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Pairs in the Book of Genesis

By Harold J. Gans”
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SUMMARY
Witztum et al. (1994) provide statistical evidence for the non-random coincidrnce of equidistant letter
sequence (els) pairs in the Hebrew text of the book of Genesis. Specifically, they show that if an els spells

the name of a famous Jewish personality, and a second els spells the Hebrew date of birth or death of that

personality, then the two sequences lie in close proximity to each other more often than expected at randomi.

We corroborate this unusual result by ~omparing the proximity measure for each els pair with the same
measure applied to a probabilistic simulation of the els search procedure. We also obtain similar results
for a new data sct consisting of famous Jewish perzonality names paired with the jewish names of the

communities in which these personalities were born or died.
KEY WORDS: COMPACTNESS MEASURE, ENCODED INFORMATION, GENESIS, PROXIMITY
MEASURE, SIMULATION,

1. INTRGDUZTION

This papéz‘ describes statisiical tes.s p-rformed to corroborate and extend the highly
wnusual results reported by Witztur. et ab. (1994). Tt is suggested that the reader familiarfize
himself with this reference before proceeding witl Shis paper. |

In their article “Equidistam Letver Sequences in the Book of Genesis”, Witztum et al.
provide scaﬁstical evidence for the non random coinciderce of equidisiant letter scquence
. els) pairs in the Hebrew text of the book of Genesis. (The text used is the standard “Textus
Receptus” published by the Koren Pubhshing Company, Jerusalem. Reference Witztum et
al. (A.4).) Specifically, they show that if an eis spells the name of an a priori selected
famous Jewish personality and a second els spells the Hebrew date of birth or death of that
personality then the tvxto sequences can be representéd in a mutually compact configuration

in which they are in close proximity to each other more often than expected at random. The
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list of personalities selected for this study is referfed to as “list 2” by Witztum el al. and is
extracted from an encyclopedia of famous rabbinic personalities (Margalioth (ed.}, 1961).
(See Witztum et al.,’(A.3) for a detailed description of how this list of personality - date
pairs is formed. The c'fiterion for inclusion of a personality in this list is that the entry for the
personality in the encyclopedia contain between 1.5 and 3 columns of text and that a date
of birth or death be sspeciﬁed. This sample is calléd “list 2” to distinguish 1t from an earlier
and disjoint sample, “list 17, of personality - date pairs in which the criterion for inclusion
was a minima—:ﬁ of 3-columns of text for that entry in the encyclopedia. See Witztum et al.,
(section 2) for the reason for these two samples.) Witztum et al. compute that the overall
significance level for the 163 pairs of names and dates in list 2 found as els’s in the book of
Genesis is 1.6 x 10’5‘..\’Ve use a slightly different methodology and corroborate their results.
In addition, we produce a new set of equidistant letter sequence pairs', list 3, which pairs
the personality names from list 1 and list 2 with the Jewish names of the communities of
their birth and death. We show that list 3 exhibits the same phenomenon.

2. EQUIDISTANT LETTER SEQUENCES AND COMPACTNESS

Using the same notation as Witztum et al., we start with an abbreviated description of
the methodology and results reported in their paper. The reader is referred to their paper

for elaboration of deﬁails and motivation.

Define an els (equidistant letter sequence), denoted (n, d, k), in the book of Genesis (G)
as the sequence of leﬁt__ers found at positions 7, n+d, n+2d, ..,n+(k—1)d in G. We call d the
“skip distance” of the els. Given two els’s; e = (n,d, k), ¢/ = (n/,d’, k') in G, the distance
between e and e’, & (e, ¢’), is defined by writing G as a single helix of letters spiraling down
a cylinder with h vertical colimns of letters and setting 6y, (e, e’) = f2+ f’2 + 12, where
f is the usual Fuclidean distance (in columus or rows of letters) between two consecutive
letters of e on the surface of the cylinder; f is the same for ¢/, and I is the minimal
Huclidean distance bétween a letter of e and one of ¢’ on the surface of the cylinder. Then
pn(e,e’) = 1/6n(e, e') is directly related to the mutual compactness of the configuration of
e and ¢’ (and the pro;(imity of e and ¢’) on the cyﬁnder for given h. That is, the greater the

compactness of the configuration of e and ¢’, the larger un(e,e’) tends to be for specified



h. In general, setting h = h; = tlie nearest integer to |d|/i tends to give small values of
f for 7 small, so we Vlet h; = nearest integer to |d|/i and h! = nearest integer to |d’|/7 and
define o(e, e’} = Y02, pni(e,e’) + 2321 ;fhﬁ {e,e’). Note that setting h = h; as described
places the letters of e in a vertical column with distance f = ¢ between successive letters
whenever |d|/i is an integer, and ‘places the letters in a non vertical straight line otherwise.
See Witztum et al,: (A.1). Note too: that o(e,e’) tends to be large provided that there is a

relatively compact co;nﬁguration of e and e’’and they are in close proximity (i.e., [ is small)

for at least one of hy or h},1=1, ..., 10.

