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INTRODUCTION

The word "calendar” refers to tabular presentations inwhich days,
weeks, months and year are measured on the basis of the movements
of the earth around the sun and the moon around the earth.

The word "calendar” is derived from "calandrium" or "calandae” in
Latin. Time has been measured on the basis of the revolution of the
earth around the sun and the revolution of the moon around the
earth, as well as the recurrence of the earth’s days and nights.

As we all know, every different religion and nation have calendars
to suit their own use. Each kind of calendar has two basic
characteristics: the first relates to its original date and the second
concerns the principles on the basis of which its months are fixed.
The foundations of calendar-making lie in astronomy, religion,
national or racial back-ground history, as well as the motions of the
earth and the moon.

The most important foundation of chronology is religion. In the
case of the Christian Calendar it is the birth of Jesus Christ that
forms its basis. In the Persian language it is called "Taqveeme
Miladi". ,

The Islamic Calendar, too, is religion-oriented, based as it is on the
date of migration of the Holy Prophet from Makkah to Madina. Both
the AH (Solar) and the A.H. (Lunar) Calendars begin from the
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same date. From what is mentioned above we can identify three
major types of calendars: (1) A.H. (Solar), (2) A.H. (Lunar) and (3)

A.D. (Christian) Calendars, as discussed below:

(1) The Anne Hijri (Solar) Calendar :

The A.H. (Solar) Calendar is calculated on the basis of the
revolution of the planet earth around the sun. The revolution is
estimated to take 365.2422 days or 365 days, 5 hours, 48 minutes and
46 seconds. The relevant chronology begins on Nowroz, which marks
the apparent turn of the year from the time of Spring Equinox (in the
northern hemisphere) according to the Jalali Calendar. It represents
the natural beginning of the solar year.(Bitashk, A., 1367)

The A.H. (Solar) Calendar’s earlier deficiencies were removed in
the year 454 AH. (Solar) / 1075 A.D. during the time of
Jalal-al-Deen Malekshah, the Seljuq king and his wise prime minister,
Nizam-ul-Mulk. An eight-member research council’s work resulted in
the formulation of the Jalali Calendar, which has a margin of error of
one day only in 141,000 years, as compared to the astronomical
passage of time.(Birashk, A., 1367)

The Jalali Calendar’s leap-year calculations show all the more

exactness and divisibility by four and five years.
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(2) A.H. (Lunar) Calendar:

This is based on the revolution of the moon around the earth. The
lunar year consists of twelve lunar months of 29 days, 12 hours and 44
minutes, or 29.531 days (on the average). The A.H. (Lunar) year has
354 days, 18 hours and 48 minutes, whici\ shows a difference from the
solar year of eleven days.

(3) A.D. (Christian) Calendar:

Europeans and Christians in the past followed the Julian
Calendar, which was derived from the traditional Roman Calendar.

The Christian Calendar has 365.25 days in a year, which is 0.0078
day longer than the actual solar year. This amounts to a difference of
one day in 128 years. In view of the possibility that there could be
gradual variance from the actual seasons, reformation of this
calendar was considered necessary.(Abdollahy, R. 1375)

Detailed investigations towards reformation of the Julian Calendar
resulted ultimately in identification of a difference of eleven days
from the astronomical calendar in February, 1582 (A.D.). The Pope
of the time issued an edict by which 4 October, 1582 was treated as
15 October, 1582; Thus covering the aforesaid difference of eleven-
days between the Julian and the astronomical calendars. This reform
is known in history as Gregorian Reform.(Achelis, E., 1943)

The Gregorian Calendar continues to be used in the Christian

world. Its year has 365.2425 days, a difference of 0.0003 day, despite
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which it has come to be accepted for use throughout the Christian

world.(Naba i, A. 1366)

DERIVATIONS FROM A.H. (SOLAR) AND A.D. CALENDARS

For specifying the occurrence in time of a historical event it is
necessary to determine the day of the week, the date of the month,
the month and the year according to the given calendar.

