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The 14th International Conference of Tensor Society on Differential Geometry and its Applications,
and Informatics. Held at Tsukuba University, Tsukuba, Japan, Sept. 7-12, 2015. Organized by Tensor

Society (Tokyo) and University of Tsukuba for mutual Progress.
c/o Kawaguchi Inst. of Math. Soc. Sengen 1-13-33, Tsukuba, Japan.
E-mail: tensor-ns@nifty.ne.jp, kawaguchi tom@ybb.ne.jp

President of Tensor Society, Prof., Dr. Tomoaki KAWAGUCHI, Tensor Society (Tokyo). c/o Kawaguchi Inst.
of Math. Soc. Sengen 1-13-33, Tsukuba, Japan. E-mail: tensor-ns@nifty.ne.jp,kawaguchi tom@ybb.ne.jp

Moje yuenrthe y paxy oBor TpaauuuoHaigHe MmehyHaponHe koHpepeHuuje audepeHuMjatHe TeoMeTpHje U
IIPUMEHA je PeaTnsOBaHo cienehuM akTUBHOCTHMA!

* UnanctBoM y mpeaceqHumuTBy Kondepenuuje Ha oTBapamy KoHdepeHuuje, a Ha Mpeior akajgeMHuka
Munese [IpBanoBuh u mpencenuuka Tensop apymrTBa (Tensor Society (Tokyo)) mpodecopa Tomoaku
KaBaryunja. Tum npeuiozuma cam Ouiia 3aucTa oyacTBOBaHa,;

* [lpencenaBameM ApyroM rieHapHoM ceanuiiom Kondepennuje;

*Yyemrhem nuramuMa U KOMeHTapuMa Ha ceqauiiama Kondepenimje:

* YnanctBoM y Pepakunonom ondopy gaconuca TENSOR Janmanckor apymrsa Tensor Society;

* OpgpxanuM 90-TOMUHYTHUM IUIEHapHUM NPEAABABEM I10 TI03UBY, 1101 HACTIOBOM:

Katica R. (Stevanovi¢) Hedrih, Structural, qualitative and mathematical analogies: Theorems of
mechanical energy change in dynamics of discrete fractional order system and of a multi-deformable
body fractional order system, Dedicated to 80" Anniversary of Tensor Society President-Professor-
Scientist Tomokai Kawaguchi’s birthday, 90minutes Onvited Plenary Lecture, The 14th International
Conference of Tensor Society on Differential Geometry and its Applications, and Informatics. Tensor
Society (Tokyo) and University of Tsukuba for mutual Progress. Tsukuba, Japan, , Sept. 7-12, 2015., Abstracts,
2015, pp/ 2-3.

Mocne opgp:aHor npepaBarba MOCTaB/beHA CY MU ABa NMUTakba, Ha KOja cam Ca 33a40BO/bCTBOM
oprosopuaa. Kn,wyetam pag he 6utn nybankosaH y HapegHom 6pojy gacorrca TENSOR Jamanckor
apymrBa Tensor Society. [lacomuc ce myOnukyje Ber 75 roauHa!l

Opranuzanuja Kordepenmuje je 6una nobpa, mpenaBama U CaoNCTeHa HA BHCOKOM HaydHOM HHBOY. Ha
OBOj KOH(epeHIHUju je OWIo Mame y4YeCHMKa HEero paHujUX TOAMHA, jep je 300r E€KOHOMCKE Kpu3e
OTCyCTBOBAJIa Tpyma UCTpaxuBada u3 Pymynuje, akagemuka Pagy Mupona.
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THE 3rd INTERNATIONAL CONFERE MECHANICAL ENGINEERING IN XXI CENTURY, POCEEDING, September
17 - 18, 2015, NIS, Faculty of Mechanical Engineering University of Nis, pp.

