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INTRODUCTION

This article provides a mathematical analysis of the division of the tribes
and the role of the Levites as described in Deuteronomy 27:11-14. These

verses state:

11. And Moses commanded the people on the same day, saying.

12. These shall stand upon Mount Grizim to bless the people, when

they pass over the Jordan: Shimon, Levi, Yehuda, Issachar, Yosef

and Binyamin.

13. And these shall stand upon Mount Aval for the curse; Reuven,
Gad, Asher, Zevulun, Dan and Naphtali.

14. And the Levites shall call out, and say unto all the people of
Israel, with an exalted voice.

i.

The Bible in verses 12 and 13 divides the nation of Israel into two groups.
One group consists of six tribes (Shimon, Levi, Judah, Issachar, Yosef, and
Benjamin) standing on Mount Grizim. The other group of six tribes (Reuven,
Gad, Asher, Zevulun, Dan, and Naphtali) stand on Mount Ava!. Levi is thus
apparently counted among the 12 tribes on the mountain, with Yosef
counted as only one tribe (instead of separately counting each of Yosef's
component members, Ephraim and Menashe).

TRADITON 27:1 I (Ç 1992
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There is, however, reason to advance an understanding of the text
at variance with the literal reading of verses 12 and 13, which places all
Levites on Grizim; the Bible has a special role for the levites in the ceremony.
In verse 14, the levites are to "call out" to the people the curses and
blessings. It would be anomalous if the same people ((calling out" stood
among one of the two groups being called to. It therefore seems logical
that at least some of the levites (i.e., those charged with ((calling out")
were positioned separately, between the mountains. In fact, the recounting
of the actual blessing and cursing in the Book of Joshua even more strongly
indicates that some Levites were in the valley. The Book of Joshua (8:33)
states:

All of Israel, their elders and their judges stood on this or that side of
the ark in front of the Priests the Levites that bore the ark of the covenant
of Cod, as well as the 'proselyted and born-lew;half of them in front
of mount Crizim and half in front of mount Aval as Moses the servant
of God had commanded at the first to bless the people of IsraeL.

This verse, and the ambiguities found in Deuteronomy 27:11-14, motivate
the Talmud to comment on the role of the levites. The Babylonian Talmud
(Sotah 32a & 37a) advances three different interpretations for the role played

by the levites:

(1) All the people-Levites and Israelites-were in the valley;
(2) The elders of the Priests and Levites were in the valley and

the rest of the Levites were on the mountain; or
(3) Those Levites who were involved in working in the Tabernacle

were in the valley and the rest were on the mountain.

Rashi, commenting on this third possibility, states that this refers to those
Levites who were between the ages of 30 and 50 and thus worked in the
Tabernacle. Maharsha disagrees and states that this third possibility is a
reference to the family of Kehat whose duties encompassed moving the
ark.

The Jerusalem Talmud (Sotah 7:4) adds one other possibility. It suggests
that:

(4) The phrase "Levites" found in Deuteronomy 27:14 refers not
to the Levites but to the priests. Only the priests were in the valley.
All the Levites were on the mountain.

Explanation (1) involves resolvinß the tpxtuíll c"iffi,ultip.s hy favoring one
text over another, and placing all the levites in the valley. Explanations

(2), (3) and (4), on the other hand, resolve the diffculty by dividing the
Levites into two different groups and thus allowing the literal understanding

'of each text to be satisfied.1
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II.

Another puzzling aspect of the positioning of the tribes is the particular
manner in which the tribes were divided into two groups. The allocation
chosen for this ceremony bears little or no relationship. to the biblical
schemes that are typically used for organizing the tribes, such as order
of birth, matriarchal lineage, or the division into marching camps discussed
in Numbers 2. In fact, there are 462 different ways to divide 12 tribes into
two groups of six.2 Why was the particular allocation described in these
verses chosen?

This issue is addressed to some degree in the Babylonian Talmud (Sotah
36a-b) and in greater detail (and according to Tosafot, clarity) in the Jerusalem
Talmud (Sotah 7:4). Five possibilities are suggested:

(1) The tribes were divided according to the pattern of their
marching (with some changes);

(2) The tribes were divided roughly according to their listing in
Exodus 1:2 (again with some changes);

(3) The tribes were divided according to the manner that they
were listed on the High Priest's breast-plate (efod) (with some changes);

(4) The tribes were divided so as to have the same sum total
number of letters in each of the six tribes names. (This does not work,
the Talmud acknowledges, unless one uses non-standard spellings for
the tribes' names); or

(5) The tribes were divided in some manner relating to their
maternal linage (albeit with some changes).

As the Talmud and its commentaries recognize, none of these explanations
are without question or work completely. In fact, a number of post-talmudic
commentaries on the Bible adopt explanations at variance with those
advanced in the Talmud for precisely this reason.3

III.

