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Loux, T., & Gibson, A. K. (2019), Using Flint, Michigan, Lead Data in
Introductory Statistics. Teaching Statistics, 41(3), 85—88.
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The Environmental Protection Agency (EPA)'s Lead and

Copper Rule (LCR) of 1991 requires that if more than 20

104 of tested homes in a jurisdiction have lead levels S

greater than 15 parts per billion (ppb), ie, if the 90th per- lz::

centile of the sample is above 15 ppb, action must be

taken to mitigate the risks of lead poisoning [7]. 0
When the source of Flint's water was first moved to

Flint River, the MDEQ took 71 samples from local taps.

Two of these samples were later dropped from the full

data set. One sample of 104 ppb was removed because it . . . .

was taken from a house with a filter, as only unfiltered Lead (ppb)

home taps were supposed to be sampled. The other sam-

ple of 20 ppb was removed because it was from a busi-

ness, not a home [2]. With the omission of these two

samples (both above the EPA's 15 ppb action level), the

90th percentile in the data set changed from 19 to

12 ppb, just under the EPA's action level [8].

Caount

FIGURE 1 Histogram of Michigan Department of
Environmental Quality tap water lead measurements, with two
dropped observations shown in red. Dashed vertical line represents
15 ppb Environmental Protection Agency action level |Colour
figure can be viewed at wileyonlinelibrary.com|



Wang et al. (2016) Springer book chapter

Home > Advancesin Water Resources Management » Chapter

Mathematical Modeling of Water Properties

Chapter
pp 531-564 | Cite this chapter

Abstract

Mathematical models describing physical water property data are presented. These models
define each of the following water properties as a function of the water temperature. The
water property models developed include the specific weight, density, modulus of
elasticity, dynamic viscosity, kinematic viscosity, surface tension and vapor pressure.

Along with each model, the actual data and calculated values are presented for comparison.



and what about the other direction?

e Using math to better understand water

 Using water to better understand math _



Water pouring puzzles

each step stops when source jug is empty or
destination jug is full, whatever happens first

8 : ?
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Starting state of the standard puzzle; ajug = »

filled with 8 units of water, and two empty jugs of
sizes 5 and 3. The solver must pour the water so
that the first and second jugs both contain 4

units, and the third is empty.



Water pouring puzzles (solvabiity depends on ged)

each step stops when source jug is empty or
destination jug is full, whatever happens first
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Hydrostatic Solution Of Particular Trinominial Equations

https://www.archimedes-lab.org/Maths1 Hydrostatic.html

A. Demanet devised an interesting method of solution of trinomial equations which
depends on the use of communicating vessels of convenient forms.

To solve an equation of the third degree of the form:

X +x=c

For a set of vessels (even with different sha pes where ¢ is a constant, an inverted cone and a cylinder, joined together by means of a
tube, are taken.

or volumes) connected below, the liquid comes As shown below.

to rest at the same level in each. Each vessel : ted lind
has constant hydrostatic pressure. o invertea cone cylinaer

When ¢ milliliters of water are poured into one
vessel, water comes to rest at same level h in each.
If cylinder base has area 1 cm?, cylinder’s volume is h. h

. I3 .
If cone’s r and h have ratio \/;, cone’s volume is h3.

Thus, observing h yields a solution to x® + x = c.
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https://www.archimedes-lab.org/Maths1_Hydrostatic.html

Levi, M., & Tokieda, T. (2021). A Communicating-Vessels Proof of
Holder’s Inequality. The American Mathematical Monthly, 128(4), 370.
https://doi.org/10.1080/00029890.2021.1865728

A Communicating-Vessels Proof
of Holder’s Inequality

Mark Levi and Tadashi Tokieda

Abstract. Holder’s inequality receives a variety of proofs in the literature. This note gives a
new derivation, interpreting the inequality as the tendency of still water to settle in the lowest
potential energy.