Y nporpamy oBe KoHbepeHuuje 6una cy 3acTyn/beHa TpM moja paga. [Ba paga cy yBpwheHa y perynapHu geo
KoHdepeHumje, a jeaaH je yBpwheH y Aeo nporpama, Koju je nocBeheH *KUBOTHUM jybuaejma mojux HeKaaallHux
CTyAeHaTa, oA, Kojux je jeaaH bpaHMO AOKTOPCKY AncepTaunjy npes KOMUCHMjOM LUjK cam U1aH BmMaa Ha NoYeTKy moje
YHUBEpP3UTETCKE aKTUBHOCTU. Taj nporpam je 6uo noa Ha3oBOM:

MECHATRONICS AND CONTROL, COLLOQUIUM IN HONOUR OF THE 65TH BIRTHDAY OF PROF. NENAD D.
PAVLOVIC AND PROF. TOMISLAYV PETROVIC

Csa Tpu moja paga cy nybavkosaHa y KoHdepeHumjckom 360pHUKY, peLieH3npaHmx pagosa. Cnucak Tux nybInMKoBaHMX paaosa ca
6ubnuorpadckum nogaumma je y npuory:

Katica (Stevanovié) HEDRIH, Elements of Geometry, Kinematics and Dynamics of Billiards,
MECHATRONICS AND CONTROL, COLLOQUIUM IN HONOUR OF THE 65TH BIRTHDAY OF PROF. NENAD D. PAVLOVIC AND PROF.
TOMISLAV PETROVIC, THE 3rd INTERNATIONAL CONFERE MECHANICAL ENGINEERING IN XXI CENTURY, POCEEDING, September

17 - 18, 2015, Nlé, Faculty of Mechanical Engineering University of Nig, pp. 313-318. Hard Copy
ISBN 978-86-6055-072-1 and CD.

Katica R. (STEVANOVIC) HEDRIH, Velocities of the Basic Vectors of a Tangent Space Of Moving Mass Particle
Vector Position In Curvilinear Coordinate Systems, THEORETICAL AND APPLIED MECHANICS AND MATHEMATICS, THE 3rd
INTERNATIONAL CONFERE MECHANICAL ENGINEERING IN XXI CENTURY, POCEEDING, September 17 - 18, 2015, NIS,
Faculty of Mechanical Engineering University of Nis, pp. 449-454.Hard Copy ISBN 978-86-6055-072-1

and CD.

Katica R. (STEVANOVIC) HEDRIH, The Fractional Order System Oscillations: Analytical Theory and Examples,
THEORETICAL AND APPLIED MECHANICS AND MATHEMATICS, THE 3rd INTERNATIONAL CONFERE MECHANICAL ENGINEERING IN XXI

CENTURY, POCEEDING, September 17 - 18, 2015, Nlé, Faculty of Mechanical Engineering University of
Nis, pp. 455-460. Hard Copy ISBN 978-86-6055-072—-1 and CD.
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X KOHOEPEHLILAJA
OUTUTAITM3ALUUIA KYNTYPHE BALWUTUHE N QUTUTAJTHA XYMAHUCTUKA
(HaunoHanHu ckyn ca mehyHapogHm yuyewhem)

Beorpag, 10- 11. centembap 2015

Xl konferencija Digitalziacija kulturne bastine i digitalna humanistika, Beograd, 10.i11. 9. 2015.
3a oBy KOHdepeHUKjy NpujaBuaa cma Tpu caonhtera:

Kamuuya P. (Cmeeanosuh) Xeopux,
1* Tatomup AHhenuh, flaHnno PackoBuh u TeH30pCcKu pauyH y Cpouju
2* Opes/berbe 3a mexaHuKy u CemuHap mexaHuke Martematuukor nHctutyta CAHY y nepuoay HoBembap
2010-asryct 2011 roauHe
3* Nona Beka KaTteape 3a mexaHnky MacuHckor c¢phakynteta YHuBep3uteta y Huwy.