In essence, this biblical text poses two pressing problems:

1. Where did the Levites stand during the ceremony?
2. Why were the tribes divided according to the particular

allocation given in verses 12 and 137

We propose a solution that resolves both of these difficulties with a
single theory.
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We suggest that the tribes and the Levites were assigned to the two
mountains and the valley in such a way as to come as close as possible
to a numerically even split while stil allowing for a designated group of
Levites to have a unique role calling out the blessings and curses in the
valley. This mathematically optimal division occurs when the Levites are
divided according to the Talmudic suggestion that "those Levites who were
involved in working in the Tabernacle were in the valley and the rest were
on the mountain.1? What is most surprising is that this division is
mathematically optimal whether the explanation of Rashi or of Maharsha
is adopted as to which Levites are members of this group. Both of the
allocations advocated by Rashi and Maharsha, in fact, do optimally minimize
the difference in population between the two groups, since both of these
explanations-and only these two explanations-provide that between 8,770
and 8,970 levites stood between the mountains to "call out" the blessing
and the curse, while the remainder of the Levites stood on Mount Grizim.4

According to Rashi's explanation that those who worked in the
Tabernacle refers to those aged 30 to 50, in an earlier census this group
comprised 38.48% of the total number of Levites counted.s It is reasonable
to assume, in the absence of any evidence to the contrary, that an
approximately similar percentage of Levites were aged 30 to 50 at the end
of the 40 years in the desert. Thus, there would be 8,8506 Levites between
the ages of 30 and 50. The group of Levites on the mountain would be
all the remaining levites, and their population would be 14,150.

Population figures for the two mountain groups~ based on the census
of Numbers 27, would be as follows:

Tribes on Mt. Grizim Tribes on Mt. Aval

Shimon
Levi
Y eh uda

Issachar
Y osef
Binyamin

Total 307,950

22,200
14,150
76,500
64,300
85,200
45,600

Reuven
Gad
Asher
Zevulun
Dan
Naphtali

Total 307,930

43,730
40,500
53,400
60,500
64,400
45,400

Total population = 615,880

Under this division, 50.001623% of the nation are on Grizim, and

49.998376% are on Ava!.
According to Maharsha's explanation ,that those who worked in the

Tabernacle refers to the Kehat family, in an earlier census this group is
numbered 8,600 and comprised 38.57% of the total number of Levites
counted.7 Again, assuming the percentage of Kehat members remains
constant, there would be 8,871 members of the Kehat family at the time
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of the calling out. The group of, Levites on the mountain would be all
the remaining Levites, and their population would be 14,129.

Population figures for the two mountain groups, based on the census
of Numbers 27, would be as follows:

Tribes on Mt. Grizim

Shimon
Levi
Yehuda
Issachar
Y osef
Binyamin

Total 307,929

Tribes on Mt. Aval

22,200
14,129
76,500
64,300
85,200
45,600

Reuven
Gad
Asher
Zevulun
Dan
Naphtali

Total 307,930

43,730
40,500
53,400
60,500
64,400
45,400

Total population = 615,859

Under this division, the tribes are nearly perfectly divided. In fact the
percentage difference of this division (307,929 on mountain and 307,930
on the other) is insignificant, and it could be argued that the Bible's
methodology of expressing these numbers in round figures would lead
one to conclude that this division is perfect.

By means of a computer program, all 462 possible allocations of the
tribes into two groups of six were generated. A complete list of all 462
combinations, sorted in order of the resulting numerical differences between
populations on the two mountainsl is provided in the appendix. The biblically
prescribed allocation of the tribes (Shimon, levi, Yehuda, Issachar, Yosef

and Binyamin on one side, and Reuven, Gad, Dan, Naphtali, Asher, and
Zevulun on the other) is the optimal division-of the 462 different
possibilities, this one divides the tribes into the two most equal camps of
six tribes each. No better allocation is possible, whether one adopts the
understanaing of Rashi or Maharsha as to which division of the Levites
is correct. No other textually supportable division of the Levites does.8

Moreover, by examination of the two next best allocationsl which
respectively result in either 220 extra or 180 fewer people in the group
of tribes which includes the Levites, it follows that the biblical allocation
remains optimal (in terms of population equality) if and only if the number
of Levites in that group is not decreased by more than 120 (in which case
the division SL YlDN found in the appendix becomes optimal) or increased, '
by more than 80 (in which case the division SlGRZD or SL YlBD found in

the appendix becomes optimal). Thus, we may conclude that as long as
between 14,030 and 14,230 Levites stood on Grizim (with the remaining
8,770 to 8,970 "calling out" ministerially below), the biblical allocation
remains the most optimal of all 462 possibilities in the sense of most closely
balancing the total populations on the two mountains. Two distinctly
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different possibilities have been advanced by the commentaries as to which
division of the Levites fits into the Talmudic description of those who are
fit to work in the temple, those between the ages of 30and 50 those belonging
to the Kehat family. Both of these explanations are in harmony with a
mathematical division of the tribes so as to promote nUmerical equality.
No other explanation (Talmudic or other) achieves this harmony.

