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B.S. and M.S. in Mathematics, Ural State University

Analogue of B.A. in Contemporary Dance [3-year course,
Contemporary Dance School, Yekaterinburg Contemporary Art Centre,
dir. Lev Shulman]

M.F.A. in Dance, George Washington University[adv. Maida Withers]

Ph.D. in Peformance Studies, University of California, Davis [adv. Lynette
Hunter]

Dancer of Provincial Dances Theatre [chor. Tatiana Baganovdl]
Independent dance artist since 2006

Author of Small Format Festival [Yekaterinburg 2007-17, Tyumen 2016-17]
Co-author of Never Event [London 2026]

Writing about performance for Bubble Gum and academically


https://ekazha.wordpress.com/

DANCE AND MATHEMATICS

Dr. Karl Schaffer — dancer, choreographer, math
professor https://movespeakspin.com

The dance company MoveSpeakSpin, founded in
1987, is co-directed by Karl Schaffer and Erik Stern,
and tours infernationally.

Karl frequently travel nationally and internationally to
give presentations on dance and mathematics.

Once a month on Sunday mornings (PST). Karl hosts a
Dance, Movement Arts, and Mathematics (DMAM)
Gathering as an ongoing monthly Zoom event. Next
will be on April 12, 10:30 AM Pacific Time.



https://movespeakspin.com/
https://youtu.be/Ws2y-cGoWqQ
https://youtu.be/Ws2y-cGoWqQ
https://youtu.be/Ws2y-cGoWqQ
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SchafferStern.org

Math Dance

This is the home page for the math dance work of the Dr. Schaffer and Mr. Stern Dance Ensemble and for our umbrella organization,
MoveSpeakSpin.

SternWorks.org

Home | About Us | Lessons | Workshops | Book Shop | Contact

Who we are:

The dance company, founded in 1987, is co-directed by Karl Schaffer and Erik Stern, and tours internationally. Our long-time
collaborators have included Gregg Lizenbery, Scott Kim, and Chris Jones, along with long-time performer Saki. Dr. Schaffer and Mr. Stern
has received funding from the National Endowment for the Arts, the California Arts Council, the Cultural Council of Santa Cruz County,
and the Community Foundation of Santa Cruz County.

See the October, 2012 TEDx presentation by Karl Schaffer and Erik Stern on our educational approach to combining dance and
mathematics.

Here are Video excerpts of Dr. Schaffer and Mr. Stern Dance Ensemble works.

Our book Math Dance is available_here.

Karl Schaffer and Erik Stern are on the Teaching Artist Roster of the Kennedy Center for the Performing Arts Partners in
Education program, and frequently travel nationally and internationally to give presentations on dance and mathematics.

2026

Sat., Mar. 21 at 7 PM and Sun., Mar. 22 at 3:30 PM. As part of Dance Mission Theater's Spring_Choreographer's Showcase
MoveSpeakSpin dancers Jane Real, Laurel Shastri, and Hannah Woolfenden perform "Kilo Girl" choreographed by Karl Schaffer. The
dance celebrates the long unheralded women so-called "computers" who did the paper and pencil mathematical calculations central to
the development of code-breaking, computing, and space technologies.

Once a month on Sunday mornings (PST). Karl hosts a Dance, Movement Arts, and Mathematics (DMAM) Gathering as an ongoing
monthly Zoom event. More info here. Email "DanceAndMath at gmail.com" if you would like to join us. Next will be on Sunday, Mar. 15,
2026 at 10:30 AM PST (California time). At that meeting Jenny Ludwigs who is a PhD student in math education at Stockholm
University will present on a PhD project in haptics, mathematics learning, movement, and perception. These DMAM meetings have been
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DANCE AND MATHEMATICS

