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» Avoid 2 consecutive days
without cooking

» Avoid 2 consecutive days
without burial (nnn TI2))

> Never cancel the mitzvah of
Hakafot with the Aravah.
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Length of Hebrew Year

How many days

Year Type Year Year does Rosh
wn | 170 Length Length Hashanah move?
Y ,o,Nn - i
L Regular Gravid Regular | Gravid
noin
353d 383d
haseirah
Chaseira 29 29 =50w 3d | =54w 5&d 3 5
Incomplete
n1T0D
354d 384d
Kesidrah
eglvra 29 30 =50w 4d =54w 6d 4 6
Regular
nn7Y)
355d 385d
Shleimah
LU 30 30 =50w 5d =55w 0d 5 O

Complete




Year Type Possiblilities

Rosh Hashanah

Rosh Hashanah NEXT Year

THIS year 1" chaseirah 353 | Kesidrah 354 | Shleimah 355
) (+4) )
Mon 1. Thursday Eriday 2. Shabbat
Tues Eriday 3. Shabbat Sunday
Thurs Sunday 4. Monday 5. Tuesday
Shabbat 6. Tuesday Wednesday 7. Thursday
Rosh Hashanah Rosh Hashanah NEXT Year
THIS Chaseirah 383 | Kesidrah 384 Shleimah 385
Leap Year (+5) (+6) (+0)
Mon 8. Shabbat Sunday 9. Monday
Tues Sunday 10. Monday Tuesday™™
Thurs 11. Tuesday Wednesday 12. Thursday
Shabbat 13. Thursday Eriday 14. Shabbat

** This never occurs. If RH of a leap year is Tuesday, the year is always kesidrah. because the molad of the year following is
Sunday or before noon on Monday, so there is never a reason to push RH off to Tuesday.
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MOLAD T1"1h0a Simple Year

Tuesday 3d 9h 204p RH Tuesday
+ Tekufah Shift 4d 8h 876p
Next Molad 7d 18h Op Zaken &AD’U
RH should be Monday
Rosh Hashanah Rosh Hashanah NEXT Year
THIS year Chaseirah 353 | Kesidrah 354 | Shleimah 355
(+3) (+4) )
Mon 1. Thursday Eriday 2. Shabbat
& Tues Friday 3. Shabbat Sunday
Thurs Sunday 4. Monday 5. Tuesday
Shabbat 6. Tuesday Wednesday 7. Thursday




YNYMAIIpy Y'vn INXR v'opn 1"va 4

+ Gravid Tekufah Shift 5d

MOLAD v"9yn 1"va AFTER a Leap Year
Tuesday noon+ 3d 18h

Op Zaken & Ad’u (RH Thursday)

21h  589p

Next Molad 2d

15h 589p RH should be Monday

Rosh Hashanah

Rosh Hashanah NEXT Year

THIS Chaseirah 383 Kesidrah 384 Shleimah 385
Leap Year (+5) (+6) (+0)
Mon 8. Shabbat Sunday 9. Monday
Tues Sunday 10. Mon Tuesday™*
& Thurs 11. Tuesday Wednesday 12. Thursday
Shabbat 13. Thursday Eriday 14. Shabbat




Summary: 4 Dechiyot

RH can never fall on Sunday,
Wednesday or Friday

When Molad Tishrei falls
p 18h+ (noon), RH is postponed
to the next available day

When Molad Tishrei introducing a
P simple year falls 3d 9h 204p or later,
" RH is postponed from Tues to Thurs

When Molad Tishrei following a
P gravid year falls 2d 15h 589p, RH is
| postponed from Mon to Tues




VI. The yrap (K’vi‘a)
14 Year Types



Year Type Possiblilities

Rosh Hashanah
THIS year

Rosh Hashanah NEXT Year

Chaseirah 353 Kesidrah 354 Shleimah 355
(+3) (+4) (+5)
Mon 1. Thursday Eriday 2. Shabbat
Tues Eriday 3. Shabbat Sunday
Thurs Sunday 4. Monday 5. Tuesday
Shabbat 6. Tuesday Wednesday 7. Thursday
Rosh Hashanah Rosh Hashanah NEXT Year
THIS Chaseirah 383 Kesidrah 384 Shleimah 385
Leap Year (+5) (+6) (+0)
Mon 8. Shabbat Sunday 9. Monday
Tues Sunday 10. Monday Tuesday™™
Thurs 11. Tuesday Wednesday 12. Thursday
Shabbat 13. Thursday Eriday 14. Shabbat

** This never occurs. If RH of a leap year is Tuesday, the year is always kesidrah. because the molad of the year following is
Sunday or before noon on Monday, so there is never a reason to push RH off to Tuesday.




