The Hazards of the Calendar.

In the last issue of BDD, Eran Raviv fetched our attention on the particular sequence of
the years 5775,5776,5778 and 5779 in which the first day of Pessah, i.e. Nissan 15 is a
Saturday. In other words the sequence of the years 5776, 5777,5779 and 5780 begin on
a Monday. We note also that the sequence of the years 5771, 5772,5774 and 5775,
which began on Thursday and the sequence of the years 5760, 5761, 5763 and 5764,
which began on a Saturday. We see that the reproduction of the weekday of the first day
of Rosh ha-Shannah four times in a series of five consecutive years is a rare
phenomenon but it is not exceptional. By using the method proposed by Eran Raviv it is
easy to calculate the probability of occurrence of these events in their different
manifestations.

A.

Rosh ha-Shannah on Thursday 4 times in five consecutive years.

We have represented the different possibilities of occurrence of this event on a
table (fig 1) of 61 lines that Eran Raviv amiably placed at our disposal. We read
on the first column of this table the different lines of the cycles and on the 6t
column the number of cycles, in the period of the Jewish calendar, of each line
concerned. It is easy to calculate that the number of cycles satisfying the
condition in the period of 36288 cycles of the period of the Jewish calendar is
16100 cycles. We have thus a probability of 0.44367 or 1 / 2.25. Thus, on
average, 1 cycle out of 2.25 cycle presents this phenomenon and the event occurs
on average all the 2.25 * 19 =42.82 years.

Rosh ha-Shannah on Monday 4 times in five consecutive years.

We have represented the different possibilities of occurrence of this event on fig
2. We calculate that the event occurs in 6888 cycles out of the 36288 cycles of the
period of the Jewish calendar. The probability of the eventis 0.1898 =1 / 5.27.
Thus, on average, 1 cycle out of 5.27 presents this property and the event occurs
on average once all the 100.10 years.

Rosh ha-Shannah on Saturday 4 times in five consecutive years.

We have represented the different possibilities of occurrence of this event on fig
3. We calculate that the event occurs in 6888 cycles out of the 36288 cycles of
the period of the Jewish calendar. The probability of the eventis 0.1898=1 /
5.27. Thus, on average, 1 cycle out of 5.27 presents this property and the event
occurs on average once all the 100.10 years.

Rosh ha-Shannah on the same day 4 times in five consecutive years.

The probability of this event is the sum of the different probabilities

0.44367 +0.1898 + 0.1898 = 0.8233 =1 / 1.2146. This event occurs once all the
1.2146 cycles or all the 23.08 years.

Rosh ha-Shannah on Thursday 6 times in 8 consecutive years.

We note on fig. 1 that this property is achieved during the cycles of the lines 36
and 41. During the whole period of the Jewish calendar, 9 cycles satisfy this
condition. The event occurs once in 76,608 years on average. It can be shown that
the first occurrence of this event will be after 1888 cycles = 35872 years, during
the 1889t cycle in the years 8,9, 11, 12, 14 and 15. This cycle corresponds to the
second molad of the line 36.

If we examine the period 1900 - 2100 we note the following particular sequences:
1912, 1913, 1915 and 1916: Rosh ha-Shannah was on Thursday.



1928, 1929, 1931 and 1932: Rosh ha-Shannah was on Saturday.
1999, 2000, 2002 and 2003: Rosh ha-Shannah was on Saturday.
2010, 2011, 2013 and 2014: Rosh ha-Shannah was on Thursday.
2015, 2016, 2018 and 2019: Rosh ha-Shannah will be on Monday.
2034, 2035, 2037 and 2038: Rosh ha-Shannah will be on Thursday.
2061, 2062, 2064 and 2065: Rosh ha-Shannah will be on Thursday.
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Figure 1: Rosh ha-Shannah begins on Thursday, four times in five consecutive years.
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Figure 2: Rosh ha-Shannah begins on Monday four times in five consecutive years.