If, instead of adopting the division we propose, all 23,000 of the counted
Levites are assumed to have stood on Crizim, as some have interpreted
the text, the population on Grizim exceeds that on Aval by 8,870, and it
can be empirically determined that under that assumption, 51 other

allocations would more closely equalize the population groups than would
the biblical allocation. On the other hand, if all 23,000 Levites are assumed
to have stood below, with none on Grizim, then the population on Grizim
would be 14,130 fewer than the population on Aval, and 54 other allocations
would more closely equalize the population groups. Only by dividing the
Levites into between 8,770 and 8,97.0 in the valley, and between 14,030 and
14,230 on Crizim, does the biblical allocation optimally balance the two
population groups. Just such a division seems to follow from the Talmudic
opinion that those Levites worthy of serving in the Tabernacle were in

the valley.

CONCLUSION

Thus, our understanding of the rationale for dividing the tribes such that
those who worked in the Tabernacle stood in the valley solves both9 of
the posed problems. It explains the biblical assignment of the tribes to
the two mountains in the sequence found in Deuteronomy 27:11-12 as

the most numerically balanced division of the tribes into two groups of
six. It also harmonizes the assignment of some Levites to Grizim, with the
special role of "callng out" performed by a special subset of Levites. The
linking of the Levites with the Priests in the context of the description

of the ceremony in the Book of joshua further suggest that it was just
those Levites who served together with the Priests in the Tabernacle who
stood between the two mountains. What is interesting about our solution
is that both of the understandings of the Talmudic phrase (tthose who worked
in the Tabernacle"-those between 30 and 50 or the family of Kehat-
prove mathematically optimal and no other solution does.10

The explanation we propose is the only one we are aware of which
links both11 of the difficulties found in Deuteronomy 27:11-14 and provides
a single solution.
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POSTSCRIPT

Maimonides, writing in the Laws of Repentance (3:4), states:

It is incumbent upon every person throughout the year to view himself
as half innocent and half guilty. So too all of the world should be viewed
as half innocent and half guilty. Every individual sin can determine his
own-and the warld's-fate far guilt and destruction. One good deed
can place oneself-and the world-on. the side of salvation and
redemption.

Perhaps the division of the tribes on Aval and Grizim stands for just
this proposition; the forces of truth and evil are equally balanced, and

the actions of each individual can have an impact on the balance.

NOTES

1. Nearly all the post-Talmudic commentators favor solutions based on dividing the Levites into
two different groups, as that seems to better resolve the textual difficulties; See commentaries
on Deuteronomy 27:12 of Rashi (as explained by Sifte Hakhamim); Rabbenu Bahya; Hizkuni;
Rabbi S.R. Hirsch; Commentaries of Radak and Metzudat David on Joshua 8:33.

2. This assumes that sequence of the items in any given group as well as the mirror image of a

group do not count. This is mathematically expressed as:
KI

Number of possibilities = (K-M)! * M * ( .5)
with:
K = members of group (in our case 12).
M = number of members in each subunit (in our case6).
I = factoriaL.

* = multiplication.
Thus:

12!
* ( .5) = 462

(12-6) i * (6) I
3. Rabbi Hizkiya ben Manoah (Hizkuni) states that the tribes were divided according to their miltary

strength and the applicabilty of the curses to specific tribes. Rabbenu Bahya suggests that the
tribes were divided by maternal linage with two tribes transferred to balance the division. Rabbi
S.R. Hirsch adopts an explanation which is a hybrid of reason two above and Rabbenu Bahya.

4. Our analysis was performed with the aid of a computer program. We ilustrate our findings in
greater detail in the appendix.

5. See Numbers 4. After the first year in the desert, Levites aged 30 to 50 are numbered at 8,580,
while the total number of Levites counted there is 22,300. The 30 to 50 age group thus comprise(l

38.~% of the total.
6. 38.48% of the Levites at that time which we are told in Numbers 26 is 23,00.
7. See Numbers 3:28,3:39 (and Rashi on 3:39).
8. Other divisions of the tribe of Levi have been suggested to address the dual role played by

the Levites in the ceremony; see section i. We have examined all of the possible divisions of
the tribe of Levi that can be textually supported (i.e., based on divisions of the Levites found

in the Bible), including, only Merari, only Gershon, and only priests as well as combinations
of these groups (i.e. Gershon and Merari, Merari and priests and so on). None of these divisions
fall within the numeric range which we have. shown is necessary to make the biblical allocation
optimaL.