14 Year Types

RH Rosh Hashanah NEXT Year
THIS year Chaseirah Kesidrah Shleimah
Simple Gravid Simple Gravid Simple Gravid
Mon 1. Thursday 2. Shabbat 3. Shabbat | 4. Monday
Tues 5. Shabbat | 6. Monday
Thurs 7. Tuesday 8. Monday Wed 9. Tuesday | 10. Thurs.
Shabbat 11. Tuesday 12. Thursday 13. Thurs. | 14. Shabbat




Holiday Dates

Relationship between

Relationship between Holidays & Pesach

Pesach & RH
Fixed DENL
Months Remaining
Nisan 15
lyar AY)
Sivan 30
Tamuz 29
Av 30
Ellul 29
Tishrei (RH) 1
Pesach Il = | 163 days =

RH | 23w 2d

Day of Letter 1st day of ...
Pesach
N axa nvw
al v niyia¥J
A 0 nwn wx
T 7 NNIN NNNY
(nxy?)
N X q190 oiX ot
| 9 09
T y nixnx¥Vn or
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RH Rosh Hashanah NEXT Year
THIS year Chaseirah Kesidrah Shleimah
Simple Gravid Simple [€]¢=\Vile| Simple Gravid
Mon 1. Thursday 2. Shabbat 3. Shabbat | 4. Monday
Tues 5. Shabbat | 6. Monday
Thurs 7. Tuesday 8. Monday Wed 9. Tuesday | 10. Thurs.
Shabbat 11. Tuesday 12. Thursday 13. Thurs. | 14. Shabbat
1st Day of Pesach THIS Year
Tlel_)I/ear Chaseirah Kesidrah Shleimah
Simple Gravid Simple Gravid Simple Gravid
Mon 1. Tuesday 2. Thursday 3. Thursday | 4. Shabbat
Tues 5. Thursday | 6. Shabbat
Thurs 7. Sunday 8. Shabbat Menday 9. Sunday 10. Tues.
Shabbat 11. Sunday 12. Tuesday 13. Tues. 14. Thurs.




RH

1st Day of Pesach THIS Year

Chaseirah Kesidrah Shleimah
THIS year
Simple Gravid Simple Gravid Simple Gravid
Mon 1. Tuesday 2. Thursday 3. Thursday | 4. Shabbat
Tues 5. Thursday | 6. Shabbat
Thurs 7. Sunday 8. Shabbat Menday 9. Sunday 10. Tues.
Shabbat 11. Sunday 12. Tuesday 13. Tues. 14. Thurs.

e 4 Variables with 14 possi
configurations

e Only 3 variables needed t

determine year configuration

LEAP YEAR




The K'vi‘ah (nyap)

The following three variables define a
K'vi‘ah. They also tell us if the year is a
Simple or Gravid year.

(REVEVA T-N 0-6 (0=Shabbat)
0 = Chaseirah
Year Type v ,),Nn 1 = Kesidrah
2 = Shleimah
1st Day Pesach T-N 0-6 (0=Shabbat)




14 K’via Types

RH 1ST DAY OF PESACH THIS YEAR
THIS Chaseirah Kesidrah Shleimah
year Simple Gravid Simple Gravid Simple Gravid

1. Tuesday | 2. Thursday 3. Thurs. | 4. Shab.
\Y[o]g

5. Thurs. 6. Shabb.
Tues
7. Sunday | 8. Shabb. 9. Sunday | 10. Tues.

Thurs

11. Sunday | 12. Tuesday 13. Tues. | 14. Thurs.

Shabbat




14 K’via Types — Hebrew

RH 1ST DAY OF PESACH THIS YEAR
THIS Chaseirah Kesidrah Shleimah
year Simple Gravid Simple Gravid Simple Gravid
M 1. Tuesday | 2. Thursday 3. Thurs. 4. Shab.
on
a"na NN n"w2a ™"wa
5. Thurs. 6. Shabb.
Tues | |
N2 7'o2
7.Sunday | 8. Shabb. 9. Sunday | 10. Tues.
ThurS [1] [1] M-e.n-d-a-y 1] [1]
X'nn ""on X"wn 2"wn
11. Sunday | 12. Tuesday 13. Tues. | 14. Thurs.
Shabbat [1] [1] 1] [1]
N'nt a"nt A"wt n"wT




Frequency of 14 K'vi‘'ah Types

K'vi'ah RH Year Type Pesach Frequency
001 —N"nt Shabbat Chaseirah Sunday 4.0%
023 —a"wr Shabbat Shleimah Tuesday 13.8%
203 —2"m Monday Chaseirah Tuesday 6.1%
225 —n"va Monday Shleimah Thursday 11.3%
315 —n"n Tuesday Kesidrah Thursday 6.1%
510 —1™n Thursday Kesidrah Shabbat 18.2%
521 — X"wn Thursday Shleimah Sunday 3.6%