Visualize n vessels holding water to levels hy, ..., h,. Their bases communicate
via pipes, which are initially shut. Now open all the pipes. Then water settles to some
common level (h), and thereby the potential energy decreases. This decrease encodes
Holder’s inequality.


https://doi.org/10.1080/00029890.2021.1865728

supporting faculty member of UTEP Inter-American Jewish Studies

Program through its existence (2005-2018)
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Religion &
Mathematics

“Divinity &
Infinity”

Divinity and Infinity with Dr. Larry Lesser

Temple Mount Sinai
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158 views Mar 18, 2021

https://larrylesser.com/judaism/

UTEP College of Science
May 19 at 10:00 AM - Q¥

In honor of Jewish-American Heritage Month, this month's second post of Celebrating Diversity in
Science is honoring one of our amazing Jewish Professors here at the college, Dr. Larry Lesser

from the Department of Mathematical Sciences! @ .
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language, B2 has published In his
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publications as wall as In a grant-
funaed international speaker series ne
co-organized.

3 comments © shares

Mathematicians, theologians, and even children ponder the nature of the infinite. We'll explore (in an accessible, interactive way!) how math concepts can help illuminate some big ideas in

Judaism/religion, including: the value of life, commandments, and the coexistence of God's transcendence and immanence.


https://larrylesser.com/judaism/

Yehuda Shurpin “21 things the Torah is compared to”

https://www.chabad.org/library/article cdo/aid/5522538/jewish/21-Things-the-Torah-Is-Compared-To.htm

Water Fire A Loving Doe
Wine Bee Kings

Oil Goad Pillars

Light Wood -ragrance
Milk Fig Tree Rain

Honey Bird Salt

Bread Nut Sword


https://www.chabad.org/library/article_cdo/aid/5522538/jewish/21-Things-the-Torah-Is-Compared-To.htm

What is Torah (“instructions”)?

Pentateuch scroll (“5 books of Moses”; Chumash):

Genesis, Exodus, Leviticus, Numbers, Deuteronomy



What is Torah?

e Written Torah (Tanakh; Hebrew Bible; “Old Testament”):

Torah (Genesis, Exodus, Leviticus, Numbers, Deuteronomy)

Nevi'im (“Prophets”, 8 historical books such as Joshua & Isaiah)
Ketuvim (“Writings”, 11 wisdom books: Psalms, Proverbs, Ruth, etc.)



What is Torah?

e Written Torah (Tanakh; Hebrew Bible; “Old Testament”):
Torah (Genesis, Exodus, Leviticus, Numbers, Deuteronomy)
Nevi'im (“Prophets”, 8 historical books such as Joshua & Isaiah)
Ketuvim (“Writings”, 11 wisdom books: Psalms, Proverbs, Ruth, etc.)
e Oral Torah (Talmud): 63 tractates (2711 double-sided pages) of
Mishnah (Rabbi Yehuda ha-Nasi, 189; mostly in Hebrew) &
Gemara (Ravina Il & Rav Ashi, 500; mostly in Aramaic about Mishnah)



What is Torah?

e Written Torah (Tanakh; Hebrew Bible; “Old Testament”):
Torah (Genesis, Exodus, Leviticus, Numbers, Deuteronomy)
Nevi'im (“Prophets”, 8 historical books such as Joshua & Isaiah)
Ketuvim (“Writings”, 11 wisdom books: Psalms, Proverbs, Ruth, etc.)
e Oral Torah (Talmud): 63 tractates (2711 double-sided pages) of
Mishnah (Rabbi Yehuda ha-Nasi, 189; mostly in Hebrew) &
Gemara (Ravina Il & Rav Ashi, 500; mostly in Aramaic about Mishnah)

e Oral Torah (Midrash; some in Talmud, some not): Judaic biblical
interpretation, the method, or a collection; some written during period
of Mishna, some later; can discuss halacha (law) or aggadah (parable)



a page of Talmud

(late 1800s Vilna edition) R. Danya Ruttenberg
https://lifeisasacredtext.substack.com/p/jews-for-exegesis