54



Michael j. Broyde and Steven S. Weiner

9. For reasons further explained in the postscript, our solution would also suggest why the six tribe
group containing Shimon, levi, Judah, Issachar, Yosef and Benjamin was assigned to Grizim as
opposed to Ava!. Being the more numerous of the two groups (at least according to Rashi's
explanation), it would seem proper that it stand on the mountain that receives the blessings,
rather than the curses, to demonstrate that while "The forces of truth and evil are equally balanced,
and the actions of each individual can have an impact on the balance," truth wil triumph.

In addition, our explanation is compatible with the various other rationales advanced by
the commentaries as to why this group stood in Grizim; see Commentaries of Rabbenu Bahya,
Hizkuni and Rabbi S. R. Hirsch on Deuteronomy 27:12.

10. Rashi's explanation of the division, that those between the ages of 30 and 50 stood in the valley,
seems to be more logical than Maharsha's as according to Maharsha the group in the valley
would include all of Kehat from one month and older. It would seem more appropriate to limit
those callng out to adults.

11. Rabbi David Frankel writing in the Korban Ha'Eda, his commentary to the Jerusalem Talmud
(Sotah 7:4, s.v. veyisrael mekorai) advances an interpretation which is sufficiently similar to our
explanation that it bears quoting. Hè states:

The Bible divided the tribes so that they would be nearly equal. Those on mount
Grizim according to the census in (Numbers 27) were 302, 308 excluding the levites
older than 50 or younger than 30. Those on Mount Aval equaled 308,130. We find

thus that those on Aval were more numerous than those on Grizim by 5,822. However,
the division was near to equal.

This solution has within it certain key elements of our theory, most significantly that the tribes
were divided so as to promote mathematical equality. However it lacks a number of critical
components. First,. the mathematical element of his explanation appears incorrect. We are unable
to explain the origins of either the number 308,130 or 302,308. Neither number reflects a

mathematical summation of the tribes on the mountains. Second, he seems to adopt the theory
that the Levites over 50 and under 30 were in the valley, an explanation not found in the Talmud
or commentaries. Finally, and most significantly, he does not relate the proper division of the
levites (in our opinion, 30 to 50 in the valley) with any division of the tribes that not only promotes
equality, but is completely optimaL. The difference of 5,822 he presents would be the 34th most
optimal division.

In essence Rabbi Frankel grasped only half the solution, albeit a significant half. He realized
that the tribes were divided to promote equality. He does not, however, realize that the same
is true for the levites, and that such a division not only promotes equality, but is completely
optirpal. Had Rabbi Frankel lived in our technologically advanced era he quite possibly would
have refined his mathematical and textual analysis and grasped that the proper division of the
tribes and Levites not only encourages equality, but creates optimal equality.

Tosaphot (Babylonian Talmud, Sotah 36A s.v. mai ve~etzyav~ while explaining the same text
of the Jerusalem Talmud, states that in order for the tribes to be mathematically equal 8,870

levites must be in the valley. Tosaphot does not, however, explain the division of the tribes with
reference to the division of the levÎtes. Quite to the contrary, Tosaphot adopts an explanation
of the Jerusalem Talmud designed to create a numerical imbalance between the tribes on the
mountains.

APPENDIX

This is a list of the 462 possible tribal combinations on Grizim and Aval
using the tribal population totals found in the chart on page 51-(with
Levy having a tribal population of 14,150). Each listing contains two 6 letter
series and a number. The first six letter series .(column A) indicates one
potential group of six tribes. The second six letter series (column B) indicates
the tribes that would be located on the other mountain using this division.
The number in the third column (column C) is the numerical difference
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in tota1 population of the tribes between the group in the first column
and the group in the second. The first column always contains the larger
group of tribes. For example: the first listing in the first column is SlllYB,
which indicates Shimon, Levi, Yehudah, Issachar, Yosef and Binyamin. Their
tribal population was 307,950. RDNGAZ, on the other hand, indicates
Reuven, Gad, Dan, Naphtali Asher, and Zevulun, whose tribal population
was 307,930. Since 307,950 - 307,930 = 20, the third column contains the

number 20. Smaller numbers indicate more balanced populations. The total
six tribe population for any given division in the appendix can be determined
through the following equation: for tribes in the first column, X - (Y *.5)
= 307,940; for tribes in the second column X + (Y *.5) = 307,940. Y = number
is column three; X is tribal population.