At present we have small calendars, pocket calendars, desk-top
ones and also diaries for all the three major types of calendars, viz:
Iranian, Islamic and the Christian ones. By referring to these we can
pinpoint the date, the day, the month and the year.

Astronomers and mathematicians after many years of studies and
research have established formulae and regulations governing the
relationships of the day of the week and months of the year. As a
result, these formulae and rules have come to be available for our
use.

As we all know, week-days are repeated in every following week.
For example, if the first day of a month falls on an Sunday, the
eighth, the fifteenth, the twenty-second and the twenty-ninth day of
the month, too, will be a Sunday, which repeats itself every seventh
day.

Total number of days in the months of a A.H. (Solar) year varies

as follows:
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From the month of Farvardin up until Shahrivar the monthly total
is 31 days. Every one of these first six months of A.H. (Solar) year has
3 more days than the 28 days of 4 weeks. Thus, the 15th of Farvardin,
1379 being Monday, the 15th day of the following month
(Ordibehesht) fell on a Thursday, or the third day after Monday.

The subsequent five months of the A.H. (Solar) year, from Mehr
to Bahman, have each a total of 30 days, which is two days more than
4 weeks or 28 days. Thus, 15th of Aban, 1379 being a Sunday, the
15th of Azar, 1379 will be a Tuesday, or the second day after Sunday.

On the other hand, the dates pertaining to the week-days of the
A.H. (Solar) year’s months from Farvardin to Esfand remain the
same from year to year. This is because the difference in the monthly

days total 28 days which is divisible by 7, as follows:

(6 x 3) o+ (5 x 2) = 28
MONTHS DIFFERENCE MONTHS DIFFERENCE DAYS
(FARVARDIN TO DAYS (MEHR TO BAHMAN) DAYS (DIVISIBLE BY 7)
SHAHRIVAR)

Accordingly, the 20th of Farvardin, 1379 and the 20th of Esfand,
1379 are Saturdays both. These are paired months, as commonly
known. The other paired months are: Ordibehesht + Day, Khordad
+ Aban, Mordad + Bahman, and Shahrivar + Azar. Their respective

first days and week-days are the same, a characteristic exemplified
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above in the case of Farvardin and Esfand. This feature is not shared
by the months of Tir and Mehr, which are called singular or
exceptional months.

From the foregoing, it can also be inferred that the day-totals of all
the months, except Esfand, do not change. In a leap-year, Esfand has
a total of 30 days. In non-leap years, it has 29 days only. As compared
to the four-week total of 28 days, the difference in the case of Esfand
in a leap-year is 2, and in ordinary years 1 only. Thus, to illustrate this
point, the 1st of Farvardin, 1378 (a non-leap year) was a Sunday, and
the corresponding day of 1379 (a leap-year) was a Monday. The
impact of 1379 being a leap-year will be evident from the fact that
the 1st day of Farvardin, 1380 will be a Wednesday, i-e. the second

day after Monday.

METHOD OF COMPUTAIION OF LEAP-YEAR(A.H.-SOLAR)
For determining occurrence of leap-years in S-year and 4-year
periods the famous Khayyam Table (reproduced below) will be

helful.
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TABLE-I: KHAYYAM TABLE

5- YEARLY 4- YEARLY LEAP-YEAR
LEAP-YEAR
1 2 3 4 S 6 7
5 9 |13 |17 |2 |25 |29
8 9 10 11 12 13 14 15
34 3 |42 |4 [50 |54 |ss |e2
16 17 18 19 20 21 22 23
67 71 75 79 83 87 91 95
24 25 26 27 28 29 30
0
100 104 (108 |112 |16 | 120 | 124

SOURCE: Naba’i, A."Taghveem wa Thaghveem Negari dar Tarikh", Astan Quds
Razavi, Mashbad, Iran, 1366 (1987), P. 170.

The above Table can be used in the following manner:

- First we add 2346 to the given year,
- Then we divide the total by 2820, and
- We further divide the balance by 128.