36or noaypapHocTM TepmuHa 6opasKa y JanaHy, nocnana cam OpraHM3aTopMma ABa NOCTepa sa NPBO CAONCLWTEHE, U
NO® dajn 3a gpyro caonwTere y3 KOMNAETUPAH TEKCT 32 NOCTaB/barbe y 6a3y enekTpoHcke 6ubanoTteke. HapaBHo cee

TO Y3 U3BUHEHE LWITO INYHO Behy yyecTBoOBaTH.
Tpehe caonhTerwe cam ognoxkmna 3a cnegehy KoHbepeHUMjy Aa Taga UcTo caonhTum-.
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TENSOR SOCIETY
¢/o Kawaguchi Institute of Mathematical Sciences
Sengen 1-13-33, Tsukuba, 305-0047 Tsukuba, Japan
Tel. 81-(0)29-851-5615, Fax 81-(0)29-856-6576
E-mail’ tensor-ns@nifty.ne.jp kawaguchi_tom@ybb.ne.jp

President: Prof. Tomoaki KAWAGUCHI, Dr. of Eng.

Academician, Professor, Dr. Katica R. (Stevanovi_c) Hedrih
Mathematical Institute Serbian Academy of Science and Arts, Belgrade
(and Faculty of Mechanical Engineering University of Nis)

ul. Vojvode Tankosi_ca 3/22, 18000 Ni_s, Serbia

E-mail: khedrih@eunet.rs, katica@masfrak.ni.ac.rs, khedrih@sbb.rs

Tsukuba, Mayl1, 2015

Dear Academician, Professor, Dr. Katica R. (Stevanovic),
On behalf of Tensor Society, we would like to invite you with our great pleasure to “The
14th International Conference of Tensor Society on the Differential Geometry and its
Applications, Sept. 7-12, 2015 held” at University of Tsukuba, Tsukuba, Japan, and it is very

happy for us if you could present and talk some scientific activities in your special fields.

Looking forward to hearing from you concerning the above matter at your earliest
convenience,

Sincerely yours

Professor, Dr. Tomoaki KAWAG

Tomoraton,

President of Tensor Society
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Tensor Societv University of Trukuba

The 14t INTERNATIONAL CONFERENCE OF TENSOR SOCIETY
DIFFERENTIAL GEOMETRY AND ITS APPLICATIONS,
AND INFORMATICS BESIDES
— Joint Conference of Tensor Society and University of Tsukuba —
held at University of Tsukuba, Tsukuba, Japan, Sept. 7-12, 2015

<The First Announcement>

Location : International conference room, University of Tsukuba
Organizing committee :
Honorary President : Shoji WATANABE (Tokyo)
President : Tomoaki KAWAGUCHI (Tokyo)
Local President : Mika SATO (Tsukuba)
Vice President : Hiroaki KAWAGUCHI (Chigasaki)
Members : Shun-ichi AMARI (Tokyo), Hiroshi ENDO (Tokyo),
Shigeru IGARASHI (Tsukuba), Toyoko KASHIWADA (Tokyo),
Akemi KAWAGUCHI (Tsukuba), Koji MATSUMOTO (Yamagata)
Tetsuya MIZUTANI (Tsukuba), Masaru SHIMBO (Sapporo).
The conference covers various research fields as follows :
1. Riemannian geometry and its Applications,
Finslerian geometry, its Applications and Higher order geometry,
Information geometry and its Applications,
Electromagnetics and Relativity,
Informaties,

SR

Miscellaneous subject



Participation fees :
1. US §$200.00 for a member of Tensor Society
( for Japanese people : ¥20,000)
2. US $50.00 for an accompanied person by a member
( for Japanese people : ¥5,000)
3. US$250.00 for a non-member of Tensor Society
( for Japanese people : ¥25,000)
4. US § 75.00 for an accompanied person by a non-member

( for Japanese people : ¥7,500)

Accommodation and Meals :
We can offer that every foreigner and Japanese member of the society stay at
University hotel at a resonable price. The cost and its item will be notified by the second

information given at the end of May, 2015.