A

SLJIYB RONGAZ 20
ooAIZB SLJONY 190
LNAlYB RSOOZ 22
SLJDYB RNGAIZ 22

RDGAZB SL~IY :i
LONAYS RSIZ 42
RLGIZY SJDNAB 89
RLJONI SGAZYB 1.0E
RLDGZY s.AIB 1.0E
RSDAIZ L~GYB 1.190
RL.JDIEl SNGAZY 1..48
RSGAIY lJONZB '-100
LJAlZ flDNYIJ 2.920
s.GlZ RLOAYS 2.92
RSOOAY L..IZB 2,98

LJDGAZ RSIYIJ 3.020
SJONGZ RLAlYB 3.120
SJ'ZB RlONAY 3.32
NGAIZB RSlJDY 3.620
SJDGZIJ RLNAIY 3.620
ONGAZB fllJlY 3.120

LNGIZY RSDAS 4.220
LONGZY RSAIB 4,420
SONAIZ RLJGYB 4,620
LGIZYB RSJONA 4,620
LDG2YB RSAI 4.1J2O
LJONIB RSAZY 4.92
SoAlZB Rl.lGY 4,920
RSAZY WDaIB 4._
RL.IYB SDGAIZ 6.28

RSAZB LJONGI 5.:i
SLOIZY FIGAa 5.92
SNGAlY RLJ02a 6.120
SONGAY RLJI28 6.320
SGAIYIJ RLJ!lZ 6.620

SOGAYIJ RL.IIZ 6.120

RSOGI LNAZYS 1.30
IlONGAI SLJZYB 1,i;

ROGAIB SL.ZY 1.98
SLJAZY RONG ia 8,020
FIGZB SLDAlY 8,li
RLOGIY &.AZB ",60

SNAZB RLJOOI ",120
RLJAl2 SOOY8 9,28
RSIZ LOOAYB 9,38
RLJDAZ SNGIYB 9.40

RSJDNZ LGAIYS 1I,bi
RSJl21l LONCòAV 1I,f¥
RNAIZB SlJOGY 9~9B
RSJoZ9 u.GAIY 9.90

RONAZS SLJGIY 10.100
LJOGI\ ASZYB 10.620
Ru.IZY SJOOAS 10.66
SJON' RLAZY9 10.120.
RlONZY SJAl9 10.66

c A S

RLJGAY S!lIZS 11.00

RLIZYB SJDNGA 11.000
SJOGI9 RLNAZY ".120

RS.IGY LOAIZB I I, 100
RLDZYB S'iGA' 11.20

llGAIB RSLJZY 11.320

RSGya LDNAIZ 11.68
ANGAYB SLJDIZ 11.190
LONGIY RSAZ9 12.020
LOGIYB RSAZ 12.420
RSAlY LJOGZB 12.60
L.AIZ RSOGYB 12.620

RSDNAY LJlIZ9 12._

LJONAZ RSIYS 12.820
RSAIYS LJDNGZ 12._
LJAlZa RSDNGY 13,020
$.IZ9 RLOGAY 13.120

RSDAYB L.GIZ 13,190
1..JA28 RSGIY '3,2~
SJZB RLGAIY 13.320
LNIZY9 RSJOGA 14,420
L..GAY RSDIZB 14,i2ò
Lll2YB RSAI 14.62
L.JAYB RSON'Z t4.62

S.GYa RLoAlZ 14.920
SLJAlY RONG2B 16,62

SWoAY RNGIZII t5.82
FIGIII SLOAZY 16,180

SN..YB RLJOGZ 1S.32

RJDNGB SLAIZY 16.36

SONAYa RL.JIZ 1S.62O
flGIZY lJONAB 16,99

RLJoAI SNGlYII 11.00
RSOGZY L.AlB 17,100
RSJONI LGAZVII 17,100
RSDIII LNGAZY 11.610
RONAIB SLJlZY 17.1ll

RLDNIY SJAZS 18.49
RLoiya $.GAZ lB.98
S.JAIZ RLONYII '8.92

SJDGAZ RLNIYB , 9. 120
LGAIZY RSONB 20.22
SNGIZY RLJDAB 20.320
LJONAI flGZY9 20,420
LDGAZY FI.II9 20.420

SllGZY RlJAIB 20.620
S(LLYIL RL~DNA 20.=

LJD.-ii IlGZY 20.li
Rl"'AY SOGIZB 20,66

SDGZYIJ RL.JAI 20.92

SJDNIIJ RLGAZY 20.92
RlJAYB SONGIZ 21.20

RS.JYB LOGAIZ 21.=-

RDNGIZ SLJAYIJ 21.18

ROOl29 SL.AY 22.180

c A IJ

LONIYB RsAZ 22.22
R..GAZ SLOIYB 2.... 1eo
R.AZIJ SLONIY 24.68

L'iAYS RSOGIZ 24.6.