The balance figure resulting from the second division mentioned
above if found in the Khayyam Table, too, that will represent a
leap-year. If it is not found in the Khayyam Table, the given year will
then be treated as a non-leap vear. If what is found in the Khayyam
Table happens to be in its 4-yearly columns, then the given year will
refer to a four-year periodicity of a leap-year. This means that the
first three years of the four-year-period have had 365 days each and
the fourth year would have 366 days.

Every 33 years, there would have been seven 4-yearly leap-years
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and one five-yearly leap-year.

In the abovementioned computations preliminary information
about the first day of a month will be helpful. Of course, when a given
year ends in 365 days, the first day of the following year will be a
Saturday, which should repeat itself once in every seven years. But,
then, the actual A.H. (Solar) year has a total of nearly 365.25 days.
Therefore, the first day of the year can be expected to repeat itself in

28 years and not 7 years.(Naba“i, A. 1366)

PROCEDURE FOR ASCERTAINING WEEK-DAY OF FIRST
FARVARDIN OR "NOWROZ" OF A HIJAR (SOLAR) YEAR

To ascertain week-day of first Farvardin (the first month) of a
Hijri (Solar) new year, known as "Nowroz", the adoptable procedure
is as follows:

(1) Add 2346 to the figure of the A.H. (Solar) year the week-day
of "Nowroz" of which is to be ascertained.

(2) Divide the sum from (1) above by 2820, which may leave a
residual fraction.

(3) Add 1 to the non-fractional result of (2) above and multiply the
sum by 3. The result will be the first figure to be used in the final
calculation (represented by the symbol "A").(Naba“i,A. 1366)

(4) Divide by 128 the fractional balance from the division as per(2)

above and muitiply the non-fractional result by 5 (for using the
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outcome in the final calculation, represented by "B"). Residual
balance, too, is useable in the final calculation, represented by "C", as
necessary.

(5) Ascertain the number of leap-vears preceding the number
represented by "C" above from the Khayyam Table, which number
will be used in the final calculation (represented by "D").

(6) Add up the figures represented by "A + B + C + D" and
divide the sum by 7 to give or obtain a balance figure that will
indicate or identify the week-day of the first day of the year under
consideration.

If the aforementioned balance figure is zero, Nowroz will be on a
Saturday; if it is one, that will be a Sunday, and so on as indicated
earlier.(Naba i,A. 1366)

The application of the procedure can be exemplified as under for,
say, Nowroz of 1380 A.H. (Solar):

(1) 1380 + 2346 = 3726

(2) 3726: 2820 = 1 (leaving a fractional balance of 906)

B3)1+1=22x%x3=6, A=6
(4) 906 : 128 = 7 (leaving 10 as the fractional balance, and thenon-fractional 7 is
multiplied by 5)
Tx5=35 , |B=35 , C=10

(5) The number of leap-years preceding 10(C) in the Khayyam
Table is 2 D=2
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6)A+B+C+D=6+35+10+2=53/SUM = 53|

and divide the sum by 7 to obtain the week-day number, which in

this case is 4, representing a wednesday. Thus, the first day or

Nowroz of 1380 A.H. (Solar) will be a wednesday.

THE METHOD OF A CHRISTIAN LEAP-YEAR COMPUTATION

In the case of the Gregorian Calendar, every four years the annual
total of days increases to 366 days from 365 days. This is due to the
occurrence of leap-year which affects the month of February.
February of a leap-year has 29 days instead of the normal 28 days.

The Gregorian Calendar’s twelve months, from January to
December, has day-totals adjusted and formalised as follows:
January:

31 days, February = 28 (29 in leap-years), March = 31, April= 30,

May = 31, June = 30, July = 31, August = 31, September = 30,

October = 31, November = 30, and December = 31 days.