Math —> Dance
Dance —> Math
Math + Dance + Play
Dance —> New math problems

History / Storytelling
Classroom Activities

“Karl Schaffer (Choreographer) on ‘Dancing with Mathematics.'”
YouTube, uploaded by Piero Scaruffi, 15 June 2017. youtu.be/pEFAGI407ZdA



http://youtu.be/pEFAGl4oZdA

Tanen 1 Maremaruka

Hemporay Gouisine rojga nazay 8 ydacTeopaia B aaboparopan Ixoao Puanelipo, on paccka-
anipan o ceoen Meroge “Real Time Compozsition”, n 0B LAcHA 6ro, HONMIETVE MATOMATHIECKI
annapat. Mumenno Torja Ko sHe OpHILG 0CO3HAHKEES TODO, YTO BOIMOMHEO COCOHHHTE B CBO-
el QeATeNLHOCTH TAHCI B MATCMATHEY, JBC MO TOOHMLIe NuciHnmae. OUERra Mens 049ein
MEUIePAANA B 3TOM HAMHHANHH, H MB HAYATH HOTHXOHBKY paboTaTh HAJ 3ToH TeMol.

Hanpesep, “Accumulation™ [anri, HAKONICHEE, AKKVMYITHIRA), KAk CO0cob co3ianid Tan-
OEBAIRHONG MATEPHALA, MOMET BRITE ONHCAN HTCPATHEHED [NOMAPOBLIM) AJTOPHTMOM:

iy = g — HCXOMHOE TIOJIOMCHRE,

n = fn-1 + Yo — HA KAMOOM IADe Go0ARIHCM HOBOC JIBHMCCHHEE.

B srex chosnadennay -, — OBHMKCHHH, & 4, — TAHEBANLHEE hpashl, cOCTOMIAE B3 71 110-
CALIOBATEIEHER IBHACHAT 1, 72, .. ., “fn; AT OPHMEDA, OCTANOBHAMCA HA B IRHACHEAY, TOTIA,

HCNOJT B OIHCANHEIR H'l'(.‘l.!'rl'['l.[]!l!hlﬁ ESTOPHTM, IOV SO IO ICTOBATC I EHOCT S A

T'={70,7,-. .1}

T. 0. I' — 310 ynopa SoueHHoe MHOACCTRO IBHMCHANL, YOIOBHMES, YT0 NOPALOK OIPEIeIHeTER
secToM B osanaen [
Teneph MOMEO PACCMOTEETE NPEODPAIOBAHRE MEOHeCTRA [

Jpa npoeThix npaMepa Opeobpasonanm:

in(l = = {7 Lo N L “tn} HHBCRCHA, NPH KOTOPOM KAMION MBHACHEC IPeobpa-
IyeTed B oDPATHOE | BCe JIBHMCHHH HCOOMHAITCR B obpaTHoM nopsike;

@) = =T = {40, —",-.. — s} CHMMOTPHA, CHMMOTPHUHOE (OTHOCHTEIEND UEHTRA,
NERO-TPARG | TPeolpAloBAHRe KAXIONO IRHMCHHAN, NOPAI0K COXPAHACTCH.

BOECE g = Yy | = —%p — HYIIh, HCRTPAILHOE 0/0HeHEE;

dyady(l') = dyped (I) — . o yrasanuse npeobpasoBaiis KOMMYTATHENEL Ha MEOeeTRe [

Teneph paccMoTpHM TAKHES TAHNCBATEHLR (pa3hi:

by = o

bi =+ + '“_I

h=w+ntrtrn +1

1 1 1
bh=m+n+mt..+ut+y o+ wm +7
Torpa wamcnolt dpase bk = 1,... 8] cooreercreyior Qpa umHosceTsa B @ H:I: rie
By = {va, 1, --. e} #enseren nogmuoscecrnon suoscecrsa [ = {49, 4, ...}, a B
=l = = - _
{'.‘J. t Thmis ==+ 2T .'}.-} 310 HHBepeHs B,

Erme OO, CeIH [ﬁl’!ﬁl['l’h BIHOHCCCTRO HA YAalTH H h]ll.![M':-It'[]]ﬂ'l'l:-'::

R T PO - o R I S )

anecs {51, B2, 8} BCOOMOTATEILHEE CRATYIOHAEC JIRHACHHA.