RSOGIY L.IAZB 24.1SO
LJOGIZ RSAYIJ 24.820
RLJGZY SDNAIB 2l.2B

æ.AlZ LDNGya 26.38

ONGIZa RSLJAY 26.620
RSoAZ LNGIYIJ 26.68
fIGzya SLJoAl 26.98

RLAIZY SJONGIJ 26.68

SJOGAI Ru.ZYIJ 26.120
RSIZY LJOOA9 26.190
RLDAZ 8.GIIJ ;!,8l
RSONZY WGAia 26.98

RsAY LONIZB 21.180
RSIZYB LJONGA 27.190
'lolYB l.JGAI 21.38
.IGAZB RSLOIY U.92
LOGAlY RSZIJ ;!.020

SONGlY RLJAZB 20.120
SoGlYB RL.IAl 20.620
L.elZY RSDAIS 28.620

6.AIZ ALOGYB 20.120

SJONAZ ~LGIYB 28.920
L.JZYS RSDNAI 29,020

SJAlZS RLONelY 29,120

SJoAZB RLNGIY 29.320
SLJ'ZY RONGAS 29.920
SLJoZY RNGAIS 30,020
LNAIZY RSOGB 30,020
LONAZY RSJGIS 30."20
lAlZYB RSONG 90.42
s.GAY RLOIZB 30.620
SN~ZYB RLJOGA 30,620
LOAlYB IIG~ 30,620
SDNZYB RLJAI 30, =
SJAYIJ RLDNIZ 30.920

RLJOIZ SNlIAYB 31,20

FIGAI SLOZYB 31.780

RJONGA SL'ZYB 31,98

RONIZS SLJGAY 31,980
R.AlB SLONZY 32, iso
RJOOAB SLNIZY 32f38

RLJIY SONAZB 9".00

RLJOCY ElAlZD J:.OOO
RtIIIAI I NR1YR ~q, lAn
fIG'YB SLJoAZ 33.68

RONGYS SlJAZ J:.18
FIAZB SlOGIY 34.38
RLOAIT S.GZIJ 34.48

A6DNIY LJGAlB 34..fi0
LJONIZ RSAYB 34.620
RSolYB L.IGAl 34.98

56
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LJDIZIJ RSGAY 36,020
RL.lZY SDGAIB 36.0e

RLJZYB SONGAI 36.4Ø~
.JGAIIJ RSLoZY 36.620
JONlIA9 RSliZY 36.120
L.lGIY RSDAZB 36.22

6GAlZY RLJONIJ 36.920
LJONGY RSAIZII 36.420
SJONAI RLGZYB 36,620
SollAZY RL.iIB 36,620
L.JIY9 RSONAZ 36.620

LJD13YIJ RSAIZ 36.920
SJOAIB RLNGZY 36.920
RSAY LOGIZB 36,98
RSAYB LON13IZ 31,38
SLJOIY RNGAZB 31.620
ROGAIZ SL.YB 91.18
LllAlY RSLS 31.82
LOAIYB RSlIl 39.22

SDNIYB RLJGAZ 36.320
L.JZYB RSDGAI 36,820
S.AYIJ RLOGIZ 40.120

SJOGIZ RLNAYB 40.920
ONGAIZ RSLJYB 41,120
RSZY LONA'B 41.38
OGAllB RSL.IY 41,620
RNGAZY SUOIB 41,68
RGAZ'rØ 6lJDNI 41,98

FIAIS SLOGZY 41._
RJONAII SLGIZY 42.100
LOGllY RSAS 42.22
RL.IIY SOAlB 421l
II..ZY WONGB 42._
RLJIlY SGAlZIJ 429E
RSOAZ L.iiiIB 42.88
RLJIYIJ SONlIAZ 43.00
RLJYB GNGAIZ 43,28
SOGAlY RL.lB 44.120
LJAZY RSDNIB 44.62
6.GlY RLOAIB 44.12

SJZYS RLONAI 46.120
NGAZS RSLJOI 46.32
FlGiZ SLOA YB 46.lI

GNAIZY RLJOGB 46.120

RJGZ SLAIYB 46,180
BDNAZY RLJIB 46.32
IUIZB 8LDNAY "'.:i

i.iiye RiIXAi ~l.~:i
SAllYS RLJONG 46,620

RJlB SLIIAIY 46.60
LJoiYB RSAIZ 46.62
SDAZS RL.GI 4t. =
RSIZ LNGAYB 41.38
RONAIZ SlJGYB 41.68

RDAlZS SL.GY 41.9l
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RlOlZY S.GAB 49,68
RSIY LDNAZB 49.98
RNGAlY SUDZB 49,1ll
RSOOY LNAlllJ 49.100
RDNGAY SUIZIJ 49.38