The method of a Christian leap-year computation is given below:
If a given vear is divisible by 4, it will be a leap-year; if not, it will be
an ordinary or a non-leap year. If the figure of a.given vear ends in
two zeros (as in the case of a century), it is to be divided by 400.
Exceptions in this regard are 1900, 1800 and 1700, since, despite their
divisibility by 4, they are not leap - years. On the other hand, the year

2000 is a leap-year.(Bitashk, A. 1367)
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With due attention to the foregoing information and the relevant
rules governing reccurrence of months of an year, beginning of an
year, etc., this compiler has prepared conversion tables for A.H.
(Solar) and A.D. Calendars, which are presented in this article. The
tables will be particularly helpful in computing a date or a week-day

of occurrence of a significant event in the past.
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THE 338-YEAR A.H.(SOLAR) CALENDAR

TABLE - 1l

(1073-1410 AH.)

1- The years
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This calendar has three Tables: (1) years, (2) months, and (3) days, rcspeéllvely. It covers the period from 1073 10 1410

A.D., consisting of Ordinary and the Leap years.
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HOW TO USE:

This calendar makes it possible to ascertain the day of the week
for a given year, month and date, as follows:

First find the year in the table (t.1). Then follow it downward in
the same column towards the intersection with the table of the
months (t.2). At this point of intersection a letter appears. At the end
of the column there will be another intersection with the table of the
days (t.3) where the presence of.the same letter shows the
corresponding day of the week.

NOTE: A leap year has 366 day in the A.H. (Solar) calendar, and in

the relevant table it is shown by an asterisk.

Prepared by Hussein Mehrjerdi
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TABLE - 111 : THE 169-YEAR A.D. CALENDAR
(1843-2011 A.D.)

1- The years
0. L.*%o. {L. jo. L. |O. jL. |O. 0. |L. |o. [L. Jo. {L. Jo. |L. }O. L. {o. |L, {o. |L. |o. JL. |O. fL.
L] 1 18 1346 1M ] 1 158 [t (L) 1553
1354 158 15 157 LU 119 184 (L iLH 1963 1
158 1066 1867 1568 1 jth] m m m im s ]
1n mn [t 10 L] L] LY 1w [t 185 1
L] [t ] 1% s 19 1P it " 1% m (L]
1 1900 1904 101 1903 194 1%5 %6 1907 1%08 1% 1
81 1912 193 (L] 1315 ¢ n? L.t (L4 [t ] "
m o 19U 1925 192§ $22] 151 19 1% (L] 1
193 L) 19% 19% 1937 193 L] RE . 14 1N 0 1544
1945 1946 1547 (i) 1] 1% 1981 1%2 1983 954 195§
19% 1951 1958 199 19¢0 196t 1962 1%} 1% 1% 1966
%7 198 1963 19 w1 m 1] i) 1978 1% uwn
m kg 1% 15 9 1% 154 198 1956 197 "
199 19%0 1% 192 1993 14 1998 19% " 19 (L]
L0 002 003 004 2008 2006 00! 2008 s me i
2-The months
Juwy | W | H]|C|U]S|S]ETE}L T I s (s (s m [ w|ulctivl{s]|8]|EE (Y[ KNjN|IMIN
fbmy |[E|E| 1|1 |N|N[(M[M nminju|u|S|SIE[E[1T]1[NN M|{M|H|H|U|U|S|S
o |EJTI|I|N|[N[M|M|B|N|U UlsIsIEJE] T [T[N{NIM[M|HJH UjU|S|S|E
i (M|H|[HM|U|UIS|S EIE|I|I|N|{N{M[M|II|H|U|U|S SIE[EJI|I|N|N|M
My |U|S|S|E|E}I I ININIM{M|{II[HH|UJU[H]|S E|IE|1|I |NIN[M|M[H|H|U
Jme T I NINiMM[un|u|[u|u|[s|S[EJE]|I TN MiMu|[H|u|UlS|[S|E|E I
ey MiH|IM|U|[U|S|S|E|E T|1|N|[NIMIM]uH|HUJU|S SIE|IE[1I]I]N|NIM
et |[SIEJE{T|T|N|N MiMmnjunlulu|s[sfE|E]I IIN|[NI[M|M|H[HIU|U|S
Squmber [N [M|[M|H|11|U[U S|ISIE|E[T|T{N|N|M{M|H[H|U U[SIS|EJE|T]|IT]N
o |[HJUJU|S|S|E[E]T}1|NIN MiM(i|n|u|ulsS|[S|E[E|T[I|N N{M{M{H
b IE|I|T|N|N|M{M|It[IIjU]U S|S E|E|I{1|[N|[NIM|{M|H|H|U U(S|S|E
bt [N [ M|M[U]uU]{UjU}S{S|E EITIIIN|[N[M[M[IH|H|U|U|S|S|E EjI}{1]|N
0. = Ordlaary years “L=h|”nn
3- The days of the week
n u S E I N M
SUN, |0 {8 [is|22]| 29 |SLN ERITIR R RRINY 6 (13| 0] 27 fSUN 5 |13 |19 2] SN TR L R A I F1RR LR
MON.{2 [9 [t i{miMON |1 |8 [1s|R2}D MON. T |14] 0|28 MON. ¢ |13} 02| MoK § [12]19] 2| MOX. 6 Jofes] s mon | uis Jl0|17ju
e |3 [iofaryaufree {2 [s [1e[n}0[TE ]I 3 |IS|n{y(TE T j|uis|nE ¢ 1323 TE s [12{19] 2| TE TR
WED. |4 (0 fIa|2s wED. {3 Trolir|u| M wED |2 |9 |16| B} D WED |1 §8 |1s{n| B[ wED T {M| U] WED 6 18] 0] WED. S [12|is
THU |S [12]|19( % THU |4 0 [fs e, |3 jlofir s |ae t | jis nlo| e [ {8 [1s]n]s]|m 1 diu 8] TH ¢ (0|0
L [6 {3f0}0 FRL | S {12]19]28 FRL |4 [HL]18] 25 FRL [ o7y airmL {2 (9 (L6 olpL |1 |8 |15 B|BIRL T u
SAT |7 [ |n | SAY. |6 ji¥i|Y SAL S {12 SAT. |4 |it]18]25 saT, |y Liofar s ajsav |2 {1l SAT. |1 |8 st | D