Correspondences:
Dr. Tomoaki KAWAGUCHI Dr. Hiroaki KAWAGUCHI
Tensor Society (Tsukuba) Tensor Society (Chigasaki)
¢/o Kawaguchi Inst.of Math.Sci. ¢/o Kawaguchi Inst.of Math.Sci.
Sengen 1-13-33, Tsukuba. Japan Matsu-ga-oka 2-7-15. Chigasaki. Japan
E-mail: tensor-ns(@nifty.ne.jp E-mail: tensorsociety(@vybb.ne.jp
Tel: 81-(0)29-851-5615 (Tsukuba) Tel: 81-(0)467-83-3914 (Chigasaki)
Fax: 81-(0)29-856-6576 Fax: 81-(0)467-86-4713
Tel/Fax: 81-(0)3-3947-3910 (Tokyo) Tel/Fax: 81-(0)44-954-0427

Mobile: 81-090-9150-4681 Mobile: 81-090-9953-9533






THE 14t INTERNATIONAL CONFERENCE OF TENSOR SOCIETUY
Program

September 8 (Tuesday), 2015
10:00~10:15 Opening Ceremony

Chairwoman: Prof. Mileva PRVANOVIC (Serbian Academy,
10:15~10:45  Lecture by Takayoshi Ootsuka.

Belgrade)
Title: A definition of Finsler connection from the point-Finsler viewpoint.

10:45~11'15  Lecture by Takayoshi Ootsuka, Ryoko Yahagi, Muneyuki Ishida

and Erico Tanaka.

Title: Energy-momentum conservation laws in Finsler / Kawaguchi Lagrangian
formulation.

11:15~11:30  Coffee break.

11:30~12:00  Lecture by Erico Tanaka, Takayoshi Ootsuka, Ryoko Yahagi and
Muneyuki Ishida.

Title: Relativity and Energy momentum currents by the framework of
Kawaguchi geometry.

12:00~13:30 Lunch time.

Chairwoman: Prof. Katica R. (Stevanovic) HEDRIH (Serbian Academy, Belgrade)
13:30~14:00 Lecture by Tetsuya Naga

Title: Linear parallel displacement and the torsion tensor field P.

14:00~14:30  Lecture by Tadashi Aikou and Haripamyu.
ﬁ_—n-_____——-—_._-.__‘_'-——--____-rl-'-’!
Title: An example of Rizza-negative structures,
N SN
14:30~17:00  Free speech.




September 9 (Wednesday), 2015
Chairman: Prof. Koji MATSUMOTO (Yamagata)
10:00~10:30 Lecture by Masaru Shimbo, Jun Toyama and Masashi Shimbo.

Title: The Origin of the Flash Lag Illusion in the Non-Riemannian

Multisensory
System.

10:30~12:00 Lecture by Katica R. (Stevanovic) Hedrih.
Title: Structural, qualitative and mathematical analogies: Theorems of
Mechanical energy change in dynamical system of discrete fractional order

and in a multi-deformable body fractional order system.

12:00~13:30 Lunch time.

September 10 (Thursday), 2015
Chairman: Prof. Tadashi AIKOU (Kagoshima)
10:00~11:00 Lecture by Mileva Prvanovic.
Title: Some properties of locally decomposable Riemannian manifold and

Kaehler manifolds of generalized quasi constant curvature.

11:00~11:30  Lecture by Koji Matsumoto

Title: Some curvaturelike Field of an almost Contact Riemannian Manifold.

11:30~13:30 Lunch time.

Chairman: Prof. Tetsuya Nagano (Nagasaki)
13:30~14:00 Lecture by Toyoko KASHIWADA
Title: A generalized Hops manifold admitting a certain symmetric property.

14:00~14:30 Lecture by Zerrin Senturk.

Title: On curvature properties of locally conformal Kaehler space forms.

14:30~15:00 Coffee break.






Katica R. (Stevanovic) Hedrih: Structural, qualitative and mathematical
analogies: Theorems of mechanical energy change in dynamics of
discrete fractional order system and of a multi-deformable body
fractional order system.

\ J ) . :
(Dedicated to 80" Anniversary of Tensor Society,

President-Professor-Scientist Society,

A series of theorems of mechanical energy change in dynamics of discrete
fractional order system and of a multi-deformable body fractional order system are
defined with corresponding proofs. Using structural, qualitative and mathematical
analogies between mechanical chain system and electruical chain system the theorems
of total mechanical energy change in mechanical fractional order system are presented
as analogous with the theorems of total electrical energy change in electrical fractional

order system.