RGAIYB SLJDNZ 49.68
.JGlZB RSLDAY 49.120

ROGAYB SL.IIZ 49.7ll

JDNGza RSLAlY 49.92

RSOAlY L..GlB 60.60

LJDAlZ RSGYB 60.620
SJONI2 RLGAYB 60,720
RLJAZY SDNGlIJ 61.08

SJolZB RLNGAY 61.120
RSZY LOGAIB 61.180
IlAlZB RSLJY 61,32
RSYB LONGAI 61.68
RNAZYB SLJOGI 61.10

LONIZY RSAI 62.02
WGAlY RSIlZS 62.220
S.GIY RLOAlB 62.320

WOOAY RSIZB 62.42
LOIZYS RSGA 62.420
SJONGY RLAIZB 62,620
SJIYB RLDNAZ 62.720

NGAlYIJ RSLJOZ 62,920
SJDlYIJ RLNAIZ 62.920

DNGAYB RSLJIZ 63,120
RJDNGI SlAZYB 63.190
BONAlY RLJGZB 63.92

RJDGIB SLNAZY 64.1ll

SoAlYIJ RL.IGZ 64.32
L.JAZY RSOO'B 64.42

WAZYB RSDNGI 64.82
s.ZYS RLOGAI 64.92
FIIZB SLOOAY 66,190

RJIlZB SLGAlY 66.38

JONGIB RSY 51.620
FIGYB SLOAIZ 61.98
SOGllY RL.AI 6e,32
FlL.JAlY SDNGZB 68188
RSIY LOGAZIJ 69.18
RLJoAY SNGIZS 68.00

RSY LGAlZB 69.99
RSIYB LONGAZ 69.100
RNAlYIJ SLJOZ 59.=-
R6DYIJ LNiiAlz. 69.30
RONAYD OLJOIZ lit.oo

SJAZ RLONla 60.12
RJAIZ BLDNYIJ 61,90

L.IAlY RSDGZa 6202
RJAZ InIYB 62 190
LJDAY IlIZS 62.22
LJAlY9 IlDNGZ 62.42
&.IYB RLOOAZ 62620
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~OAYB RSGlZ 62,6i
SJDNYB F1LG.aZ 62 72

FlalZY SWOAB 63,38
FlOHGlY SLJAIl 63,68

FlGlZY9 SLJDN" 63.18
RJOHla SLaA2y 63.98

ROGZYII SL..'" 63,98

f10IZY L-"OA9 64,7l:l
..G"IZ f1LOY9 05,320

JOHG.l RSLlY9 05.620

.J.lZIl f1LDNY 05,72
JOOAZ9 FlLNIY 05,92

LJGIZY IlDN"9 66,420

LJOOZY FI.a9 66.62
SJD"IZ F1LNGYIl M,72
NGIZYIl FlLJD" 67,120
RSAZY lONGIB 67,190
DNGZYB FlLJ.a 67,32

LO"IZY FlGIl 68.020

SDNIZY FllJGAB 68, ~2O
SJ"IY RLDNZ9 68,320

SDlZY9 RL..G" 68,620
SJOOAY F1LNIZIl 68,620
F100'" SLNlYB 69.711

$-AZY IlLOOiB 70.620
SJAZya RlllGI 70,920

FlONGIY SLJAZB 71,1lj

Rooiya SL.AZ 71,68
FI"IZ SLOOYIl 71,18

F1DNAZ suiiya 7~,!l

FI.lia SLONGY 72.1lj

F1DAZIl SLNGIY 72,38
FlLJIZY SONG.l 72,99
FlUeZY SNO",a 73.08

JDNG.a FlLZYB 73,120
JOOAIIl IlLNZY 73,620
P.lzya SLJOG" 73,6l
R.GAY SLDIZ9 73,68
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RDNZYIl SLJG.l 73,18

RJAya 6lDNIZ 73.ii
WOOIY flAZB 74.220
RS.lY LDNGZ9 74.79

DNGIYB IlLJAZ 74,92

RSeAY LNGIZB 74,_
...l1B IlLOOY 75.620

JDNA2B f1lGlY 75.720
L.LLY f1DG"1l 79.22
LJONZY RS.la 7l.42

L.HZY8 RSONOA 78,62
LJDlYB IlG.l 76,ø;
..GAYB IlLDIZ 77.32
B..lY RLOGZIl 7l. ~2O

SJDNAY FlLOIZB 7l,32

SJ.lYB FlLONGZ 7l,52O

SJDAYII RLNGIZ 7l.72O
RG.alY SWDNII 79,38

FlOOIl SL.11l 79,68
FION.l SLGZYIl 79,6l

F1DAIIl SLNGlY 79,_
RLJDlY SNGA2B øo,6Ø
FlONIYB SLJGAZ 81,38
SJIZY RLONA9 02,62
NG.aZY f1lJDB 02,720
SJOOZY RLN.lB 82,720
ONGA2Y RSLJIB Ø2,92O
G.lZYB f1lJDN 83.120
OOAZYIl f1L..1 83,32

JDNAJB RSlGZY 83,32

FIAYB SLOOIZ 83,70
F10011 SLN"YB 83,_

LJOIY RSAZB 94,1l2O
SD"IZY FlL..aB 94.120
lJDIYB IIGA2 94,420
F100.lY SL.ZIL 97,180

JDNGIZ f1Ulya 97,32

JOGIZB ASlN"Y 97.72
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FI01Y SLo",a 97,70
FU2Ye 6LONAI EI" 180
IIIZY LONGA9 lI,!l
IIDZY LNa"IB 99, ~lj
FlAIZY SUDGB 89,180
RDNA2Y SlJGIB 99,38

