day just
befors being Thursdsy, October &, 1582 in thes Julian calendar,

0o not confuse the Julian calender with Julisn Day numbars
which are used in H-P's CALENDAR FUNCTIONS progrsm (SD-04R).
Thare is little or no relstion between the two, in:mpite of
the similarity of ths names. The Julisn cslendar wes estsb-
lished in the Roman smpire by Julius Caesar with the sdvice
ef the sstronomsr Sosigenes to correct. ths confusion that had
arisen hetwsen ths yeasr and the ssasons, The year 46 B.C. wes
increased by intercslstions to 445 dsys end his calendsr was
begun on 1-1-45 B.C. Due to the confusion resulting from itt's
sdoption the intercalsry dsys were incorrectly added until the
error was correctmd by Augustus Ceesar in 8 B.C. who omittad
further intercalstions until A.D. 8. After 1-1-8 the calsndsr
remainad in this form until the Gregorisn reform in 1582.

The Julisn calandar assumed the ysar tobe 365,250 deys
and corrected the discrepancy by sdding en sxtrs day every
fourth yesr. Since ths exact vslue of the fractional part
is .24219878 an arrer slowly sccumulsted until ths reform in
1582. That last reform censisted of:

1. Oropping 10 deys from the calendar
(correcting the accumulsted srror)
2. Dmitting the intesrcalsry day in thoss century
yesrs not svenly divisible by 40O,
Thus 1700, 1800, 1900, 2100 etc. eare not
lemp ymars but 1600, 2000 are.

In the sixteenth century Josephus Justus Scasliger in honour
of his father Juliesn , introduced ths continucus er® knoun as
the Juliasn period. It is a continuous succession of days-«no
ywers, no months. It began 1-1-4713 B.C. The Julisn day
bagins at nosn. Since all deys are consecutively numbered,
the obvious value te astronomers snd others is to determine
the slapsed days betwesn two dates. Merely subtrect the cor-
responding Julian day numbers. Tebles and cslculstor pro-
grems are sveilable to determine the Julien day number for
sny date in history or the future.

The program entitled Julian ceslendsr computes the day of the
waek for any dete in the period 1-1-8 to snd including
10-4-1582. Far rezsaens statsd abovs it may bs erranssus

back to 1-1-1, Bs surs to enter & gats such ss l-1-8 in this
msnnsr: 1,010008 '

FRIDAY 13ih Rearranges the sbova slgorithm to ssarch the
calendar for consecutive sccurrences oft a given wesk day
on a given dey of the month such as Fri 13th, Mon.lst etc.

TALENDAR SEARCH sxeminas consscutive ysers fer ths sccurrsngs
of a givan date sn s given wesk gmy, such as Christmas sn
Sunday ar July 4th on s Ssturdsy. Expsct to be surprised
with Fab.29th on Sunday.

MOON PHASE-- Fer thoses not femiliar with the jargon the
little sketch below should serve to sxplain the “age® er
phase of tha moon :

FURTHER READING

%ﬁ and Sextant. Practical Celestial Mavitation, by John P.
ong, is a 1975 copyrighted book with 2 specfal chapter on
the use of hand-held calculators. The SR-50, HP-35, HP-45.

¥an Nostrand Reinhold Co., 5-3/4 X 8-1/2", hard-bound, 151 peges.