Suppose the letters of a word W are found as an else = (n,d, k) in G with {d| > 2. Then
T, is defined as the maximal segmént of G such that e is contained in 7, and if W is also
found as an els &€ = (7, d, k) contained in 7, then |d| < |d|. We say e is minimal in T.. Let
AT) be the length (in letters) of a segment T of G. Then define w(e, ') = MTeNTer )/ A(G).
w I8 a weight; 0 < w < 1, which measures the fraction of G in which both e and ¢’ are
minimal.

For two words W and W', we now define Q(W, W') = 5" w(e, €’)a{e, €’) where the sum
should ideally be taken over all els’s ¢ and ¢ spelling out W and W’ respectively. For
computational efficlency, however, the sum is taken only over those els’s for which w(e,e’)
is relatively large, and tlius contributes substantially to Q(W, W'). Speciﬁcal]y, let D(W)
be the largest skip Qistance for an els e speli\ing W such that the expected cardinality of
{e = (n,d, B)]2 < [;d[ < D(W)} is less than or equal to 10. (See Witztum et al., (A.1)
for the explicit computation of D(W).) Then the sum in Q(W, W’) is taken over all els’s
e=(n,d k) and ¢ = (n',d’ k') spelling W and W’ respectively, such that 2 < |d| < D(W)
and 2 < |[d'f < D(W'). To quote Witztum et al. (pg. 435) “Very roughly, Q(W¥, W)
measures the ma):irrnlum closeness of the mcre noteworthy appearances of W W' as ¢ls’s in
Genesis - the closer they are, the larger is G(37, W')7. “Notewdfthy” here means that w(e, ¢)
is relatively large, i‘ie., the skip distances d and @’ of the els’s of W and W' respectively are

velatively small (compared to other ele’s of W and W').

It 1s at this point that we diverge from the methodology of Witztum et al. They define an

“(z,y,z) - perturbed els”, (n,d, k)%% %) where 2,y and z € {—2,—1,0,1,2}, as the letter

P
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sequence in G at positions n,n+d, ...,n+ (k —4)d,n+ (k — 3Yd+z,n+ (k—2)d+z+vy,
n+(k—1)d+z + y + z. They define 5h((n'ij d, k)=v2) (! & E)#%2)) in the same way
as 6h((n,d,k),(n’,d’.,'}c’)) is defined, (and in which f and f are the Euclidean distances
between the unperturbed letters of.e and e respectively) and using.the same definition as
Lefore, obtain Q(I-@(W, W’). Note that QOO0(W, W) = Q(W, W').

Let M(W,W') = {(z, 7)z)_{Ei(n,d,k;(_”'y'z>‘of W in'G and 3(n', ', K')9) of W' in G }
and let m(W, W") :‘ card(M(W', W)) Note shat m(W, W') 57125. If (0,0,0) e M(W, W)
they define v(W,W') = card({(z,y,2z) € M(W,W)|QE¥ (W, W) > QW ,W)}). If
(W, W’') > 10 then (W, W) is defined as o(W, W’)/m(W,W’). (See Witztum et al,

“(A.2) for more details and motivationj Note that ¢(W, W') resembles a normalization of
QW W'Y 17125 < c(T/V, Wy <1 To ql’mte Witztum et al. (pg. 435), “in words, the
corrected distance ¢(W, W’) is simply the rank order of the proximity Q(W, W’) among all
the ‘perturbed proximities’ QEYD W, W); we normalize it so that the maximum distance
1s 1. A large corrected distance means that els’s representing W are far away from those
representing W', on a scale determined by how far the perturbed els’s for W are from those
for W'”. For technical reasons, Witztum et al. also restrict themselves to els’s of words
that have between 5 and 8 letters inclusive. {See Witztum et al., (A.3) for the reason.) We
do the same here for‘/vconsistency‘ V

