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About Chubu University Academy of Emerging Sciences

Toward the Emergence of Novel Scientific Fields

The term “emergence” refers to phenomena in which a collection of interacting components forms a complex system, resulting in qualitatively novel
behaviors that transcend naive expectations based on the capabilities of the individual components. The concept of emergence is widely used
across fields such as physics, life sciences, and sociology.

The Chubu University Academy of Emerging Sciences (CUAES) aims to enhance the integration of distinct academic disciplines and
promote the "emergence of novel scientific fields" through collaborative efforts among researchers from diverse backgrounds. We

are also committed to educating the next generation about the excitement and joy of academic pursuits through various

outreach activities.
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Domestic and
International Academic Network
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Chubu University Academy Kyoto University Institute
of Emerging Sciences for Advanced Study
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Academic Exchange Agreement since 2016
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Collaborative network with domestic and
international research institutions

2024

Technology established

hHXZICERHER hEBKFFHFE50AE
Renamed to 50th anniversary of
Chubu University Chubu University
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Chubu Institute of
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Chubu University Academy of
Emerging Sciences established
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Dr. Atsuo liyoshi appointed

as the first CUAES director
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Dr. Ichiro Tsuda appointed
as the second director
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Dr. Yasuhiro lye appointed

as the third director
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Yasuhiro lye K% Name ~N—% Page K% Name ~N—3 Page
2 Bagk Ah £ 24 o) .
RIS W AREARRSAY BEER 25 B E IE% Masayoshi Maeshima r.05 f,;’gﬂﬁ HFEX Shigefumi Mori P05
AR EmIEE R
Vice Chair, Chubu University Educational Corporation fE i ﬁ ﬁﬂ\ Yasuhiro lye p.03 q:ﬁ E? oo Roakanish .09
Director, Chubu University Academy of Emerging Sciences
Areas of Specialization: H=E
Condensed Matter Physics == > . 2a1=
Ph D. (The University of Tokyo) B E s =W BF Hiroko Kuwahata P.06 HHE & Eiji Hosoda P.09
FH &= Takashi Morita p.06 %%ﬁﬁﬁﬁ SEEH —BB Ichiro Tsuda P.09
1 s . N - o - . - - K75
PRAFRRFIRI2016FIC, UNOREEABERLUEE-RBAFRELOGRICEDE. REURBALHEIIRIE KHE
(1990$7T_M/2§) (=4 &3%% &Eﬂ%%’é EF'*E‘B?C?ﬂ?EH%T%ﬂZTE’iE‘Léhi L7, Eﬁ;'%\ 7%83_&5%&*'5 (*gﬁkigggﬁ}§\ }E*Lﬁ ;.gj.g fm% Takayuki Watanabe p.06 géﬂﬁ /J\i% IEE Masanao Ozawa pr.09
ML KRFHFERIR) 2R 0L, BICEIERNZEESIBFORRNMRERBEAL(ZE L
FPREANPRBAZTE., PHTIVITIoT12 T 6B, ZRDEATHI LIV EMROBLELHRICTE-ILT3iEE % _
N i = l BH shiE Hiromichi Fukui r.07 il B Yasumasa Nishiura P.10

ToTWBECATEN, BIRFMBRETHTIVITIL T IDEFN—DEMBMRIISNET,

HE B L UHERPORITESL, BIROABICEEST. £HREPANHARFOIELELFBICEVTHSPRIEEVDHD
EEOTVET, RIRFMIRIZASIET — 291 I Xt 28— EbID, hEAZOBIER S ERRFEOMEUBE £E T35 H) ET, i = Atsushi Moriwaki .07 ILA = Keizo Yamaguchi P.10
. BREPRPEEMRETIISTEES v TN EERLT, HEROERLEICRFORPICMNSEEERHLTOET,