V5 N1 PAGE 16




STEP  XEY ENTRY 'l KEY CODE STEP  KEY ENTRY 2 KEY CODE 1. GREGORIAN CALENDAR  BY:_DAN.M FENSTERMACHER- 1438
1 tﬂi{ 181 X1Y 1 [ - BY:
L =
13P €10 D 1 ECORIAN CALENDAR L
3 T-c fi=s "5 € gcgr. 15, 1682 To DEC, 31,9994 SUNDAY= 1 P 7 -~
¥ YA o KEY 1M DATE IN MM, DDYYYY FPORMAT
576 0 —GTo ® & PRESS A
CiE (2
€ N
° —:E?‘ 10 L STEP INSTRUCTIONS oarnonirs | KEYS mﬁms_ e
- .0 T LOAD PROGRAM CARD, -
INT L) SIDES 1 & 2 4
5 1870 4 0 X=Y1
e o) 2| KEY IN VALID DATE IN
J‘ X SAME FORMAT AS$ H-P USES
o X 176 XaY? IN STANDARD PAC_ Le. -
i ;fg MM.DDYYYY
3 1 (FIRST D* MUST B8 O FOR
F £
- ng Tr é;;' DAYS OF MONTH LBSS THAN 10
LeTo (]
. o B 3| PRESS A D.OW.
!gf'ix sto+ 4 QUTPUT 1% A SINGLE DIGIT
30 é; (36 &ffcl FOR DAY OF WEEK,
% SUNDAY 21, MON.22 BYC.
£X 370w -
5‘ tz ; SAT.s 0 or T
33 ) 3 $135 =]
n?m THIS PROGRAM, LIKE HPi, CAN NOT REJISCT SPURIOUS
- GTo 2 DATES. THE CREGORIAN CALENDAR BEGAN BY|PAPAL
ST 8 RBLE EDICT ON_OCT. 15, 1592 — DAT &S PREVIDUS WERE IN THE
e S . T JULIAN_CALENDAR. OCT. 5 [fhru OcT.i4, 1582 Bo wor
}CKLCE GIo & BXIST - THEY WERE STRICKEN FROM THE CALENDAR.
%" ONLY THOSE CENTURY YEARS DiVisis 8Y 400 |ARE
as pes | STo+q LEAP YEARS, THUS, 1600 ) 2D0C ARS LIBAP Y, BUT :
] Gt 2
1 L8L Y ' 1900, 1700, 2100 etc, ARE NOT. HENCE 2-29-(450 1S A P
- i T —Sea SPURIOUS DATE. DATES SULH AS 14-37-1911 THOUGH -
5 306 m q,rr%'g ‘ OBYIOUSLY SPURIOUS WILL [BE COMPYUTED 8Y THIS h :
’ LX 1BLe PROGRAM.
i ' e 0+4
ERX TR T 3
ss 1
e - RCL S 1. _JULIAN CALENDAR 8Y:_DAN M. FENSTERMACHER- 1438
RCL® 3 2. BY:
I*T 160 '%;
- %ﬁf ,s_éc. "1"'1 S0 ih'r'u 10-4-1552  SUNDAYx1 > 97
PRT X ‘TE IN MM.DDYYYY FORMAT 4
'fl R/s KEY IN DA PRESS A
65 + g6 |  LOL 2
INT 4
[y 4
3 °
P )
3 z
- ,““ 73 " SEE PROGRAM LISTING ON PAGE 20 (et stoe) 2P
CHS X=07
¢ £
75 !g;'(’:g 175 STEP INSTRUCTIONS M%"!W: !;115 KEYS m%,s;ﬁ’ﬂn_
] 3 11 LOAD PROGRAM CARD,
Jﬁ%‘} - SIDES 1 k2
[} LO 180 G0 4
=7y = 2| KEY IN VALID DATE IN
0 € L,QL ) SAME FORMAT AS W-P usES
[-]
T D ::\!r lNMS;A::kYR:YI;AG, i.e.
=y .
et e SIGNIFICANT ZEROS MUST
Fy sm"_i-‘ BE INCLUDED -~ EXAMPLE -
v | Xsy? 1701 GTO 4 1-1=1 18 KEYED THUSLY:
orop %
° —R< 1.010001
XuY T 1
: ___% 193 3 | PRESS A - PRINTOUT IS DATE
: ‘ T DATE FOLLOWED BY A D.0O.W.
] Z%r SINGLA DIGiT FOR D.O.W-
eToA
1661 ReL O T SUNDAY =]
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