3. PROB‘ABILISTIC SIMULATION OF THE els SEARCH

We now deviate from the methodology of Witztum et al. by substituting 124 probabilistic
simulations of the els search procedure for the 124 perturbations used to normalize Q(W, w.
Thus, rather than using (z,v, z) - perturbed els’s to obtain ¢(WW, W’), we instead define
cs(W,W') as a normalized ranking of Q(W, W') among Q,(W, W), where cach Q (W, W’)
is obtz;xined by a prdBabilistic simulation of the els search. That is, let E(W) be the set of
els’s of a word W in & and let pla) = prob(z = alz € G). Let a;,t = 1, ..., k be the letters

of W and define
3
p(W) < ] p(a).
. o=l
The motivation for this definition is that if the di’s were homogeneously distributed in G

and if the skip distance d were large eﬂough Vo ensure the independence of the p(a;)’s, then
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p(W) would be the probatility that (n, d, k) € E(W) for any specified n, 4, and k such that
1<n+(k - 1)d < MG). We stress, however, that no such assumption is made; this is »
simply the motivation for the definitions and procedure which is to follow.

For specified k and d we now let M = A(G) — (k — 1)|d| and define
- N . . M ‘ »
pe.3) % (M) oy = nw .

The motivation here ‘vi"s that if p(W) were prob({n,d, k) € E(W)|n, d, k), then pa(W, j) would

oe the probability of‘ﬁnding 7 elements of E(W) with skip distance d, ie,
probieard({z = E(W)|skip(z) = d}) = 7).

Once again, no such assumption is made, this is simply the motivation.

The simulation of the els search proceeds as follows. For each d, 2 < |d| < D(w), we
produce rq, a psevdo-random number uniformly distributed on [0, 1), and compare rq to
pa(W,j) for j = 1,2;...,10. (We use the program “URAND” on page 246 of Forsythe et
al. (1977)). The seed used in the program was computed as (secl00th + 1)(sec + 1)(min +
1)(hr + 1) where secl00th, sec, min, and hr are the 1/100th of a second, seconds, minutes,
and hour respectivelsl, obtained from the computer clock at the start of execution of the els
simulation program. The addition of the 1°s prevents the product from vanishing.) For each
3, i rg < pa(W, 5) we record a simulated els, (nj,a,d, k), of W with n; 4 as yet unspecified.
(Thus, if r¢ < pa(W, ) for j = 1,2, ..., ¢, then ¢ simulated els’s are recorded for skip distance
d. Rec‘all that the motivation of the definition of pa(W, 7) is that under certain conditions,
pa(W, 7) would be th.e probability of finding j els’s of W at skip distance d.) For the words
used in the experiments, the requirement k > 5 always results in very small values of pa(W, 7)
for j > 4; thus the conservative choice j < 10. For each (7; 4,4, k), recorded, we produce

another pseudo-random number 7/

!
1,4

uniform on [0,1), and set

J

B { [+ 7 (M — 1)) itd> 0
BT M= (k= Dd+ (M —1)] fd<0

so that 7; g is uniformly distributed over all possible start points of a k long elsin G with skip

distance d. This entire procedure is repeated 124 times to produce cets E (W) of simulated



els'sof Win G, s =1,...,124. For each F,(W) and E,(W'), s = 1,...,124, we compute
Q, (W, W') in exactly the same way as Q(W, W') is computed, and rank Q(W, W') among
the Q (W, W') to Rroduce es (W, W'), just as ¢(W,W’) is produced by ranking Q(W, W’)
among Q& ¥2) (W, W’) v
4. THE Si‘GNIFICANCE LEVEL OF THE COMPACTNESS OF els PAIRS
We now return to the approach of Witztum et al. to obtain a probability against the
null hypothesis of random correlation between els’s of paired words in list 2. Witztum et al.
actually define four statistics; we only compute the one (p4) which gave the most significant
resuits. (Note that the final significance level, pg, is a function of the most significant of
the four statistics only, viz.: pg = 4min(p1, pz, ps, ps). Our intention is to corroborate the
significance of this‘kﬁnal result.) p4 is computed by using a subset, Q, of list 2 in which all
. appellations starting with the title “Rabbi” are omitted, and taking the product H(e(W, W)
over all word pairs (W, W’) in Q. (The use of Q has the eflect of reducing the number of
personalities with'the same title an name in list 2; in fact, all of the personalities in Q
have unique appellations. See Witztum et/al., (A.5) for a detailed explanation. In the end
result, the statistic on Q, pa, as reported in their paper (see Table 3), is only very slightly
more significant than ps, the same statistic run on the full list 2 .) Py is then defined as
FN(M(e(W, W'))) w,;vhere N = card(Q) anq

(cinx)? (XN

FN(X)y = —In.
(X)=X({1-InX+ TR N D)

).
Note that if the ¢(W, W’) were independent random variablés uniform on [0, 1] then
prob(I(e(W, W) < z) = FN(z).