ANIZDMELREESE LTS HIEMFEESFIOINTE—H T EPNICHELTVIRRZMRELIF—CRSBEAITFO

e i ) ) IH B8 Yutaka Hirata p.07 A IE Masashi Haneda P.10
E—IROMEEICLZBRENFEAL T, PHAFOHESSUVFEIMREOEFELTEILICEMLTVWET, £/ 2FHEHE L =
[BEFMEHR|OPTFLINITADIAIREZR| 2HABL. ZEPZREHSFORZMMOLHICMIIERERELTOET, BWE
XH =E Hiromichi Tsukada p.08 XH = Minoru Asada P.10
Chubu University Academy of Emergent Sciences (CUAES) was established in 2016 on the basis of the Agreement between the Agreement
70—

between Dr. IYOSHI Atsuo, Chairman of Chubu University Educational Corporation, and Dr. YAMAGIWA Toshikazu, President of Kyoto University.
CUAES was established by inviting Prof. MORI Shigefumi, Distinguished Professor of Kyoto University Institute for Advanced Study and other “IJZ I* Fumito Kawakami P08 ’J‘E@ ﬁ.ﬁa Yuki Konagaya P11
eminent researchers as its associate members. CUAES has since developed cutting edge researches especially in mathematical sciences and
related areas, lead by Prof. TSUDA Ichiro, Emeritus Professor of Chubu University and Professor of Sapporo City Collage.

Chubu University Educational Corporation is currently implementing public relations of its unique researches to the public. CUAES is positioned 1#1&%:‘ '.l}";ﬁ Kimihiro Isaji EP*T]' ?E_.ﬁ Katsuki Nakamura b 11
as one of the flag carriers of academic branding.

Nowadays, mathematics and mathematical analysis are essential tools not only in physical sciences and technologies but also in other fields
including life sciences, social sciences and humanities. CUAES, in conjunction with the Center of Mathematics for Artificial Intelligence and Data — . . .

) o » . ) ) . ) ) ) ) ) ) thiE 2 Toshiyuki Nakagaki p.11
Science, is in a position to lead the research and education of mathematical sciences and information sciences in Chubu University. CUAES is
running “Mathematics Caravan” providing opportunities for pupils of Junior and Senior High School attached to Chubu University to get in touch
with the latest mathematical sciences.

A . .

While its in-house research activities are focused on mathematical science areas, CUAES also contributes to help researchers and students of “l = ﬁi# Nobuyuki Kawai Ay
Chubu University widen their scope by holding the CUAES Seminar series in which front-line researchers of various fields are invited to give
lectures and discussions. CUAES also provides a lecture series entitled “Science and Technology and Society” offering opportunities for students . . o
to get in touch with frontier academic knowledge of various fields. ]E % X /l \ — Collaborating Researchers

K% Name B % Affiliation & Title
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EEFR =8 %ie AR FERHIT
- =] A Zin Arai PERRMNERFERIEIZRERR

BRAFEFHMEFHE REAFAEREFRMERNEFERE L FRE T BFE L (RRXF) Visiting Professors ﬁ# = Visiting Professor, Chubu University
RRRFMEMERRBNF KEATRT NIV R & KEIBM T.J. 7 R B2 E T, Professor, School of Computing, Institute of Science Tokyo

1985-2015F RREAFWIMEMZCFT Bz BuR . Fik
2015-2021%F HAFMHREAS 12E
2021-2024%F FREAFBAY BE - BRR EEER-BR
2025%F-HTE  FREAPHAE BIEER
COF XREFMREE. BAENSHRE - B8R - BSR. BAYEFSS R BHFAFNERASEMES BIREE.
YEBME ARG A E SHRE S EE
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Masayoshi Maeshima

mhEfRE ¥R
EMSE E{LF. SFRREME. EmEEs

President, Chubu University

Areas of Specialization:
Biochemistry, Molecular Cell Biolgy, Plant Physiology
Ph.D (Nagoya University)

7B

FREHS

BHEBERFARFR BFAMERBRZ AT LRZET
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##ﬂl”’gﬂ%ﬁ]% Distinguished Guest Professor
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Shigefumi Mori

P RBREEEFARRR. FHRIHER
BRSE R EEE

Director-General and Distinguished Professor, Kyoto University Institute for Advanced Study,

Kyoto University

Areas of Specialization:
Algebraic Geometry, Birational Geometry
Ph.D. (Kyoto University)
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RERFEEEEMA A BIRERE T 2016 E LS5
1998%F RA¥IREE

2007-2023F BAFMRESEETERES
2010-2020%F HAFMRESFHEE
2015-2018%F ERHAESHRE (77 754)
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Hiroko Kuwahata
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BMAEH UV —F - FRIZAN—2 32, HERMEE

Assistant to the Director and Associate Professor (Reserearch Administrator), CUAES, Chubu University