R"'lYB SLJDNG 99.6l

RDA2YB SL.GI 99.18
SJOOIY RLNAZ9 90,32

DNOAIY ASLJZB 90,620
OO"'YB f1LI-Z 9O.a2

..GZYB IlLD.l 91,620

LJ"'ZY ASDNGB 92.220
S..IZY RlOGAB 92.320

LJOAZY RSGIB 92,420
SJDNZY F1u¡"iB 92,620
SJIZYB RLONGA 92,72

SJDZYIl RING'" 92,920
N"IZYB f1lJOO 92,a2

DNAZYB ASlJGI 93.120
fUDNIZ SlG"YII 93,18

RJOIZB SLNG"Y 94,180
fUGIY SLDAZB 96,.38
FIONGY SL"IZB 96,i;

RJIYB SLONA2 96.78
RJOOYB SLNAIZ 96.90

RSDIY LNGAZ9 96,18

FlON"'Y SLJGZB 9l'!l

RD"'YB sL..aZ 97,38

JDNIZB f1LG"Y 97.520
FI1YIl SLOG "I 97.!l
..aIYB RSLDA2 99.120

JDNOYB flLAIZ 99,32

LJD.aY IIGZB 10C,ll:x
SJDNIY RLGA2B LOC. 120
SJOIYB RlGAZ 10C.5:x
ON.lYIl IlLJGZ 10C,72
F100IZY sL.."a 101,38
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JO"'l I1LNYIl 10332

RJA2Y 6LONIB 103,18
ONGIZV RS 104,72
OGIZYB F1L." 1OS.12O

FIIYB 6LOGAZ 106,r;

IIYB 6LG.aZ 106,78
..GAZ IlDIIl 107.120

.JAZIl ASLONI 107.520

SJAll" FlLONGII ~Of,32

SJOAZY RLNGIB 108,62
F1D.aZ SLNGYIl 109.780
FlDNIZY 6LJG.l 11 " ~øo

RJAJY 6LONZB 111,38
RJOGAY SlNI2B 1",i;
FlOl2YB SL..G" 11 1.68

JON"'Z RSLGYB 1 13, ~2O
JD"'ZEI RSLNGY 113,620
R.AZ SlOGIB 113..68
F1A2YB 6LONGI ~13,_
lJDIZY RSGA9 114,22
..O"'Y RSLCZB 114.72

ONllYB IIWlA "4,92
JONG"Y R8LIZB 114,9io
JGIlYB RSLONl I ~5. 120
JOGAYIl IILNIZ 116.32

GJOAlY RING1B 1 ~." 120
..AZYII RSLOOI 111,32

OOAlZY IIL.B f2.72O
FIAIY 6LOGZB 121,190
FION"Y SLGIZa 121,38
F1.aYIL SLDNGZ 121,i;

F1OAya SLNOIZ 121.700
.."'Yil RSLOGZ 124,920

JONAYB RGlGI2 1:l,12O
RJI2Y SLON"1l 1:l.i;

RJOG2Y SLN.lB 1:l,790
RD"lZY SL..GB 127, '80
..GI2Y RSlO"B 12e.920
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JDNGZY RSL"IB LZ9, ~2O
JGIZYB ASLON" '29,32

JDZYEl RGLNAI '29,620
6JDI2Y RLNGAIl 130.32

DNAIZY RSLJGB '30,620
OAI2YEl RSL.G 130,920
RJOOIY SLNA2B '3~,38

FIIZY SLOOAB ~36,3E0

RJONZ' SlGAIB 136.6l0
RJIZYB SLONGA 136,790
FIOZYEl SLNGAI '35,_

JDNGIY RSLA2B 136.120
JCOIYB ASLNAZ 137.120
.J-lllYB ASLOGA. 139,120
.JDN1YB RatGAI 13:9,320

FIONIY SLGA21l '43. '90
fUOIYB SLNGAZ '43.68

JG.lZY RSLDNB 144.320

JDGA2Y RSNla '46,120
JONIYB RSlGA2 146.920.
RJ.aZY SlONGB 161.38
RJOAZ SINGIIl 161.69
JOOAlY RSINZB '62,720
...l1Y IILOGIl '64,720

JOA2Y RGLGIB '64,82
JAllYlI RSlONG ~66. 1io
JCA2B RSLNOI 166.32
F1OAlY SLNG2B 169,180
JDAlY RSGZa 162.Sio
JO.aYB IlLNGZ 162,a2

JOGIZV RSINAB 111,92O
F1OIZY SLNO.l 113,38

JOIZY RGLG.l 116,720
JCIZYB IlLNOA 177,120
JO.lZY RSLNGB 192,72