However, rio such assumption is made; this is merely the motivation for the definition. See
Witztum et al., (A.5) for the details.

To calculate a significance level, 999,999 pseudo-random permutations 7; of the 32 per-
sonalities in list 2 e;;e produced, each permutation thus forming a pseudo-random matching
of personality name with date of birth or death. Fach of these permutations m; determines

a statistic P;*. Then
_card({m|P{" < Py})+1
B 108




is the probability under the null hypothesis that Py would rank as low as it is among the

Ty
PF.

In a similar way, we compute Pis)‘ as FN(I{c (W, W'))) and P,,ES)W as the P‘is) value
g:omputed for a permutation r of the personalities in list 2. We do this computation for
999,999 pseudo-random permutations 7;, where the permutation algorithm and the seed
used weré the same as in Witztum et al., (A.6), and the pseudo-random number generator

was the same as that used for the simulated els search. As do Wilztum et al., we then

compute

card({'/r,-fP‘l(s)w‘ < P§S)}) +1
04 = 106

as the probability usder the null hyposhesis that Pé’) would rank as low as it is among the
Pf)r‘. Witztum et ai. obtain p; = 43 107% (The overall significance level of 1.6 x 107% =
4ps is obtained by accounting for tie faét that four statistics are computed. See Witztumn
et al. (section 2). We made an a priori choice to compute only p4, corresponding to p4, the
most significant of the four statistics. Thus, 404 is an upper bound on an overall significance

level based on all four statistics. Recall that the objective is to corroborate the significance

of the experiment performed by Witztum et al.)

We also perform ‘a control experiment by repeating the entire procedure using a sin-
gle letter perturbation in the els search. Thus, we compute ¢, (W, W’) by calculating
(W, W) just as QYA (W W'Y is calculated but using the perturbed els’s (n,d, k) at
positions n,n+d+ 1,n+ 2d,n+3d,..,n+ (k — 1)d (rather than a true els at positions
n,n+d,n+2d,...,n+ (k—1)d) and then ranking Q'(W, W') among OQ,(W, W') and substi-

tuting cf (W, W’) for-es(W, W') in all computations to produce gl.



5. A NEW EXPERIMENT

The procedures used to calculate gy and g were repeated for a new list of word pairs,
list 3, and used to produce 94(1ist3} and gg(listS). No other statistic was computed for list
3. List 3 was formed by using the personah'ty names from list 1 and list 2 paired with the
names of the Jewish communities in which the personality was born and in which he died
(as opposed to the dates of birth and ;ieath), List 3, and the procedure used to construct
this list can be found in the appendix which follows. 7

6. RESULTS AND CONCLUSIONS

The value obtained for g4 is 7 x 10~¢, supporting the results reported in Witztum et al.,
(part 3). The intraclass correlation coefficient for the 163 pairs o(W, W'), ¢, (W, W) for list
2 is 0.8, showing sigxiiﬁcant correlation betweén results obtained by the two schemes. (The
probability, under the null hypothesis of O correlation, of attaining this high an intraclass
correlation coeficient on the given sample size can be estimated with Fisher’s z tr_ansfor—
mation: z = 0.5(In(1 + r) — In(1 — r)) is approximately normally distributed with mean
p = —051In(n/(n — 1)) and variance 0';? = 1/(n — 1.5) where r is the intraclass correlation
coeflicient and n the-sample size (reference Fisher (1954)). In our case, with r = 7961366,
we obtain (z — p)/+/o? = 13 87 standard deviations which has a right tail probabiht? of
5.14 x 107%) We hjaive also confirmed that the pairings of personalities and dates in list 1
and list 2 are indeed:obtaiﬁed from: the referenced encyclopedia. The value obtained fof o4
1s 0.435866, well wit;hin the range of expectation for a control experiment.

For list 3 we obtain ga(list3) = 5 x 107°, supporting the hypothesis that the non random

"placement of els’s in Genesls is not restriéted to list 2 (or bist 1). Finally, a statistically
insignificant result is obtained for t.he control experiment: g (list3) = .719061.