"OPNMDL” M) * KT KD M7

"OXD N7 TN MY

o
I~

on|0l'[nyw| p7n| opma|nngan) 1 2 | 3] 4 5| 6| 7|89 ]|10|1]12) 13| 14| 15| 16| 17| 18 [ 19

14| 152| 15272 539 awr | ™0 | Twa| ana [Xwn| ™2 [nwa| anT | N [ AWAAUT] XNT [ A0a [ AWT| 2WTl ™ | NN | awT | XNn

w
)

w
~

16| 689| 17969 295| awT | ™0 | Twa| and [XwN| ™2 [nwa| anT | ™0 [AWANWT| XNT | 722 | NWT| AW ™0 [ N[ aWT | awn

w
©

18 0 19440 4] ama | ™0 | Twa | and [XWN| T2 [AWa]| aNT | TN [ AWARNWT| XNT | 702 | NWT| 2wTfl N [ NN aWT | awn

(]
©

18 23| 19463 535]ana | ™0 | Twa | nWA| XNT| ™2 [Awa anT | TN [ AWIANWT| XNT | 702 | NWT| AWTf ™0 [ N[ AWT | awn

@D
=]

20| 537| 22137 5/ana| ™0 | Twa|nwa| XNT| ™2 | Nwa| anT | Xwn| 703 fawT| NNT n& NWUT | AUTE DN | NN | AWT | aUn
20| 560/ 22160 833 ana | N [ rwa|nwa| XNT | ™2 |nwa] ant [Xwn| A0 [ AWT| awr | DN [Ana| awr | ™0 [ na| awT [ aun