# A T s i o Pl |

g
E
;

man 70 oe TR g g Tp Y oo
P o reen e bl m'::;‘ ::.—.,u
wnﬂnﬂﬁ*ﬁbbﬂr "ore bR - e TEhs G0 s Wbbope
“ﬁwﬁmwﬂfﬁ' o T 9 OB ke b e B T T 'ﬁhmranranm
TN Zhom ™ ¥Em ! T e bh o
atrn 3 8 BGTSH b e B i - Pl i
7 wales BR 7300 PO pTpb iy e Er b o o Tob
e mls e | 2 ) ook e PRI P S 1 ob ko
R Ve v b UL DR D B s COMMENTARIES
b ym OTE Vo6 PR T TR -3 Rrros bon s e
3 T oD T o oed m—am 200 T eierr
st L mm!_':www [ W D v
e T T 3 :Bipen
3™ ot et (281 " ik ey i *The printers of the
ﬂwrwam# ool w I Vilna Talmud printed
e T plee faby W e _gf' 100 P several newly
o 3 i PECPORTD DD TR SURD 3 u-hmm:"im‘nm
flREy e R o
. = L TROT PRD
SETap el b b o RS M el o e
T4 a b ehitente Sl . gt outer margins of
¥e gewy STVETE B ool T e el phen g0 Wb their edition. These
£ rolea « g e o mxn‘-; FESh JOE- T STRN D included of
= E R ey p TR P’?‘"ﬁ' T Tnlr T i
g mw%b‘- 1) om0 pro T e the most important
ey plon 7 {97 T nn TP T TP 0 BN i e of the carly medieval
=0 b ror s o T broe 0 Rz vinh oAl Th P e
ﬁnmm,‘mmﬂ m:&d‘-—xf’h: pen O works., Towards this
B g el el b end, scholars were
nlen piope 111: Fig =1 e oo it oeph
E;;f ﬁ:ﬂ id ik T;ﬂcan:ﬂmn“ ; sent 1o European ritten in Ar !
e T [T B e mhgre o o e mepps P T libraries (includin . Ly R e Py :
PRI Ry oyl g gt P Bl I Hiaﬂﬂ':a'utluniin e fd el .hﬁiwﬁ»
T i e [ gl ety b=y wpea mep ol p pee 30 = . Py i ; 4 i PP
o ra AR TS o Yo o i S e T+ A o TN - o 2 T R t). Talmud is composed of Mishnah followed by sugyot
PERPTT0 TR W (o e ToUI AT D roe S Y SReh T e e e topy out these lost it. ' L
TRCTEO LRSS0 W e oy e e e gty S0 G TR P ’
oo pipee £b S0 ok b # e treasures of Jewish
B e cn oo dmpbd  NETD ROCN CWRE OV W0 T O°R i religious literature
T e ey CTROITES OTle TR0 e upe B ! :
dempareyr w T OTEN TEY DT TED IR TN Since none of these
mwifvfzﬂ MOD ®30 RETO T AT mrerst commentaries
b=t B R e g £ e e
|P:_r- L - mﬁ‘?: DT ey s v =T D TS covered the full text
T WSy | e QR ey e e of the Talmud,
o B m;’m;";’mf N e Kp AETN OIS0 O . diffarent ones were
foiphy pmos ooy seb o TR TRBD WY OSSN NRE TTED | Sees mensh 1WOROtR Gk printed with the
W 2 wtm e moe oo CTED DR TTITTRE 20K MO OVADDN  se oo« 0k B ROCE TP SR inclhidial tractabes™
[3 m:;n sIamn OO nmni'l:r: ‘mlrn:;'_‘mu i *ﬂﬁ.‘-‘:#—-ﬂm LT
PG 7O G 30 0 DT e e MOS0 M ST YO M ¥ ’
I MR IWIDLTET JoMD YESPD WOE [0S TR EDon = :
T o prire 1M 5T RO WOR NGTG TON0 TESEE YRS [ MY (e 'The additional commentaries include the following: Rabbenu Hananel,
] HOT I WTISTOT WD e mhee ~
L2t g g b i i b wen Sefer Ha-Mafteah (R. Nissim Ben Jacob, Tosafot Yeshanim, Rabbenu Gershom (Mainz
An ‘3 o ol b 278 B opa chop bt rhen obo wacplnn TR TR i
skl il om0 sl ol ot oz L Commentary), Tosefot RI"D, Shittah Mequbbetzet”
o i - e bl B T b 3% e Bt peprhinies st 4+ Bomoneng wopr b TN TR