Areas of Specialization:
Research Administration, Comparative Cognitive Science
Ph.D (Kyoto University)
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Takashi Morita

m chER R RISEAHTRE SHERA
ERAE EEEEY. $#MTEICETET 211 X

Designated Senior Assistant Professor, CUAES, Chubu University

Areas of Specialization:
Computational Linguistics, Data Science on Animal Behaviors
Ph.D. (Massachusetts Institute of Technology)

% E

TEEHE

EfRBRAFHEFDE

Ph.D. in Linguistics (Massachusetts Institute of Technology)
FHMARFZEREMEFIFEMRE . KRAKFEERZMErFBNHER T, 2024 F 15
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Takayuki Watanabe

m chEf K% RSB FHERIE
ERIRE HFERER

Designated Assistant Professor, CUAES, Chubu University

Areas of Specialization:
Dynamical Systems
Ph.D. (Kyoto University)
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KERAFIRPEE EL (AR RES) (REBAF)
RBAFRBEMETEER T 2023F 153
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Hiromichi Fukui

 hRMEZEZMARAE snEEGISt 4R, HiF
EMAE HERIES. BX%. 2REERRSE

Director and Professor, Chubu Institute for Advanced Studies
Director, International Digital Earth Applied Science Research Center

Areas of Specialization:
Earth Environmental Studies, National Land Studies,Spatial Information Science
Ph.D. (Nagoya Univeristy)
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Atsushi Moriwaki
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B R BRIE (FF)

Director and Professor, School of General Education, Chubu University

Areas of Specialization:
Algebraic Geometry
Ph.D. (Kyoto University)
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RBAFEFRE, RBAFAFRIEFMARHELTRIZE T BAEL(FREBAF)
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Yutaka Hirata

whEfky BTHE K8 WAl BEF Y1 I 2b2 59— £24—K
BMAH EFERIZ. MRy

Professor, College of Science and Engineering
Director, Center for Mathematical Science and Atrtificial Intelligence, Chubu University

Areas of Specialization:
Bioinformatics, Neuroscience
Ph.D. (Toyohashi University of Technology)
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RREBEE

EREMMEAZIEHE. TEEL (BBERX)

FHBEREEMIBIEMZ S, Washington University School of Medicine Research Associate.
FRERAZ T2 EHUIRER T 2023F 51
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Hiromichi Tsukada

m K AIFIET — 201 I X 4— HHIR
BEMHH SHEROMRRE

Associate Professor, Center for Mathematical Science and Atrtificial Intelligence, Chubu University

Areas of Specialization:
Computational Neuroscience
Ph.D. (Hokkaido University)
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Fumito Kawakami [=]:

mhEf R ASCEER HHIR
EMHEF RELEF

Associate Professor, College of Huminities, Chubu University

Areas of Specialization:
Developmental Psychology
Ph.D. (Tokyo Institute of Technology)
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Tomoko Nakanishi
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Trustee, Chubu University Educational Corporation

Project Professor and Professor Emeritus, the University of Tokyo
Professor Emerita and Former President, Hoshi University

Auditor, Fukushima Institute for Research, Education and Innovation

Areas of Specialization:
Radio-plant Physiology
Ph.D. (The University of Tokyo)
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RRAFRFMEF. BFEGRIEMRREUR.
EEMAFFR (2019~2022F) FE
2023F »51E B EFET R HE #1E (F-REI) B

AH —B
Ichiro Tsuda
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BRI,
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Executive Advisor, CUAES

Professor Emeritus, Chubu University and Hokkaido University
Appointed Professor, AIT Center, Sapporo City University

Areas of Specialization:

Mathematical Science: Chaotic Dynamical Systems, Complex
Systems, Computational Neuroscience

Ph.D. (Kyoto University)
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Eiji Hosoda
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" EEERAY BERR
HRHH:
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Trustee, Chubu University Educational Corporation
Professor Emeritus, Chubu University and Keio University
Assistant to the President, Tokai University

Professor, Department of Economics, Tokai University

Areas of Specialization:
Environmental Economics
Ph.D. (Keio University)
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EBRSFSZRFRBFLE RBEAEL (BESZEAY)
EESZ A AR FLBLUR. hHAFREFEREBHUR -BIE R,
RBAFEIFRERE T 2025F»5IH
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Masanao Ozawa
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B ZHBEART REHR
HFHH:

BFIEHRIE. BT RRR.
HIDRIBE, BPEE
BAFIE

Distinguished Professor, Chubu University
Professor Emeritus, Nagoya University

Areas of Specialization:

Quantum Information, Quantum Foundation, Mathematical Logic,
Philosophy of Science, Cognitive Science

Ph.D. (Tokyo Institute of Technology)
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RRIEARFEPIE BPAEL (RRIEKY)
BhEBERFEIHUR. B RALKFHR,

thER A T ERAHERUREHE T 2025 » S
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SHBIR, BEHER
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EMHE:
FEFEMAAFIVR,
hFER. BEEMHFZE

Academic Fellow, Chubu University

Distinguished Professor and Professor Emeritus, Hokkaido University
Research Adviser, Advanced Institute for Materials Research, Tohoku
University

Areas of Specialization:

Nonequilibrium Dynamics, Dynamical System, Mathematical
Materials Science

Ph.D. (Kyoto University)
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REMAFIRFEE BAE T REAF)
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ItBERFEFRAMEREUR.
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Masashi Haneda
m R AFE 70—
ERRKE
BERIR
N EXHEER
= EREESMEHESER
HMHE:
FEsEF (HRE)

Academic Fellow, Chubu University

Professor Emeritus, The University of Tokyo
President, Toyota Foundation

President, Mishima Kaiun Memorial Foundation

Areas of Specialization:
History (World History)
Ph.D. (Université Paris-Ill)
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Keizo Yamaguchi

m kS 70—

" REAE BEE
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HMHE:

e bk
(XTHR 2 el
BIUZREDEAAE )

Academic Fellow, Chubu University
Auditor, Kyoto University

Former President, Hokkaido University
Professor Emeritus, Hokkaido University

Areas of Specialization:
Differential Geometry
Ph.D. (Kyoto University)
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ABRFFH &

REPAFIELEZE BRI+ (REPAF)
LBEAFIERRHIR. AFRIBFMERER. BIFR.
LBEAFE18HE (2013-2017F) £ E
2020F9AN D RERAFEL

%H &
Minoru Asada

= hERET T O—

= KRERINEMEAY BIFEE

B ABRAZ B LA LS
HEMEES X T LR 52—
BERE

= EHRBEM RIS (NICT)

= RiERAERARRL 2 (CiNet)PI

EMHFH:

RAFEORT (TR

Academic Fellow, Chubu University

Vice President, International Professional University of Technology in
Osaka

Specially Appointed Professor, Osaka University Institute for Open
and Transdisciplinary Research Initiatives, Osaka University

PI, Center for Information and Neural Networks, NICT

Areas of Specialization:
Cognitive Developmental Robotics
Ph.D. (Osaka University)
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Yuki Konagaya

m R AFT O~

" E RIEFIEYEE
BEHIR, BEHR
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pE (PN

Academic Fellow, Chubu University
Senior Professor and Professor Emerita, National Museum of
Ethology

Areas of Specialization:
Cultural Anthropology
M.A. (Kyoto University)
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Academic Fellow, Chubu University
Professor, Research Institute for Electronic Science, Hokkaido
University

Areas of Specialization:
Cellular Physical Ethology
Ph.D. (Nagoya University)
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FHEHS

IBERFELIE, AiMEL (BHERF)

LM RS, AtBERFEFRIEM TTRT R,
ERZERREE. PR (2017~2020%F) 2 EE
RIIFZIZTRRAFD ZT LIFRHFHHIFER T,
2013FE»53IRE
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Katsuki Nakamura [E]=z
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BFI5E:
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Academic Fellow, Chubu University
Director and Professor, Center for the Evolutionary Origins of Human
Behavior, Kyoto University

Areas of Specialization:
Cognitive Neuroscience
Ph.D. (Kyoto University)
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KBRATH &

REBAFIEPEEE R RFEAMERHE L
BERIRET BR R (RBAF)
REBAFEREMIETFAABIHUR.