Structural, qualitative and mathematical analogies: Theorems of mechanical energy
change in dynamics of discrete fractional order system and of a multi-deformable
body fractional order system

Dedicated to 80™ Anniversary of
Tensor Society President-Professor-Scientist Tomokai Kawaguchi’s birthday

Katica R. (Stevanovi¢) Hedrih,
Mathematical Institute SANU Belgrade, Department for Mechanics and Faculty of Mechanical Engineering, University of NiS, Serbia.
Priv. address: 18000-Nis, ul Vojvode Tankosica 3/22, Serbia, e-mail: khedrih @eunet.rs, khedrih@sbb.rs .

ABSTRACT. A series of theorems of mechanical energy change in dynamics of discrete fractional
order system and of a multi-deformable body fractional order system are defined with corresponding
proofs. Using structural, qualitative and mathematical analogies between mechanical chain system and
electruical chain system the theorems of total mechanical energy change in mechanical fractional order
system are presented as analogous with the theorems of total electrical energy change in electrical
fractional order system.

Some of theorems for discrete fractional order system dynamics are:

Theorem 1: For a class of fractional order no conservative system dynamic, with n degrees of

)i k=1,2,3,..n

freedom, and defined by: matrix of inertia properties A = (akj NP

, matrix of rigidity properties

_ | k=1,23,..n . . . . . _ ( )i k=1,2,3,..n

C= (ckj )_} s, » matrix of viscoelastic creep fractional order properties C, =\c,,; ) 2 and

. . T . | k=1,2.3,..n
matrix of viscoic linear properties B =\b

i) iaa. o TALE of fractional order system total mechanical



energy E=E, +E_ degradation is equal to negative sum of double Rayleigh function 2& and matrix
gy k P

. . . . o oP . . .
product between velocity () and first partial derivative —(—”’)of generalized function of fractional
o}

order energy dissipation with respect to fractional order derivative ®7{x}.

dE =3 oP
— =20 X . for a#0 and O<a<l (1)
dt ;; ¢ B‘Qt |xj |)
For system with one degree of freedom previous relation (10) take the following form:
d{E,,.,tE,
< k””dt ’ >:—2<1>(u)+Qfm(®f’[u])u' O<a<l )

" dE (i) P®7[u]) .

= =—bu’ —b, D |uli O<a<l 3
7 u 8<3f’[u]>u u ' t[u]u <a 3)

Theorem 2: For a class of fractional order no conservative system dynamic, with n degrees of
)i k=1,2,3,..

s matrix of rigidity properties

freedom, and defined by: matrix of inertia properties A = (akj

| k=123,.. . . . . . | k=123,
C= (c ) b23n - matrix of viscoelastic creep fractional order properties C, =( ) !

A Cy . and
K/ j=1,2,3,..n 9.ki/ j=1,23,..n

matrix of viscoic linear properties B = (bkj )ikj::l12233"; , with properties that both side product by modal
. s s W k=123.n . . .. .
matrix R = ({K ok }): (K ok )_) 124, Of corresponding linear system produce all system matrix in diagonal

form: % =RAR=diag(d@,) ©=R'CR=diag¢,) B=RBR=diaglb,) ©,=RC,R=diag(c,),)

b

then rate of each system independent eigen main fractional order mode total mechanical energy
+E degradation is equal to negative sum of double Rayleigh function 2&_ and matrix

kin,s pot,s

E =E
product between velocity & and first partial derivative oP, of generalized function of fractional
‘ o@le,)

order energy dissipation with respect to fractional order derivative ®;" [§ S] :

dE . oP
S:—ZCIJS—;W—(—)OI“ , for a#00<a<l,s=123..,n, 4)
dt ‘ st [gv]
or in the form:
df‘?:—zq%—amégsf[g?], for a#00<a<l, s=123,..n (5)
. 555, ‘