Peayaerar pamux ¢ Ouerof meeaeqopaimmil, a TAKMKE YUACTHHEOE MOCH TafopaTopin b pas-
kax BIDE 2012, rae tesa ¢ DOIMHEGKSCTEAME DOABATACL, Mbl HEIOMHEM H OPOHLTIOCTRHPYEM
BO BREMA CHCKTAKIIA.,

Exarepuna Aapunona

Connecting Dance to Mathematics in Algorithms. Anamorphoses. Anomalies

In mathematical symbaols the accumulative process can be described as follows:

Au=[].

A=A +[p], where 4 = [p, poo s, . .., ¥ fri=1,2,.. ., N.

Here, 7015 a neutral start position, which is a null movement (e.g., lving on the floor with arms

alongside the body), and 7 are movements added on each iteration at the end of the growing dance
sequence, le., "+ denotes concatenation of two sequences. Accordingly, A; are built from i+1
consecutive movements p, 11, 72, ..., pfori=1, 2, . .., N Using the iterative algonthm, we gradually
obtain the sequence of movements, I = [p, 1. 12, - . ., 7+]. Each element’s position in ["'s notation
determines its position in this dance sequence. Hence, yois the starting position, followed by movements
Yis P2, - . -, and the last movement is py. There is a naturally occurring constraint in this process; namely,
that in a sequence of movements, the end position of a movement needs to equal the start position of
the following movement.

During Algorithms. Anamorphoses. Anomalies, we established inverse and symmetrical movement
transformations. First, let’s denote ¢ as a transformation on the set of dance sequences I

$:F=1
Then, we can consider two transformations: §i0 =1 = [y, .. ., ¥, »] 15 an inversion in which cach
motion unit, and the order in which they are performed, 1s inverted, that is to say, performed as if time
is reversed, sometimes called retrograde form. &40 = - = [p, -, . - ., —p] 15 a symmetrical

transformation (in this case, reflection symmetry) that can be represented as the left-right mirroring of
motion units along the longitudinal or sagittal plane of the body. Motion units are conducted in the same
order. If performed in a duo, when one dancer implements a dance sequence and the other dancer
performs the sequence’s symmetrical transformation, the audience can see the movement reflected in
relation to the plane imagined between the dancers. 3= 3 = — is a null movement represented by a
neutral position. & (@I = ¢ (¢(—the operation of applying these two transformations
consecutively is commutative; in other words, in whatever order the transformations ¢ and ¢ are
applied, the resulting sequence is the same.

The sequence below describes what we presented at our sharing in the evening, which can also be
viewed on the video recording, “BIDE 2012 Dance and Math Lab Showing™ [%]. We started in a circle
facing each other and for some time simply moved all together through the sequence described below.
We then added transiions in space, changing the directions we faced and our positions in space
according to timings that were not pre-set—these decisions were made individually during the sharing.
The notion of a subset, as applied to a dance sequence, also arose in this workshop. By definition, set B
is a subset of set A if B iz “contained” in A, and A and B may coincide. Within the sharing, we performed
an accumulation of subsets of the initial set of motion units and their inversions, loudly announcing the
units: “igrek null,” “igrek one,” and so on. In this paper, instead of “igrek,” the gamma symbol is used
for the same purpose.

8=y
Bi=[ye] + [p] + [r] + [ = At gdd)
Bi=[p] + [p]+ [l + [ ]+ [ ] + D] = A+ g4

Bu=[p] + [p] +[el + - +[pa] + ]+ o+ D]+ D]+ [8] = Au il d)
Ba= o] + (] + [r] + .o+ [pa] + [pa] + [ + (] + o+ [ ]+ 0]+ 9] = A+ gl A
During the evening sharing, as a group we presented B, + 8. + ... + B, + B... Here, cach dance
phrase B.(i=1, 2, ..., 11, 12) cormresponds to two sets 4, and ¢(4.), where A= [, 7, . . . , »] is a subset
oftheset I' = [p, . ..., p], and @i Ay =A-=[p, ..., 7, 1] is an inversion of 4.