1) 1| 0] 408| 26328| 1065|ana [xwn| ™2 |nwa| XnT | ™2 [nwa| ant |xwn| o2 [ nwr awr | 0 [anaf awr | o | ama| awr [awn
2| 1| 5[ 333 31653 540|ana|xwin| m™a [nwa| xnr| ma [nwafhwr| xnt| noa [nwr| awr B0 | ana| awr | on | nna| awr | awn
3| 1f 7| 870 34350 298| ama [xwn| ™2 [nwa| xnT| ™2 [nwaflnwr| XnT| noa [ nwr| awr fn [ana) awr [ o0 | Twa | ama [awn
4] 1| 9| 204 35844 S|nwa| XNT [ ™2 [Awa| NNT| ™2 [AWARNWT| XNT | 222 | nWT| 2wr BTN [ANa| awT | ™0 | Twa| ana [ awn
S| 1| 9 227| 35867 535|nwa| NnrT| ™2 [nwa| awr [KNn| o2 Jowri xarl ool awrl awr o0 | AN awr | DA | wa| ana [awn
6] 1] 11| 741| 38541| 2438|nwa| NNT| T2 [NWA[ AWT [XNN| N2 | NWT| AWT | TN |ANA[ AWT | TN [ANa| awWr | ™0 [ Twa | and | awn
7| 1| 22| 1051 50731 4] nwa| xnt | ™2 |nwa| awr [xnn| noa | nwr| awr | ™0 [nnaf awr | o0 [ twa| ana | 0| twa| am [awn
8| 1| 22| 1074 50754 299|nwa| xnt| ™2 [nwa| awr |xnn| o3 [nwr| awr | o0 [amaf awr [ 0 | twa|ana | o0 [ twa|nwa ant
9| 2| of 408 52248 535|nwa| awr |[xnn| noa | awr |xnn| noa [ nwr| awr | 0 [amaf awr [ 0 | twa)ama | on [ twa|nwa ant
10] 2| 2| 922 54922 539)nwa| awr|xnn| o3| awr |awn| ™0 [ anaf awr | n | ana) awr | ™n [ twaana | o0 [ twa|nwa| anr
11| 2| 5| 379| 57619 1899nwa| awr |XNn| N2 [ AWr |awn| TN [Ana| awr | ™0 |Ana) awr | ™0 [ Twa | and | kwn| ™2 [nwa| anr
12| 2| 14| 152 67112 5|nwa| awr [xnn| nda | awr [awn| ™0 [nnaf awr | ™0 [reafana | ™0 | twa| ama [xwn| ™2 |nwaf anr
13| 2| 14| 175 67135 298|nwa| awr |xnn| o2 [ awr |awn| 0 [ana| awr | 0 | twa)ana | ™0 [ rwa|nwa| KT | ™2 [nwa| anr
14| 2| 15| 589 68629 535| nda| awr |xnn| o2 | awr |awn| ™0 [anaf awr | n | twa)ana| ™0 [ rwa|nwa| kT | ™ [nwa| anr
15| 2| 18| 23| 71303] 540| noa | awr |awn| ™0 | ana [awn| ™0 [nnaf awr | on [rea)ana| ™0 | twa|nwa| kT | ™2 [nwaf ant
16| 2| 20| 560/ 74000 1065| Nda | awWr |awn| TN [aN2 [AWN| TN | AN AWT | ™0 [Twa | and | Xwn| ™3 |nwa| KNT| ™2 [awalant
17| 3 1| 485| 79325| 833| noa | awr [awn| m™n [ and|awn| TN [NNA| awr [ ™0 | Twa | and [XwN| ™2 [nwa| N1 | ™2 | nwafaur
18| 3| 5| 333| 83493 S| 22| awr|awn| ™0 [ aNd [awn| TN | Twa | AN | TN [Twa | AN [XWN| T3 |Nwa| KNT| T2 | nwalnwr]
19| 3| 5| 356/ 83516 4] noa | awr [awn| ™0 | anma [awn| ™0 | twa | ana | ™0 [rwa|nwa| kT | ™ [nwa| KnT| ™2 | awafawr
20| 3| 5| 379/ 83539/ 829) noa| awr|awn| ™0 [ana|awn| ™0 | Twa|ana | | twa|awa| KT | ™2 [nwa| 2wt [knn| noa fawr]
21| 3| 9| 204 87684 5| ™| anma [awn| ™0 | ana|awn| ™0 [rwafana | 0 [rwanwa| knr| 2 | awaf awr | Xnn| 12 P
22| 3| 9| 227/ 87707 535| mn|ana|awn| ™0 [nwa)ant| ™0 | twa|ana | oa | twa|awa| ’nt| ™2 |nwa| awr [knn| noa | nwr
23| 3| 11| 741 90381 1903| ™ |and|awn| ™0 [nwa| anT | ™0 | Twa| ana [Xwn| ™2 |Awa| KT ™2 [nwa| 2wt [Rnn| noa | nwr
24| 3| 20| 537 99897 5| ™| anma [awn| 0 |nwajant | ™0 [ rwa[nwa) XNt | ™2 [Awa| KnT| ™2 |nwaf awr | Xnn| aoa | ner
25| 3| 20| 560 99920 534| ™n |ana|awn| ™0 [nwa)anT | ™0 | Twa|nwa| XNT| ™2 |nwa| awT [Xnn| noa | awT [N noa | nwr
26| 3| 22| 1074| 102594 299| ™n | ana |awn| ™0 [nwa) anT | ™ | twa|nwa| XnT| ™2 |Awa| awT | Xnn| aoa | awr [awn| ™0 | ana
27| 4| 0| 408| 104088 535| N |nwa| ant | ™0 |nwafant | ™0 [ rwa|nwa| XNT | ™2 |nwaf awT [ XN Noa | awT |awn| ™0 | nna
28| 4| 2| 922| 106762 1903] N |nwa| ant | ™ |nwaf anT |Xwn| ™2 |nwa| XNT | ™2 |nwaf awT [ XN noa | awT |awn| ™0 |ana