Hybrid system contains multi deformable bodies (beams, plates or membranes), same boundary
conditions, coupled by discrete continuum layers. Discrete continuum layers are built by standard elastic
and inertia properties and fractional order elements homogeneously distributed between each of two
adjacent deformable bodies. During the dynamics of deformable bodies in transversal direction each of
standard elastic, and inertia, and fractional order elements obtain extension or compression equal to
difference between two displacements of the corresponding body points for which are coupled its ends:
Aw,,, (xy,0)=w,,,(x,y,6)-w,(x,y,r) for plates and membranes, and Aw,,, (x,t)=w,, (x,r)-w,(x,t) for beams
and belts. Energy analysis of dynamics of definrd multi-deformable body system with elastic, and

translator ind rotator inertia properties, and fractional order discrete continuum layers is presented. Sries
of theorems are defined and proofed. One of theorem is:



. lem—sloj lem—sloj . . .
Theorem 3. Generalized forces Qp "™ and Q™" of interaction between two deformable bodies

elem—sloja elem—sloja

coupled by standard discrete continuum layer with known kinetic E, and potential E

energies and known Rayleigh function of energy dissipation ®““**% and generalized function of
fractional order element energy dissipation in the form:

1
element—layer __
D pa = 5 Coca<i(k,k+1)

{®[w,.,(x,y.t)-w,(x,y,0)]f » Where where a¢[] is fractional order differential

operator of the a”

derivative with respect to time 7 in the following form: g.p_d°le]_ ( 1 ) d I [l ,
! dt*  T(-a)dty(i-7)

I'(l-) is Euler Gama function, ¢, ,,, are rigidity coefficients expressing fractional order dissipation
properties, and a a rational number between 0 and 1, o<a<1, expressing dissipation properties of
standard fractional order element, for generalized coordinates w, (x, y,t) and w,,, (x,y,t) displacement of

deformable bodies at the point of contacts with discrete continuum elastic, inertia and fractional. order
layer are in the following forms:

elem—ltayer elem—layer elem~layer elem—layer element—layer
Qelenz—la)'er - i aEk l B _ aEk l 0 _ aEP _ a(b : o _ a(b()lqzdt o — Qelemfdef.h()dyu (6)
" dt b oW, (x,y.1) w, (x.y.1) w, (x, y.1) 9 ow, (x,.1) a(@f‘ [Wk (x, y,t)]) wieeyat)
ot or
o d aEkezenHmr B aEkezenHm, B aEﬂd""HW' ) Sepelem-laver ) 9D 81::::”7“"” o
" dt a( a—wkﬂ (X, y’t)j awk] (x’ y,t) awk—l (x’ y,t) a( a—wkﬂ (L’ Y t)) a(sra [Wk—l (x’ Y, t)]) male)
ot ot

expressed by energies and energy dissipation which posses discrete continuum layer.

Other theprems are related to the change: * of total mechanical energy of one eigen amplitude
mode and generalized function of fractional order energy dissipation; * of a total mechanical energy of a
eigen time mode of eihrn time function correspond to one eigen amplitude mode. Transiet of enegy
between defrmable bodies in the hybrid system is analyzed.

Ttheorem 4. Change of total mechanicale energy of the multy bory fractional order system
dynamics is equal to the power of dissipative forces and fractional order dissipative forces work along

corresponding system displacements:
d(Ek,b[d[ex + Ep,bnd[ex ) + d(Ek,layerx + Ep,layerx) —

dt dt (7)
aq)()qzil (Qta [Wk+1 (‘x’ y’ t)_ Wk ('x’ y’ t)])
: )=0

3
= —2@ - i s ) t)— i s ) t
layers kz a(g[g [Wkﬂ (x’ y, t)— W, (x, v, t)]) (Wk+1 (-x y ) W, (-x y ))