In Algorithms. Anamorphoses. Anomalies, we worked with subsets and used the gamma symbol in
both speaking and writing. While [ wrote, Olga Sevostyanova would present the concept in
movement—and vice versa. We wished to push forward the idea of working with subsets of the mitial
set of movements, and the result was challenging. We split the initial set of movements into several
subsets and then intermixed them and added some supplementary connecting movements [, 8, £]; as
a result, we created the sequence [, 1, 1, 8. 7 P By B P 5 7 1l



http://archive.bridgesmathart.org/2025/bridges2025-439.html
http://archive.bridgesmathart.org/2025/bridges2025-439.html
http://archive.bridgesmathart.org/2025/bridges2025-439.html
https://ekazha.wordpress.com/projects/independent-project/aaa/
https://ekazha.wordpress.com/projects/independent-project/aaa/
https://ekazha.wordpress.com/projects/independent-project/aaa/

SET THEORY TO DANCE
"ALGORITHMS. ANAMORPHOSES. ANOMALIES™

Algorithms. Anamorphoses. Anomalies

“The title refers to the fact that the performance is built on algorithms, aims for visual
anamorphoses, and embraces some of the anomalies that emerge in the process.”

Creation and interpretation: Eka Zharinova and Olga Sevostyanova
Light: Tanya Ptizza

Music: Pasha Kuprianov

Costumes: Svetlana Sevostyanova / Olesya Volochay

Hairstyle: Oksana Yakutova / Olesya Volochay

Duration: 35 minutes

Photo: Alexander Listof

2012



Photo: Renata Karymova

Ekaterina (Eka) Zharinova

Dancer
Performance maker
Researcher

SET THEORY TO DANCE
"ALGORITHMS. ANAMORPHOSES. ANOMALIES™

Photo: Renata Karymova

2012

Olga (Seva) Sevostyanova

One of the most prominent dancers of the Provincial Dances Theatre
who danced in all the performances by this theatre continuously
from 1999 through 2018.

Alumna of the Chelyabinsk State Academy of Culture and Arts,
choreography department.




—' STOCHASTICS TO DANCE

"INSIDE THE CHAIN"

(2016)
s £} A \ el

Photography: Alex Patentny
Yeltsin Centre. 6 Mar. 2017


https://ekazha.wordpress.com/projects/inside-the-chain/
https://ekazha.wordpress.com/projects/inside-the-chain/
https://ekazha.wordpress.com/projects/inside-the-chain/
https://ekazha.wordpress.com/projects/inside-the-chain/
https://ekazha.wordpress.com/projects/inside-the-chain/
https://ekazha.wordpress.com/wp-content/uploads/2018/01/stochastic-choreography.pdf
https://ekazha.wordpress.com/wp-content/uploads/2018/01/stochastic-choreography.pdf
https://ekazha.wordpress.com/wp-content/uploads/2018/01/stochastic-choreography.pdf
https://ekazha.wordpress.com/wp-content/uploads/2018/01/stochastic-choreography.pdf
https://ekazha.wordpress.com/wp-content/uploads/2018/01/stochastic-choreography.pdf

STOCHASTIC TO DANCE
“INSIDE THE CHAIN™

(2016)

an exploration of the interplay between human
and machine, and how we as humans react to

what is offered to us by technology (in real-time
during a performance)

Photography: Alex Patentny

choreography and idea by Eka Zharinova;

software by Denis Perevalov, with assistance by Olga Annenkova
and Tatyana Nadymova;

design by Anna Vozzhennikova, with advice by Yulia Simakova;
music by Leksha Yankov

MFA final project at GWU, faculty advisor Maida Rust Withers
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GRAPH THEORY TO DANCE (2023)

"DANCING THROUGH EULER PATHS AND CIRCUITS™

The Seven Bridges of
Kénigsberg math problem:
“Is it possible to walk about
Kdénigsberg crossing each
of its seven bridges exactly
once?¢” Actually, there are
two problems here,
depending on whether we
are asking whether there is
a walk in Kénigsberg that
ends where it begins or
whether there is a walk that
ends in aland region
different from the one
where it begin.
Respectively, we deal with
Eulerian circuit or Eulerian
path.