This calendar has three Tables: (1) years, (2) months, and (3) days,
A.D,, consisting of Ordinary and the Leap years.

respectively. It covers the period from 1843 to 2011
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HOW TO USE:

This calendar makes it possible to ascertain the day of the week
for a given year, month and date, as follows:

First find the year in the table (t.f). Then follow it downward in
the same column towards the intersection with the table of the
months (t.2). At this point of intersection a letter appears. At the end
of the column there will be another intersection with the table of the
days (t.3) where the presence of the same letter shows the
corresponding day of the week.

NOTE: A leap year is 366 days long and occurs every four years in

A.D. Calendar.
Prepared by Hussein Mehrjerdi
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Example (1): What day of the week is 20 Azar 1379 A.H. (Solar) ?

From the 333-year A.H. (Solar) Table’s vertical columns the year
1379 A.H. (Solar) can be pinpointed. Proceeding downwards of this
column, we find it intersecting the relevant month in the next section
of this Table. There we will find the month of Azar, 1379 on the
horizontal line, which also shows the letter "E".

Then we come to the last Table (t.3), showing the letters and the
numbers for days in its vertical columns. It is notable that the year
1379 is a leap-year distinguished by an asterisk. Thus, we find that 20
Azar 1379 A.H. (Solar) is a Sunday.

Example (2): What day of the week is 14 April 20017

We can trace from the 169-year A.D. Calendar Table’s vertical
columns the year 2001 (A.D.). Going down the column we come
across the horizontal line of the next section where the month of
April appears and where the relevant letter "H", too, appears. This
letter can be found in the third section of this Table, where the
fourteenth April (14) indicates a Saturday. We also note from the
position of the year in the vertical column of the first section that it is
an ordinary year, and not a leap-year.