Wy (X_»)’ 5t

Where

0P (@“[W (x, v,t)—w,(x,y t)]) . :
P — O<a<l t k+1 > k >/ ,v,1)— .Y, 8
(0<ar<1 )k, k+1 a(Q,a[WkH(X,y,t)—Wk (x,y,t)]) (Wk+1(x y t) Wy (x y t)) (¥

power of fractional order dissipative forces of a discrete continuum layer between two deformable bodies
(plates,, or membranes, or beams) and along displacements of upper w, (x, y,t)and lower Wiy (x, y,1)

body (plate or membrane); and ¢[s] is fractional order differential operator of the a” derivative with

respect to time 7 in the following form[4-11]:

oy dl_ 1 dp ] 9
2l dr® _F(l—a)a;[(t—r)“dr ®




;\:n——(; 9.1)
w,(r.p.t)=0
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Figurel. Qualitative and mathematical analogous fractional order chains: a* mechanical fractional order
chain system and b* electrical fractional order chain syste as well as ; ¢c* multi circular membrane and d*
multi rectangular membrane system on the fractional order discrete continuum fundation.

Table 1. Qualitative and mathematical analogous fractional order system energies: a* mechanical

fractional order system and b* electrical fractional order system

Kinetic energy

Potential energy Generalized function of fracrional order energy

dissipation

Energy relations in frational order
system

a* For mass particles

2E, = (%)A{i}

=37
s=I1

For linear elastic springs

E, = (x)c{x}

Power of fractional order dissipative forces in System total mechanical energy
standard fractional order elements rate

dE k=n j=n
= (@ (e, for il R PRE i)
s=n f'[)r a#00<a<l for a=00<ac<l

eigen Eigen main fractional order

n,s=123...n

normal coordinates (modes) ;
o

displacements

=Y on
s=1

2Pa = i (26!).5 (:s‘a []75])2
s=1

for a#00<a<l

independent mode total mechanical

energy rate

dE; : aP,
Y 2

a TR

for a#00<a<ls=123...n

b*

For inductors

2E, =(¢)L{4}
-3

MewSi=1,2.3,....7

normal coordinates (modes) of

eigen

electricity

For linear capacitors

2E, =(¢)C

S=n

“{q}

=2 @)
s=1

Power of fractional order dissipative electrical
voltage in standard fractional order resistors

o= @HAIR, A,

for a#00<a<l

2P, Z%( Al

for a#00<a<l

System total electrical energy rate

k=n j=n

20-3 2% m,,
? J
for a¢Q0<a<l

Eigen main fractional order
independent mode total electrical
energy rate

dE,; .

o)

_fm a+00<a<ls=123..,n

I'(1- ) is Euler Gama function, and ¢ ;) and ¢, ., are rigidity coefficients — momentary ( expressing

ideal elastic properties) and prolonged one (expressing fractional order dissipation properties), and o a

rational number between O and 1, o<a<1, expressing elastic and dissipation properties of standard
1

fractional order element. b, ==
<a<! 2

C()<a<1(k,k+1){®ta [w,, (x, y.1)=w,(x, y, t)]}2 generalized function of fractional

order discrete continuum layer energy dissipation for o<a<i.
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From: T. Kawaguchi
Sent: Monday, August 31, 2015 11:50 PM

To: Katica Hedrih

Cc: T. Kawaguchi
Subject: Re: Address in Japan

Tsukuba, Sept. 1, 2015

Dear Professors Hedrih and Prvanovic,

Thank you for your kind message. | and my wife Akemi are good health.
In Tokyo, we have arranged that you with your grand daughter and Mrs. Prvanovic
together will stay in my apartment at Tokyo:
Komagome 1-3-5-302, Toshima-ku, Tokyo.
Tel. 81- 03-3947-3910, Mobil Phone: 090-9150-4681 (Tomoaki), 090-8486-7413 (Akemi),
81 means Japanese country code, 03 means Tokyo code.
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evening, Prof. H. Endo and Prof. T. Kashiwada will guide and accompany all member
to Univ. of Tsukuba.

All member: Prof. Prvanovic, Prof. Hedrih and Miss Mihaela, Dr. Zerrin Senturk.

Looking forward to seeing soon, Sincerely yours,
Tomoaki KAWAGUCHI and Akemi KAWAGUCHI
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