The "Rare” Year: Pesach on Sunday

«Sunday < Tuesday Tuesday, before 9h 204p
Tuesday Thursday = Wednesday OR Thursday
Thursday Shabbat Friday OR Shabbat
Shabbat Monday Sunday OR Monday

Simple Year y'a7

001 —X"nt 4.0% 003 —2a"nt 5.7%
023 —2"wt 13.8% 025 — n"wur 4.5%
203 —2"m 6.1% 205 -n"nm 6.1%
225 —n"wa 11.3% 220 — t"vA 4.9%
& 315-n"oa 6.1% & 310 — 12 5.3%

510 — ™dn 18.2% 501 — X"nn 3.6%
521 — X"wn 3.6% 523 —2a"wn 6.9%

Simple Years 63.1% Leap Years 7/19




Building a K'vi‘ah

#in leap Molad
year cycle Tishrei
Molad
Tishrei
next year




Arbaah Shaarim — The Four Gates*

RH: Monday - 2/a Tues. - 3/a Thursday - 5/a Shabbat - 0/r
Length: 0/n 2y 1 (0/n) 1 2y 0/n 2y
Pesach | (5/a) 3/a (0/7) 5/n | (0/7) 5/n (1/x) 0/t | (3/a) 1/x | (3/3) 1/x | (5/0) 3a
LEAP YR Shabbat Sunday Monday Tuesday Wednesday | Thursday Friday
36.8 0d 18h Op 1d 20h 491p | 2d 18h Op 3d 18h Op 4d 11h 695p | 5d 18h Op 6d 20h 491p
3 3 n“l l.r N"xn l3 lN n“l ) n“l lJ n"Xj]’] N"I I_I. n"I ln N"Xn l3 II
11,14,17,19 1.2. 5. 1. 1. 2. 6. 1.2. 5.
Regular Yr Sunday Tuesday Thursday Friday
Before Leap 1d 9h 240p 3d 9h 204p 5d 9h 204p 6d 9h 204p
Yr T '0 'R T '0"a T 'o'n T 0N
2,5,10,13,16 5. 3. 5. 5.
Regular Yr Monday
between 2 2d 15h 589p
Leap Yrs. 0"opn 1"0 "2
7,18 4.
Regular Yr Friday
after Leap 6d 0h 408p
Yr n"n'i
1,4,9,12,15 6.
() = Leap Year column
Molad Zaken
Lo AD”U Rosh

SERCIE S RCORN —

* Bushwick, p. 96

T" 01 — RH postponed from Tues to Thurs so that next RH can be Monday
0"9pn 1"va — RH is postponed from Mon to Tues because the previous year must have 383 days minimum
Next year’s Molad will be Zaken & ADU — so we have to make the year 2 days longer (nn*7v)
Next year’s Molad will be 7"0a so the year must be 2 days longer to push next RH from Tues. to Thurs.




Building the K'vi'ah of the 305th cycle

Machzor | Year | Molad Tishrei | K'vi’ah Machzor | Year | Molad Tishrei | K'vi’ah
Katan Katan

1 5777 020724 11 5787 021063
2 5778 55520 12 5788 60572
3 5779 214 316 13 5789 39368
4 5780 111 905 14 5790 018 164
5 5781 520 701 15 5791 6 15753
6 5782 35497 16 5792 4 0549
7 5783 236 17 5793 19 345
8 5784 6 11 882 18 5794 06 934
9 5785 59 391 19 5795 415 730
10 5786 218 187




Building the K'vi'ah of the 305th cycle

Machzor | Year | Molad Tishrei | K'vi’ah Machzor | Year | Molad Tishrei | K'vi’ah
Katan Katan

1 5777 020724 203 11 5787 021063 025
2 5778 55520 510 12 5788 60572 023
3 5779 214 316 220 13 5789 39 368 510
4 5780 111 905 225 14 5790 018 164 205
5 5781 520 701 001 15 5791 6 15753 023
6 5782 35497 310 16 5792 4 0549 510
7 5783 236 225 17 5793 19345 205
8 5784 6 11 882 003 18 5794 06934 023
9 5785 59 391 521 19 5795 415 730 523
10 5786 218 187 315




TABLE 2
K'vioth, Years 4111-6000 (351-2240 C.E.) D%YR 'Y — N9 1 RNV YY mynap
KVIOTH * * * % * * *
YFAR 0 ) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
4105 510 205 023 610 205 023 510 220 203 510 220 225 003