ANOTHER METHOD OF TRACING THE DAY OF THE WEEK

In the Table-IV months of the A.H. (Solar) and A.D. Calendar
years are given in the upper portion. Every month of each year has
been given a specific number, which changes from year to vear. The
fixed numbers are related to the first day of the year in the respective
calendars shown separately in the Table mentioned above.

Once the first day of the year is known it will be possible to
ascertain the fixed number of each month of the year from the Table.
The fixed numbers of the months of the A.H. (Solar) and A.D.
Calendar years, if added to the given number of the relevant day of
the week and then the resultant sum is
divided by seven, the balance or residual figure will correspond to the
actual day of the week. It is notable that astronomers have given the
following numbers to the days of the week:
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Saturday (0), Sunday (1), Monday (2), Tuesday (3), Wednesday
(4), Thursday (5), and Friday (6).

Thus, if the above-mentioned residual number is zero, the relevant
day will be a Saturday, and so on. Furthermore, for using the
Christian Calendar Table it is necessary to specify as to whether or
not it is a leap-year. If it is a leap-year the months marked "*" should

be used.

TABLE - IV

SHOWING MONTHS OF A.H. (SOLAR) AND A.D. CALENDARS
AND FIGURES FOR IDENTIFYING WEEK-DAYS OF ALL YEARS

o January May August | February June | September; April
a
g . October | October’ | May* March | March® | December|  July
=]
d "l A 4 L] -
1 April - - November | November'|  June september
g
& July® - - August* - - December|
2 Farvardin | Shabrivar Tir  |Ordibeheshf Mehr Mordad | Khordad
£ | =
= <
Esfand Azar - Day - Bahman Aban
FIRST DAY
OF THE YEAR
SUNDAY(1) 0 1 2 3 4 5 6
MONDAY(2) 1 2 3 4 5 6 0
TUESDAY(3) 2 3 4 5 6 0 1
WEDNESDAY(4) 3 4 [ 6 0 1 2
TIHHURSDAY(5) 4 5 6 0 1 2 3
FRIDAY(6) 5 | 6 0 1 2 3 4
SATURDAY(0) 6 0 1 2 3 4 5

Based on Table-IX, I. 259, "Taghveem wa Taghvemm Negari dar Tarikh" (Nabw’i, A., 1366)
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HOW TO USE THE TABLES?

Here are a few more examples:

Example (1): What day of the week is 12 September, 2000 A.D?

First January, 2000 A.D., the first day of the year, fell on a
Saturday with its fixed number "O", which leads further to the fixed
numbers of the months of that year, as well. Since 2000 A.D. is a
leap-year, it is traceable in the column of the Table meant for
leap-years in which the Christian months are also shown. From the
column pertaining to.the month of September with an asterisk (for
leap-year) if we proceed downwards to the intersection of the vertical
line with the horizontal line at "O"(zerc), we will find the number 5,
The number 5 represents the fixed number for September, 2000
(A.D.). Now, if we add this 5 to 12 (i.e. the twelfth of September) we
get: 5 + 12 = 17, which contains the equivalent of two weeks (14
days), leaving the balance of 3 days. The number 3 is indicated for
Tueseday. Thus, we find that 12 September, 2000 was a Tueseday.

Example (2): What day of the week is 17 Esfand 1379?

First day of 1379 AH. (Solar) was a Monday; with the fixed
number 2 which leads further to the fixed numbers for the months of
the year in the Table. .

The column for the month of Esfand is a vertical one, downwards
of which we come to the horizontal line of the year 1379. At this
point of intersection a number appears which represents that for the
month of Esfand, 1379. Now the number one is added to 17 to give
the sum of 18, which contains the equivalent of two weeks (14 days)
leaving a balance of 4 days. This number 4 indicates a Wednesday.
So, 17 Esfand, 1379 A.H. (Solar) will be a Wednesday.
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