CALENDAR ALGORITHMS

Thars ars several well known algorithms used for determining

the dey of ths wesk for any dats. Ths calendsr programs inc- .
luded hare ars based on the following:
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where: DOW = dsy nf wewk &
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INT = the intsgral valus of
® = ths remaindsr after the indicated division
D = the day af the month
XY = the last two digits of the yesr
AB = the first two digits of ths year
7 = modulus of ths enclosed modular sum

(msans the same as “cast out sevens®)
b = genstes ths modulsr valus of ths enclaosed AB
with & the mogulus. (cast put fours)

M = 8 month number from the table bglow
PAN T FEBMAR] APR]MA Y] JUN]JUL] AUGLS ucr
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The slgorithm sbove spplies snly to the Gregorisn cslendar
which bagasn pn Fridey, October 15, 1582. Tha ten dsys immed-
istely previous were omitted from ths calendar, the day just
befors baing Thursdsy, October &, 1582 in tha Julian calendar.

Oo not confuse the Julian calendar with Julisn Day numbers
which sre used in H-P's CALENDAR FUNCTIONS program (SD-0LA).
Thare is little or no rslation betwesn the two, in:spite of
the similarity of the names. The Julian calendar wes estab-
lished in the Roman smpire by Julius Csssar with the sdvice
of the estronomer Sosigenss to corrsct. the confusion that had
srisen hetwsen the yssr snd the seasons. The ysar L6 8.0, was
increased by intercalstions to 445 days snd his acalendsr was
begun on 1l-1-45 8.C. Oue to the confusion resulting from it's
agoption the intercalary days were incorrectly sdded until the
error wes corrected by Augustus Csesar in 8 B.C. who omitted
furthar intercelations until A.D. 8. After 1-1-8 the calendar
remainad in this form until ths Gregorisn reform in 1582.

The Julisn calendar assumed the year tobe 365.250 dmys
snd corrected the discrepancy by sdding an extrs dsy every
fourth yesr. Since the sxact velue of the fractionsl part
is .24219878 sn srror slowly sccumulsted until the reform in
1582, That last reform consisted of:

1. Dropping 10 days from ths calsndar
{correcting the accumulsted error)
2. Omitting the intercalsry day in those century
years not evenly divisible by 400.
Thus 1700, 1800, 1900, 2100 stc. are not
lemp ysars but 1600, 2000 sre.

In the sixteenth century Jossphus Justus Sceliger in honour
of his father Julian , introduced the continuocus ere: known as
the Julisn perisd. It is & continuous succession of desys--no
yeers, no months. It begsn 1-1-4713 B,C., The Julian day
begins st noon. Since ell days are consecutively numbersd,
the obvious value tes astronamers snd others is to datermine
the slspsed days betwesn two gdates. Mersly subtrect the cor-
responging Juliesn dey numbers. Tsblas end calculstor pro-
grams sre available to determine the Julien day numbar for
sny dats in history or the futurs.

Ths program sntitled Julisn calendsr computes thes day of the
wegsk for sny date in ths period 1-1-8 te and including
10-4-1582. For ressons stated mbovs it may bs errensous

beck to l-l1-1. B& sure to enter a date such as 1-1-8 in this
manner: 1.010008

FRIDAY 13inh Rearranges the abova slgorithm to ssarch the
calendear for consecutive sccurrsnces of 8 given wesk day
on a given day of the month such as Fri 13th, Meon.lst etc.

CALENDAR SEARCH mxamines consscutive yeurs for ths sccurrenga e

of 8 given dets en a given wask dsy, such ss Christmss an
Sundey er July 4Lth on & Saturdey. Expsct ts be surprised
with Feb.29th on Sunday.

MOON PHASE-- Fer thass not famlliar with the jsrgon ths
little sketch below should serve to sxplain ths “sgs® er
phase of the moon :

FURTHER READING ‘

555 and Sextant. Practical Celestial Mavitation, by John P.
Budlong, 1s a 1975 copyrighted book with a special chapter on
the use of hand-held calculators. The SR-50, HP-35, HP-45.

Yan Nostrand Refnhold Co., 5-3/4 X 8-1/2", hard-bound, 151 pages.
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The phase of the moon for eny gate can be determined with the
following simple algorithm:

AGE = M+D+E (denotes modular
30 sum, modulus 30)

whare: D = the day of the month

E = the EPACT for the year (see below)

M = the month number from the following table:
JAN FEB MAR APR MAY JUN JuL AUG SEP DCT NOV DEC
0 2 0 2 2 & & b 7 8 9 10

Do not confuse this series of numbers with those used in
calendar algorithms. Note that the last faur months were
named for their numbers.

The EPALT is the age af the moon less one dsy an Jan.lst
in the ecclesissticel lunar calendar, It can have any value
from U ts 29. It usually, but net slways increases by 11
each yeer, g modular sum with 30 the modulus, (whaen the
increase exteeds thirty, discard the thirty and use the
remeinder. Yhe epact for 1977 is 10, 1978 is 21, sng

The program Mosn Phase, by labericus
acorrections derives the proper valus of the Epact for each
year over the interval 1582--2000.

Since the Epact is used to determine the detes of Easter
and other religious calendsrs, the program entitled EPACT
derives serisl valuses over the -same interval.

KAPREKAR'5 CONSTANT-- (See Martin Gardner's articles in
Scientific American) Waprekar discovered the unigue, but
like perfect numbers useless fact that if sny 4 digit
number (provided that at least one digit be different from
the rest) is arranged in sscending order snd suptracted
from the ssme digits arranged in descending order, 8 new
series of digits is formed and upon repeating the process
upen thas remaindey -- in eight or less iterstions the
remainder becomes the caonstant 6174, --Dne readily finds
that there is slsc & three digit constant, but I have yet
to discover one for five or more. Perhaps some member with
a fleir for number theory could preve no others exist?

See programs starting on the next page. Dan M. Fenstermacher (1438)
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