4124 510 225 003 521 315 025 001 3i0 225 023 501 315 023 523 510 203 523 510 205
4143 023 510 220 203 521 310 225 003 510 225 003 521 315 025 023 510 205 023 501
4162 315 0?23 523 510 203 523 510 220 203 510 220 225 001 310 225 €023 501 315 028
4181 001 316 025 023 510 205 023 523 510 203 &23 510 225 003 510 225 00% 510 220
4200 225 001 310 225 023 501 315 025 023 510 205 023 510 205 023 S10 223 203 523
4219 510 225 003 SI10 225 003 521 310 225 001 310 225 023 501 35 023 523 510 205
473R 073 510 205 023 510 220 203 523 510 225 003 Si0 225 025 001 315 025 023 5mMm
4257 315 023 501 315 023 523 510 205 023 510 220 203 510 220 225 001 210 225 023
4276 510 225 0?5 00L 315 025 023 501 31% 023 523 510 203 523 510 225 003 510 220
4295 203 5721 310 2725 001 310 225 003 52 025 0 0 () ( 10 q Q

5701 510 225 003 510 225 0603 510 220 225 001 310 225 023 501 315 023 523 510 205
57?20 023 510 205 023 510 220 203 523 510 225 003 510 225 003 521 315 025 001 310
5739 225 0?3 501 315 023 523 510 205 023 510 205 023 510 220 203 521 310 225 003
57R8 510 275 025 001 315 025 023 501 315 023 501 315 @23 523 510 203 523 510 220
5777 203 510 220 225 001 310 225 003 521 31% 025 023 510 205 023 510 205 023 523
5796 510 203 523 s10 225 003 510 220 203 521 310 225 001 310 225 023 501 315 025
5815 023 510 205 023 510 205 023 523 510 203 523 510 225 003 510 225 003 521 1310
5834 225 001 310 225 023 501 315 025 023 510 205 023 510 205 023 510 220 203 523
5853 510 2725 003 530 225 025 001 310 225 023 6501 31% 023 523 510 203 523 510 205
5872 0?3 510 230 203 510 220 225 003 510 225 003 521 315 025 023 510 205 023 501
5891 315 023 523 510 203 523 510 205 023 510 220 203 521 310 225 001 310 225 002
5910 571 315 025 023. 510 205 023 501 315 023 523 510 203 523 510 225 003 6§10 220
5979 203 521 310 2?5 001 310 225 025 00T 315 025 023 510 205 023 510 220 203 523
3948 510 2?2725 003 510 225 003 510 220 225 001 310 225 023 501 315 023 523 510 205
5967 023 510 205 023 510 220 203 523 510 225 003 510 225 003 521 315 025 001 310
59R6 2725 073 501 315 073 5§23 510 205 023 510 205 023 510 220 203

* Years in this column are leap years. They are shown in Table 1b N%203 ONSPA 17 MWD Nt TIPYS BHYR .




5778 | 2018-2019 = On

CIVIL CALENDAR HEBREW CALENDAR CIVIL CALENDAR HEBREW CALENDAR
2017 SUN MON TUE WED THU FRI SAT SUN _MON TUE WED THU FRI ST SABBATR 5”2018 SUN MON TUE WED THU FRI SAT SUN_ MON TUE WED THU FRI  SAT SABBATH 5778
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K’vi’ah Year

Sample Year for 001 - xor p—
Every K’Vl’ah 023 —awt 5770
from 5768
fo rwa rd 510 — ™0 5772 (5778)

521 — xwn 5785

003 —ant 5784
025 — nwr 9787
205 — nm 5790
220 —twa 9779
310 — ™2 5782
501 — xnin 5768 (5812)
523 — awn 5771




Repetition Cycle

e How many vyears will it take for the
calendar to completely reset itself, and
start repeating the cycle of kvi'ot?

e “The correct value of the period can be found
by taking the number of parts in a week (the
possible values of the molad) and dividing this
number by the highest common factor (HCF)
of this number and the ‘remainder’ of the 19

year cycle. *

* Halachic Times for Home & Travel, Levi, p 6



Repetition Cycle - Formula
Molad moves 1d 12h 793p / month.

Machzor Katan Molad shift (235 months) = 1d 12h 793p x
235 MOD 7 = 2d 16h 595p = (64x1080+595)p

After how many cycles will this number return to be an
exact multiple of 7d Oh Op?

N = Partsin 1 Week
H.C.F.(Partsin 1 Week, Remainder of 19 yearcycle)
7x24x1080

~ HCF((7x24x1080), (64x1080 + 595))

- 181440
HCF(181440,69715)

=181550/5=36288




In other words...

689,472 yrs