P (e oh 'l"1:[: < S Ene ot alth T p oh e mwere b 3 porh

L,-:rr- o —-;.o:.;-*ri rﬂﬁﬁ'.‘:;‘h‘&:?h.ﬂb BT fp b (o rer T TPL'-'J-‘;:;
T b = v R pomrerd ol PTG TR RSTIR G 763 DR 196 T0N6 PR0E
'-_-T Bm [ 1k it { o | m?ﬁrn’__ T ) p:cr_?‘::'!'ﬁ te g hn owwhp ool - pop bz

[on 22 | e owe b T B R TR b4 w0 chere b gh vED pronph pmpn % et e pApanad

i  BreabatT. 1 R e mmws ﬂﬂnﬂm‘ & Pmmrs Mﬂms



https://lifeisasacredtext.substack.com/p/jews-for-exegesis

why Talmud is compared to yam ha-7almud (the sea of Talmud):
(Michael Katz & Gershon Schwartz, 1997, p. 7)

 The Talmud is as massive and deep as a sea.
 Much of the Talmud is hidden from the eye, beneath the surface.
e A source of life/nourishment AND a forbidding place.

e One is cleansed/purified by it,
yet one can drown in its deep waters and strong currents
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How Did Water Solve the 1800-Year-0ld Talmudic Bankruptcy Problem?

Mathologer @
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Today we are solving an ancient bankruptcy puzzle from the Talmud using the principle of communicating vessels. A very nice visual way of
making sense of an otherwise tricky problem.

https://www.youtube.com/watch?v=uNemXgZ-MWY
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Rabbi Ari Lev: https://www.kol-tzedek.org/rabbis-blog/torah-is-water-and-water-is-life

Rabbi Andrew Pepperstone writes: “One could go back to any Torah portion
and find connections to water, wells, or rain. In Genesis, one of the few
things that precede Creation is the primordial water.... Avraham digs wells.
Jacob crosses rivers and uncovers a well. Joseph saves Egypt from a lack of
water. The Israelites are enslaved to make mud-based bricks, and pass
through the Sea of Reeds when their enslavement comes to an end. During
the years of wandering, water is a major issue, since it is a scarce and
precious resource in a desert. One could read the entire Torah as a narrative
centered on water.”

The rabbis of the Talmud take this even further. They assert that Torah is
itself water (Ein Mayim Elah Torah). It is sustenance and survival, it is
transformative and healing. And perhaps most vividly, we call upon Mayyim
Hayyim - Living Waters and Torah Hayyim - a living tradition.


https://www.kol-tzedek.org/rabbis-blog/torah-is-water-and-water-is-life

Water/Torah as indispensable source of life

https://www.jtsa.edu/torah/torah-and-jewish-survival/, JTS Chancellor emeritus R. Ismar Schorsch

On the verse “They traveled 3 days in the wilderness and found no
water” (Exodus 15:22), some mystically inclined Rabbis opined: Water
actually stands for Torah, as it is said (Isaiah 55:1), “Ho, all who are
thirsty, come for water.”

Having gone for 3 days without Torah, the prophets among them
stepped forth and legislated that the Torah should be read on the 2nd
and 5th days of the week as well as on Shabbat so that they would not
let 3 days pass without Torah. (Bava Kama 82a:5,6)


https://www.jtsa.edu/torah/torah-and-jewish-survival/

| THE MULTICULTURAL IMPACT
OF AESOP'S FABLES

History and African American Studies professor Dr. Selfa
Chew-Melendez leads an exploration of how Aesop's
Fables have impacted the ethical teachings of Mexican,
|ewish, Middle Eastern, and other cultures.