EfEf - iR v 2 — R MR AR,
RBAFEREMEARBIRER T2022F 15315
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Nobuyuki Kawai
mFEAFETO0—

" BEEAS
KRB RETTR 53

BPSH:

FROES. RS

Academic Fellow, Chubu University
Professor, Graduate School of Informatics, Nagoya University

Areas of Specialization:
Experimental Psychology, Cognitive Science
Ph.D. (Kwansei Gakuin University)
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RERTH S

REFRAE N FEE DIEFE T (EFERAS)
BARFMRE SRR RS,
RBAFEREMERMES. BEEBEXFRFR
AREIERAREFTBIF.
FHERFERFRIERB AR TR ERIRERT
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Eﬁ ?E Research

BIRZMRICARE I 25 FMAEL
FANOEEULAREORE/ERICKN,
BEEN TEFNECMAEHELTOET,

We promote creative and innovative research through collaboration
between early-career researchers at CUAES and senior researchers
inside and outside Chubu University.

HH 5 seum

Takashi Morita

ML E HHESES. BMTEICETI T 41X
Designated Senior Assistant Professor, CUAES

Areas of Specialization:
Computational Linguistics, Data Science on Animal Behaviors

ErNDEEFBICHTIHEETINERR TS, SHEEEFD
MEICE)BATVET, IS, HEL LEFDBRIZXTLDORA
RICEDLTHEN [TXZAMEREFERAE T, BL55EE - REE
KEC—BLI-BFERBEEERTI-HODOEEETIVINOERER
BLTVWET, REOTFMFFDRMIATLIR, XFREILF
WAXOEFEFET -2 EFALTVETH, EFOBEFEE
WERAEZDEBICEALTERSREERETILD. 7FRPE
BEEHESLEHEFERAL. FARFHLEETINELTRY
TlHNELA, BHMFNICRYLENOEBFEETIVEE
FT3/-0. TEAMEHREFART. BET—20H#H5. HE
LSRR EETTIHAERFNFEERELVET,

T, ENOBEFEOHENL LB RN 2 SR U BMERO A
ICODBWBATVET, BMIBESDERONFREILERHL K
e, FRENG BREBRBERMOICH CEMERS % 54 BR
THIERTEELA, BBMEFMETIE. ERIVICHEENF
ERETERERBLTRELLY, ZOFEICIITEME - BRIEDM
BIYHNET, INISHL, BEL UEMPEEZERTHIET,
MAEEODEBRICKTFULDEICES 24K MEHBERICEDE
Eathe. BRI EFRINIKETESZENFTEET,

Dr. Takashi Morita is a computational linguist, studying computational models
of human language learning. His research primarily focuses on the unsupervised
learning of speech recognition. Current industry-oriented machine learning
methods rely on text-annotated speech recordings for model training. However,
this approach is implausible as a cognitive model of spoken language
acquisition because humans acquire their native spoken language before
learning to read and write. Moreover, writing systems were developed relatively
recently compared to the evolution of spoken languages, and some existing
languages still lack orthography. Given these facts, a cognitively plausible model
of speech recognition should be capable of inferring a consistent symbolic
representation of speech from auditory data alone, despite substantial variations
among and within individuals.

Dr. Morita is also engaged in a machine learning-based analysis of animal
vocalizations. Similar to unwritten languages, text annotations for animal
vocalizations are inherently unavailable. Nonetheless, categorical representations
of these sounds are essential and useful for various statistical analyses, leading
researchers to classify animal vocalizations based on auditory/visual inspection.
Such manual classifications, however, are often criticized for their lack of
objectivity and reproducibility. Dr. Morita is addressing these concerns by
employing unsupervised machine learning techniques, yielding statistical
analyses of animal vocalizations without relying on manual annotations.

#H 3 1S8R Takashi Morita

EE KB swamy

Takayuki Watanabe
BN E: hFREHR

Designated Assistant Professor, CUAES

Areas of Specialization:
Dynamical Systems

BEEBRORANCT A LEEREECLIB. (T4 LNE
RICEKPHNET, REBMIEAZRTIE. KRFRORT]
BEMERT HAZRR, NIA—BZDOELICESIBIELE, BHTHE
HMLEBEPECERIEPTONTVET, ZIUITUELRZ (/A
R)PREDERICEBELFEEEETIE—REbhETH, R
PBFLEZITEHNEEA, TN K, HFRE/1XDIEERR
HREMREHFHICHELTOET,

REROHZRERIETZCERMZ. HEHZLEREVDE
ICISAShTWET, T F4LNZRIBHRERESLBZET. PFED
R CIHRA LD oo, SYWEEHERBFICEMUI-VWEELZTVET,

Dr. Takayuki Watanabe is interested in “random dynamical
systems” such that the rules of time evolution include random
elements. In deterministic dynamical systems, it is known that
extremely complex phenomena such as chaos and bifurcations arise.
At first glance, it may seem that randomness (or noise) mixed in with
these systems would make them even more complex, but this is not
always the case. He is mathematically studying this nontrivial
relationship between chaos and noise.