We conclude Lha-t these results provide corroboration and extension of the results reported
by Witztum, Rips, and Rosenberg. Specifically, the proximity of ele’s spelling famous Jewish
personality names With els’s spelling their Jrcspective dates of birth and death and commu-
nities of birth and death in the Hebrew text of the book of Genesis is very likely not due to

chance.
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APPENDIX

We describe the determination of list 3, consisting of all names of personalities from list

1 and list 2 paired with the names of the Jewish communities in which they were born and

in which they died.
Introduction

The hist of personality names is exactly the same as in list 1 and list 2 . The determi-
nation of their places of birth and death is dependent on knowing (a) the place of birth or
death, (b) The name of the place, and (c) how to write the name in Hebrew. We use the
same encyclopedia (Margalioth (ed.) (1961)) used for the dates of Lirth and death (ME),
but to attain historical and linguistic rigor we compare the data in ME with the data in the

“Encyclopaedia Hebraica”(1981) (EH).
A. The places of birth and death

It is easier to kiow the places of death than the places of birth, since the personalities
are not yet famous at the time of hirth. Cémparing the data in ME and EH we find that:
(1) All the places of death given in EH are the same as in ME, (2) For 7 places of birth
the EH gives diﬁ"ereyﬁt data than ME, and (3) The EH gives 3 places of birth not mentioned
in ME. In all cases we have giveh precedence to the much more prestigious EH. Note foo,

that we have been able to verify that for one (number 54 in the list) of the 7 disagreements

oetween ME and EH, the datum in-EH was the correct one. It should also be noted that in

all cases, the cities of birth given in EH are listed in ME as being relevant to the life of the

personality.
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B. The names of places

We have two c%{egoyies: (1) The names of the places as given by the non Jewish
residents, and (2) the names given by the Jewish residents to their communities there,
which may differ from the names in (1). Our main interest is in the Jewish names of the
communities, hence ;vge proceed as foll%)ws‘ For each personality, if ME mentions a name of
type (1) which has 1o parallel of type (2); we use it. If the name is of type (2) or has a
parallel of type (2) then we use the name of type (2).

+  The names of L};pe (2) are well defined in FH and appear there in two ways: (i) In
many entries of places, the EH explicitly gives their names in Jewish sources. (ii) Names of

places can appear in EH as Jewish family rames (e.g., 00, ie., Worms).
C. Hebrew spelling of names

We seek a uniform method of transcription. Since the EH is more rigorous and con-
sistent than ME, we proceed as follows. (a) We start with the index of EH and take the
transcription of the name found there. If there are more than one form, we take all of them.
(b) If the name is not found in the index, we look for it in the relevant entry in the EH. (c)
If 1t 1s not mentioned at all in the EH, we copy it from the ME.

The list of names thus obtained still lacks uniformity in some aspects: the use of the
“N” as a mater lectionis, eading names with “N” or “1”, and how to spell names mentioned
in the Torah. We follow the same rules specified in Witztum et al. (A.3). See also Witztum

(1989), pg. 72.
D. The names of the Jewish communities

The procedure gi;;.ren in A, B, and C abové gives us a set of names. To express the names
of the Jewish comml{nities) we use exactly the three forms which are in common (Hebrew)
use: (a) The name itself (e.g., DD‘TH_:). (b). The name with the prefix N (which is also
the construct form of the noun 5np -“the community of”), (e.g., PO 9N ). (c) The

name with the prefix ]‘Dﬁﬁ {which is the construct form of NZN7 - an equivalent form for
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“the community of”), (e.g., ©OBX M NONP ).
E. The formation of list 3

List 3 consists of a list of personality names paired with the names of the Jewish
communities in whicéh the personality was boin and in which he died. We adhere strictly to
the ‘list of personalit%é‘s as contained in list 1 and list 2 in Witztum et al., and to the scheme
described above for #he names of communities. As in the experiment with these personaiity
names and their dates of birth and death, we use only those names consisting of no less
than 5 and no more Lt.(han 8 letters (see Witztum ¢t al. (A.3)). Table I contains a list of the

personalities and matching city nares frora which list 3 is formed. Table 2 contains list 3.
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Personality (from list 1)

W 00 1 O U1 fh W N

GO0 Lo O L B RO RN BD B RD B D B R Rt b bt km e b R e e
»b.ooM‘Hoaom\x@cn,b.ww)—-o@ooﬂ@m»hwwr—do