Opera UTEP students will perform excerpts from THE
FOX & THE COOKIE, and Dr. Larry Lesser will perform
one of his original songs.

Panelists include professors Larry Lesser (Math), Alireza
Vaziri (Graphic Design), Cristina Morales {Sociology).

TUESDAY, MARCH 21, 12-1:30 P.M.
UTEP Fox Fine Arts Recital Hall
Free and open to the public

@ELE
'*'J@%% o
= !

Scan for
more infarmation

This event is part of a series of Enrichment Events
surrounding Opera UTEP's world-premiere
production of Maria Thompson Corley's chamber
opera for children, THE FOX AND THE COOKIE
on March 27 & 28.

Visit utep.edu/opera for more information.

Dr. Larry Lesser

axis of symmetry

“Parables & Parabolas:

Jewish Connections to

- rectum

Aesop’s Fables” X\

directrix
Opera UTEP presents the world premiere of : :

tFOXcookie

waords and music by Maria Thompson Corley

MARCH 27-28, 2023, 6:30 P.M.




“Fox & Fishes” parable from Talmud (Brachot 61b:7)

Rabbi Akiva answered him: | will relate a parable. To what can this be compared?

It is like a fox walking along a riverbank when he sees fish gathering and fleeing from place to
place. The fox said to them: From what are you fleeing?

They said to him: We are fleeing from the nets that people cast upon us.

He said to them: Do(]/ou wish to come up onto dry land, and we will reside together just as
my ancestors resided with your ancestors?

The fish said to him: You are the one of whom they say, he is the cleverest of animals?
You are not clever; you are a fool. If we are afraid in the water, our natural habitat which
gives us life, then in a habitat that causes our death, all the more so.

The moral is: So too, we Jews, now that we sit and engage in Torah study... we fear the
empire to this extent; if we proceed to sit idle from its study, as its abandonment is the
habitat that causes our death, all the more so will we fear the empire.



Avot De Rabbi Natan 6:2

(Sefaria.org translation; image from https://en.wikipedia.org/wiki/Rabbi Akiva)

Drink in their words thirstily: This refers to Rabbi Akiva.

What were the origins of Rabbi Akiva? They say that he
was 40 years old and had still not learned anything.

Once, he was standing at the mouth of a well and he
said: Who carved a hole in this stone? They said to him:
It is from the water, which constantly falls on it, day
after day.... Akiva, don't you know this from the verse
(Job 14:19) “Water erodes stones”?

Rabbi Akiva... said: If something soft can carve
something hard, then all the more so, the words of
Torah, which are like steel, can engrave themselves on
my heart, which is but flesh and blood.

Rabbi Akiva

_-“.:.- | ::.
16th-century illustration

Born Akiva ben Yosef
c. 50 CE
Lod, Judea
Died 1356 CE

Caesarea, Judea

Burial place Tiberas, Galilee


https://en.wikipedia.org/wiki/Rabbi_Akiva

A\/Ot DE R(Jbbl /\/(Jt(]l’) 62 (Sefaria.org translation)

He immediately went to start studying Torah. He went with his

son and
He then

they sat down by the schoolteachers....
took hold of one end of the tablet, and his son took hold

of the other end. The teacher wrote down aleph and beit* for

him, anc

book of
until he

*the first

he learned them (aleph to tav, and he learned them; the
_eviticus, and he learned it). And he went on studying

earned the whole Torah.

2 of the 22 letters in the Hebrew alphabet



images from http://wellspringsofwisdom.com/water-wears-stone/, https://engediresourcecenter.com/wp-content,
https://www.facebook.com/photo.php?fbid=4036590366362258&id=451473201540677&set=a.537215732966423



http://wellspringsofwisdom.com/water-wears-stone/
https://engediresourcecenter.com/wp-content
https://www.facebook.com/photo.php?fbid=4036590366362258&id=451473201540677&set=a.537215732966423

inspiration/transformation

Follow your dreams/bucketlist: it wasn’t too late for middle-aged
Akiva (a “nontraditional-aged first-gen student”!),

nor for late bloomer middle-aged me to make my 2020 CD!
(see Amazon, iTUNES, etc.)