The theory of deterministic dynamical systems finds applications in
a wide range of fields, including engineering, natural sciences, and
social sciences. Through advancing the theory of random dynamical
systems, Dr. Watanabe aims to contribute to a much wider range of
fields that existing theories cannot handle.

FHEFE FHIHEM. XFoh BRR. EEXE I
Discussion with Dr.lye,the Director of CUAES

B KIE 45{EBIE  Takayuki Watanabe

12



# B Education 77t X Access

HEB AR OLPBEEHRELVEARA L SZBROPBAFEOE AR BEFRTO BB ASEEI /(R
BB AT REPHAOEASE R ERICBEAZEDET>TOET, THareson ERREREE 200
" [#5E | BRPSDHE

We are offering general education courses at Chubu University, as well as special lectures at Haruhigaoka Junior High and High Schools, JRehSRAIS [#04E (CAY £5) | ERT = (35 BIR LY [ #3855 | T1265)
with the mission of imparting the excitement and joy of research activities to the next generation. JE I TR ERAZE N RO | 5 BB/ S X TR 04 (885 S 2 ch 85 A 244%)

" [SRSFBRPSDES
JRAPRAHR-BHIRRIKE [BEF (25250) IBRT = (BHEBREY [TRE | TH265)
FEO8FEDNE L) EFR/NZ[FERZ I ITICRE (9104)

" BEEZCFHADESE
HEaeREREAHA2—F I SVHI5H

REfAFES _‘1,/1\(,17“/70 Chubu University Campus Map

Eé&i hEB B RS2
15
N R AFEHERFR
777) b)) —F ;& E) outreach Activities o L wam
5 » P o
& FEPIL O m»%—ﬁg@;ﬁf #HE
Wt
>~ S — N g LY el = £
—BRAREIF—PHEF T/ OBREEE . [HRRBEHSICETL. S EXETS)
IR iy itk 2758
- 3 N - - 3 =£E  men 5 o
CEEHELLTIMN—FEBIRIEICRIBA TOET, /
E 2HE : ;
We are actively organizing public seminars and events to disseminate research outcomes to the community and also to engage in dialogue with society. Eftrmi EFERTS % 25518 14288 B
o ~ = =
mElEEI;— HITY—F a2 a8 SO
ERAD SER N TLALOBRHEDL, Bl = 7R e ELT
DEMOVTENBERHLET, REZHHO Y T ml [T
FRENES, PHOEREBATAEELER s el |l e 1) ) (8| B 0 %NE
- N N _ . OKIKI 752,
TWEBIEHTET, HroFHORRICOLY _ maaE PZA BAL oW 5 BEM
HBHRT—Y K=V (2 aA—)) % 65K
AZEEBRELTVWET, (8B1%5EA—I) ﬂe;;;x )
BISmERS mn [eEm]
. E:kn 7 ‘nm t}g_
=70
HBETHAIBIELIS. RELAIRFIIRE. 57 - * =] I - “n e
- - =g o \ o RS RIS 248 =
FRNDIEIC LB (TVEA) | BBUT, B s ‘ RIS iR
= . N ~ o0 ” . 2188 \%’Z Y —F
ERABIEERT 41 FITLERET, o somad SRR g bRz )
SEIMAIRRHE (5 R b FHEHER) jsidr) S A U .. Btk %
s - S T=A3—k 33
mIFEF Y I g EOHR = i
RO - R g el FEE we
JST (RIZHAMTIRIEMENE) CHET. ZROMIET 4 kA
- S s BEE WARES A %ﬁﬁ ao
G5 D5 DIRD AL VDR VBNITDNT, < I eam MR R
Ll S “s BpEd 595 &8
REBOREEN BHIRTLRBATBINL T g RS
T BIRZMRTIE. 2017EL5ZIFBE. #
. — en e . HAKETR
FXLINEREL. FFRE. SREEZFOIC i

FKEADHIZZEMNLENTWET,

I DOWVTIE,
ZESNYTTHA MEZBEL ALY,

13