. The Ra’avad of Posquieres

. Rabbi Avraham, éon of Rambam
. Rabbi Avraham Ibn Ezra

. Rabbi Eliyahu Bahur

. Rabbi Eliyahu of Vilna

. Rabbi Gershon Ashkenazi

. Rabbi David Gan2

. The Taz f

. Rabbi Haim Ibn-Attar .
. Rabbi Yehuda, son of the Rosh - -
. Rabbi Yehuda Ha Hasid

. Maharal of Prague

i3. Rabbi Yehonathan Eybeschuetz
. Rabbi Heshil of Cracow

. The Sema '

. The Bachk

17. Rabbi Yom-Tov Lipman Heller
. Rabbenu Yonah -

:9. Rabbi Yosef Caro

. Rabbi Yehezkel Landa

. The Pnei-Yehoshna

. Rabbenu Tam

. The Rif

. The Besht

. The Maharam of Rothenberg

. The Levush

. The Rerﬁa

. The Ramhal

. The Rambam

. Hacham-Zwi

. The Shach

. Rashi

. The Maharshal

. The Maharsha

TABLE 1

Cities

Narbonne, Posquieres

Fustat (old Cairo)

Tudela

Neustadt, Venice

Selets, Vilna

Metz

Lippstadt, Prague

Ludomir (Vladimir-Volynski), Lvov (Lwéw)

Salé, Jerusalem

~Colonge (Kéln), Toledo
"Speyer', Regensburg

Poznan (Posen), Prague
Pinczdow, Altona

Lublin, Cracow (Krakdéw)
Lublin, Lvov (Lwéw)

-Lublin, Cracow (Krakéw)

Wallerstein, Cracow (Krakdéw)

Gerona, Toledo
Safed
Opatow, Prague

. Cracow (Krakéw), Offenbach

Qal’at Hammad, Lucena
Okop, Medzibezh
Worms, Ensisheim
Prague, Poznan (Posen)
Cracow (Krakéw)
Padua, Kefar Yasif
Cérdoba, Fustat (old Cairo)
Lvov (Lwéw)

Holesov

Troyes

Lublin

Cracow (Krakéw), Ostrog



Personality (from list 2)

35. Rabbi Avraham Av—Beit-Din
of Narbonne -

36. Rabbi Avraham Yizhaki

37. Rabbi Avraham Ha-Malakh

38. Rabbi Avraham Saba

39. Rabbi Aaron of Karlin

40. Rabbi Eliezer Ashkenazi

41. Rabbi David Oppenheim

42. Rabbi David Ha-Nagid

43. Rabbi David Nieto

44, Rabbi Haim Abulafia

45. Rabbi Haim Benbenest

46. Rabbi Haim Capusi

47. Rabbi Haim Shebetai

48. Rabbi Yair Haim Bacharach

49. Rabbi Yehudah Hasid

50. Rabbi Yehudah Avash

51. Rabbi Yehosef Ha-Nagid

52. Rabbi Yehoshua of Cracow

53. The Maharit

54. Rabbi Yosef Tecmim

55. Rabbi Yakov Beirav

56. Rabbi Israel Yaakov Hagiz

57. The Maharil

58. The Yaabes

59. Rabbi Yizhak Ha-Levi Horowitz

60. Rabbi Menahem Mendel Krochmal

61. Rabbi Moshe Zacuto

52. Rabbi Moshe Margalith

63. Rabbi Azariah Figo

64. Rabbi Immanuel Hal Ricchi

65. Rabbi Shalom Sharabi

66. Rabbi Shelomo of Chelm

13

Cities

Narbonne

Jerusalem

Fastov

Karlin

Cracow (Krakéw)
Worms, Prague
Cairo

Venice, London
Hebron, Tiberias
Istanbul, Izmir
Cairo

Salonika

Leipnik, Worms
Dubno,Jerusalem
Médéa, Jerusalem
Granada

Vilna, Cracow (Krakdw)
Safed, Istanbul
Steritz (Szczerzec), Frankfurt
Maqueda, Safed

Fez, Istanbul

Mainz, Worms
Altona _
Glogau, Hamburg
Cracow tKrako’w)
Amsterdam, Mantua
Kedziniai, Brody
Venice, Rovigo
Ferrara, Reggio
San’a, Jerusalem

Zamosc, Salonika
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