SPARKS the recording of “The Stone’
o 4 ends with dripping water!

https://www.youtube.com/watch?v=upVaXsx0IlcE

4



https://www.youtube.com/watch?v=upVaXsx0lcE

“The S ?
e tO n e https://www.youtube.com/watch?v=upVaXsx0OIcE

(from 2020 NMMA award-winning album Sparks)

Simple shepherd came

by a well one day

where dripping water made
a hole so deep.

As more drops fell

on stone by the well,
inspiration swelled

and was recerved. He said:

Like water wears away the slone,
timeless ancient words

can surely impress upon my heart.
Water, wear away the stone —
stone that holds my heart,

and may the shaping start.

When he was 40,
he began the journey,

did the learning

that made him wise.
And he taught others
in great numbers:

the well he discovered
never went dry!

Like water wears away the stone,
timeless ancient words

can surely impress upon my heart.
Water, wear away the stone —
stone that holds my heart,

and may the shaping start ...

Wear away the stone,
wear away rhe stone,
there 's a way

fo wear away the stone.


https://www.youtube.com/watch?v=upVaXsx0lcE

Ubuntu

* Not just the name of an open-source operating system

e African (Zulu/Bantu) concept emphasizing the universal
interconnectedness between people

e One translation: “l am because we are”



big thanks to....

e UTEP World Water Week team, especially CoS Assoc. Dean Liz Walsh

* CoLA Dean Anadeli Bencomo (for her CoS talks on synergy between
liberal arts and science)

e All who encouraged or supported my connections among Jewish
studies, math, and music (especially Dr. Clay Bench, R. Ben Zeidman,
R. Geoff Mitelman, and funding from CLAL/John Templeton Foundation)

e Everyone who attended or helped spread the word!



seed for song about interdependence

=

Text: Midrash Rabbah Vayikra 4:6

Rabbi Shimon bar Yochai taught a parable:
Men were on a ship. One of them took a drill
and started drilling underneath him. The
others said to him, "What are you doing 1"
He replied, "What do you care? Is this not
underneath my area that | am drilling?!™ They
said to him, "But the water will rise and flood

us all on this ship.”




environmental issues sparked a 2nd verse

“When it comes to climate, countries... are at the mercy of
actions taken by people on the other side of the planet....
[A]n island nation in the Pacific Ocean could reduce its
greenhouse-gas emissions to 0 and nevertheless be
submerged under the rising waves if other countries don’t
follow suit.” — historian/philosopher Yuval Noah Harai



(" )
ROWboat https://www.youtube.com/watch?v=4dM7cgCZiX4 (IﬂSplratIOﬂI Mld raSh Rabbah Vaylkra 4:6)
performed at UTEP Earth Day 2011 and UTEP World Water Week 2024.

(from Lesser’s 2020 NMMA-award-winning album Sparks)

Imagine many men

out on a rowboat.

Suddenly, one pulls out a drill

and starts to bore a hole

under his own seat.

“*What are you doing?!” others vell.

Can a man

rightfully answer
“What's it to you

what [ do in my space”?

Now from this boat we row,
we gaze at the waters
where we once could fish and swim.
The heavens have a hole

and glaciers are melting,

raising up these waters we're 1n.

Can a man

rightfully answer
“What’s it to you

what I do in my space”?

Oh how will we go

out on our rowboat?


https://www.youtube.com/watch?v=4dM7cgCZiX4




“Same Boat” under consideration for fall 2025 Paloma Press book

L. A. Igloria, A. Cassinetto, & D. Hassler (Eds.), The Nature of Our Times:
Poems on America’s Lands, Waters, Wildlife, and Other Natural Wonders

(also see https://poetsforscience.org/)

On

waters where we once could fish,

waters where we once could swim,

waters that did not reach our beach house
even at high tide,

we
encounter ourselves in the sea of midrash as we
encounter Rashbi’s parable of sailors who
encounter a guy claiming the right to drill

under his seat.


https://poetsforscience.org/
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