Based on my practices created for the joint workshop
paper “Puppetry, Poetry, Dance, and Sound on the Bridges of
Kénigsberg: Embodied Work with Euler Paths and Circuits” co-

written with Susan Gerofsky, S. Brackett Robertson, and Karl
Schaffer. It was presented at the Bridges conference on

mathematical connections in art, music, architecture, and
culture in Halifax, Nova Scotia, Canada on 27-31 July 2023.



https://archive.bridgesmathart.org/2023/bridges2023-571.html#gsc.tab=0
https://archive.bridgesmathart.org/2023/bridges2023-571.html#gsc.tab=0
https://www.bridgesmathart.org/

THE BRIDGES ORGANIZATION

Home
About Bridges
Bridges 2026 ~

Call for Submissions v
Registration

Student Travel
Scholarship

Travel and
Accommodations

Committee
Future Conferences
Past Conferences v
Papers Archive

Exhibitions, Film, Fashion

https://www.bridgesmathart.org

Bridges Galway 2026

Mathematics and the Arts

University of Galway
Galway, Ireland
Conference 5-8 August 2026
Excursion 9 August 2026

In 2026 we are holding the Bridges conference at the University of Galway in Galway, Ireland. Please watch the
video below for a preview of the location and the conference. If you’re thinking of contributing to the confer-
ence, you can look over the calls for submissions in a number of different categories. If you are planning to at-


https://www.bridgesmathart.org/

GRAPH THEORY TO DANCE (2023)
"DANCING THROUGH EULER PATHS AND CIRCUITS™

Leonhard Euler (1707-1783) is one of the most important
mathematicians. In 1735, Euler presented the first
solution of the Kénigsberg bridge problem, showing that
it was impossible. Next year, he published a paper “The
Solution to a Problem Relating to the Geometry of
Position”. In this paper, Euler showed that every vertex of
an Eulerian graph [such graph contains an Eulerian
circuit] is even and that there are exactly two odd
vertices in a graph containing an Eulerian path. Here,
an even/odd vertex means that the vertex has an
even/odd degree, i.e. number of edges incident with
the vertex is even/odd respectively. For an Eulerian
path, it starts at one of the odd vertices and ends at the
other one of them.

In photo: Shanti Pise and Eka Zharinova
Selfie on the train. 24 July 2023

SHANTI+EKA (17 SEP. 2023)

o ) ) During BIDE B>Meeting. After the htps://youtu be/Eéa_hbQNiI8Q
Any graph can be “Eulerised” by adding or subtracting sharing of my B>Lab. In photo:

: : Alejandra Rivera, Nuria Manzur- BBIDE 2023 B>Lab (30 JUN. 2023
edges. Subtracting one edge from the graph WhICh‘ Wirth. Javiera Gozitua Charmes, Esfi PBIDE 2023 B be/U(WnoxiWOk)
represents the Seven Bridges problem, we can obtain San, Citlali Rojas, Eka Zharinova , hitos:/ /vouty be/C MEPLKSEXY
an Eulerian path. Adding two edges to this graph, it Simone Cita Kieltyka

. X . g 9 . . 9 p. La Caldera Les Corts choreographic
results in becoming Eulerian, containing an Eulerian studios, Barcelona. 30 Jun. 2023

circuit.


https://youtu.be/E6a_hbQNi80
https://youtu.be/UwnaxjnL7Ok
https://youtu.be/CM6Pi-KsfXY
https://youtu.be/CM6Pi-KsfXY
https://youtu.be/CM6Pi-KsfXY

GRAPH THEORY TO DANCE (2023)
"DANCING THROUGH EULER PATHS AND CIRCUITS™



https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
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https://ekazha.wordpress.com/2023/07/16/b-lab-graph-theory/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
https://ekazha.wordpress.com/2023/08/31/shanti-eka-eulerian-circuits/
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