29| 4| 11| 718) 116278 S| ™0 [nwaf anT | ™0 | Nwa | NWT| KNT| T2 [Awa| XNT| ™32 | NwWa| 2wt [XNN| N2 | awT | awn| 10 | NN,
30 4 11| 741| 116301 535] N [nwa) anT | ™0 [NwA [ NWT| XNT| T2 [Awa] 2wT [XNN| D22 [ awT [ RN 22 | awr [awn| ™0 [nna
31| 4| 14| 175[ 118975 833| ™ |nwa| anT | ™0 [nwa|nwr| XnT| ™2 [Awa awr | ’nn| o2 | awT [awn| ™| ana [awn| ™n | ana
32| 4| 18| 23| 123143| 1605| ™ |nwa| anT [xwn| N2 | nwr| XNt | ™2 [Awaf awr | ’nn| o3| awT [awn| ™| ana [awn| ™n | ana
33| 5| 1| 485| 131165 298| ™n |nwal ant |xwn| nda | nwr| xnr| ™2 [awa awr |xnn| o2 | awr [awn| ™0 | ana [awn| ™0 | tea
34| 5| 2| 899| 132659 5| on | nwalnOT] KT o3 [ AeT] AT 3 |nwa| awr | xna| noa | awr [awn| ma | ana [awn| on | rea
35/ 5| 2| 922| 132682 535| n |nwanwr| XnT [ N3 | nwT| awTIRNN| N3 [ AWT | XNN| 02 | T [awn| ™0 | ana [awn| ™0 | Tea
36| 5| 5| 356/ 135356 4] o0 [nwaflnwr| xnT | o2 [ nwr| awTxnn| noa | awr [awn| ™| ama [awn| ™0 | ana | awn| ™0 [ Twa
37| 5| 5| 379] 135379 829| mn |nwanwr| xnt [ nda | nwr| awrixnn| N2 [ awr | awn| ™0 [ ama [awn| ™0 |[awaf anr [ ™0 | tea
38| 5| 9| 204[ 139524 5|xwn| naafnwr| xnt a2l awrlawrfxnn| 3 | awr [awn| ™0 | ana [awn] 1A |awa| anr | ™0 | 1w
39| 5| 9| 227[ 139547 1899|xwn| nda[nwr| awr [ n [nnaawr [xnn| noa | awr |awn| ™0 [ ama [awn| 0 |awaf anr [ oA | Tea
40( 5| 18 o 149040] 53offRnTT mon [T 20T] on | nma| awr |xnn| o | 2wt | awn| on | ana |awn| on [awal ant | pa | rea
41| 5| 20| 537| 151737 SEXNT | "o | nwr| awr f ™0 [nna| awr [awn| ™0 | ama [awn| ™0 | ama [awn| ™0 [nwaf anr [ 0 [ Tea
42| 5| 20| 560| 151760 S34@NNT | N02 | NWT| AWT R TON [ANA| AWT |awn| ™0 | ana [awn| ™0 [nwa] anT | ™0 [Awa| anTt [ ™0 | Twa
43| 5| 22| 1074| 154434 299fxnt | nda | nwr| awr ™0 [nna awr |awn| ™0 [ ana [awn| ™0 [awaf anT | 10 | awaf ant [xun| ™2
44 6] 0| 408| 155928] 1605| 20T] Ton | AMa] 20T | ™ |Ana| 2wt |awn| mn | ana |awn| oa |awa| ant | on |awa| ant | xen| ma
45| 6| 7| 870| 163950 833]| awr | >N |nna| awr | ™0 [nna awr |awn| ™0 [ ama [awn| ™0 [awaf anT | 10 | awa|awt| ’nt| ™2
46| 6| 11| 718| 168118 5 awr | ™0 [anaf awr | ™0 [ twa| ama [awn| ™ | ana [awn | ™0 | awal ant | ™0 [nwa] nwr| kot | ™
47| 6| 11) 741| 168141 535| awr | 1N |NNa| awr | ™0 [Twa|ana |awn| ™0 [awa| anT | ™0 [awaf anT | 10 | awa|awt| XNt | ™2
48| 6 14| 175| 170815| 1903] awr | >0 |nna| awr | ™0 [Twaana |awn| ™0 [awa| anr | ™0 [awaf ant [Xwn] a3 [ awt| ’nT| ™2
49| 6| 22| 1051| 180331 4| 3wt [ n [ama| 2wt | mn | wa | ama [awn| oo [awa] ant | on e ROt RATT oo [ noT] KTl ™ |
50| 6| 22| 1074| 180354 829) awr | 0 |nna| awr | ™0 | twa| ana [awn| ™0 [nwa] anT | ™0 [nwafawr| XNt | o2 [ nwT | auTl XN
51| 0| 2| 899/ 3059 5| awr | mn [rwafana| ™0 | twa|ama [awn| 0 |awal ant | o0 [nwafnwr| kot | noa | nwr| awtf xnn
52| 0| 2| 922 3082 535|awr| mn|rwalana| ™0 |rtwa|nwalant| mn [nwa)ant | o0 [nwafawr| knT| o3 | nwr| autf xnn
53] 0| 5| 356| 5756 4fawr| o |Twalana | ™0 | Tealnwa] anT | A | awal ant [xwn| Mafawr] K0Tl lawrl awrl KND
54| 0| 5| 379 5779| 834 awr | mn [Twa|and| TN [ Twa[NwA| ANT [ TN |NWA| ANT | XUN| N2 [ NWT| aWT | ™0 | N2 | AWT [ XN
55( 0| 9| 227| 9947 1065| awr | mn |Twa|ana [Xwn| ™2 |nwalant | ™0 [nwa) ant | kwn| noa | nwr| awr | o0 [anaf awr | xnn

0

0

0

0

0

0

@
-

Figure 3: Rosh ha-Shannah begins on Saturday four times in five consecutive years.



