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Huck’s conflicts between tangible reality and intangible one (Part two)
Tatsuru IwAsAKI

Lionel Trilling says that “Cervantes begins to show that the world of tangible reality is not the real
reality after all. The real reality is rather the wildly conceiving, the madly fantasying mind of the Don.”

I doubt whether Trilling is right. I think that there are two kinds of reality in this world, that is,
tangible reality and intangible reality. In fact, Huck, the protagonist of The Adventures of Huckleberry Finn

suffers from the conflicts between the two reality throughout the book.

In this paper | will deal with a continuation of my essay in Research Reports No. 21.

0 Keyword : Reality[
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The old gentleman (Col. Grangerford)
owned a lot of farms, and over a hundred
niggers. Sometimes a stack of people would
come there, horseback, from ten or fifteen
miles around, ... . These people was mostly
kin-folks of the family. The men brought
their guns with them. It was a handsome lot
of quality, I tell you.

There was another clan of aristocracy
around there —— five or six families ——
mostly of the name of Shepherdson. They
was as hightoned, and well born, and rich
and grand, as the tribe of Grangerfords.
O pp.0DOOoE”
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On the Teaching Method of PhonicsU 0 O
Hidehiko ArAKI

The fixed rules exist between spelling and pronunciation of English. It is phonics to read English
words aloud by finding the rules. In the general teaching method of phonics, there are many problems.
This paper attempts to introduce some of those problems and the more effective teaching method by

the solution of those problems.
0 Keyword : phonics
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A Consideration to Applying the Chaos to a Data Compression of Japanese Text

Yuuiti HIrRAO

I considered a data compression method of digital data, especially Japanese text data being processed
in computers and communication equipment. The Japanese language has from the sixth to the eleventh
largest speakers in the world, that is to say, more than 1,2 hundred million men speak it. Therefore it is
certain that a high performance data compression method, in particular, the one made for Japanese text,

will be much demanded.

In this report, Firstly I calculated entropies and made another analyses of the simple chaos, and sec-
ondly analyzed and considered a data compression method by using the chaos. To obtain statistical data,
I analyzed the “TENSEI JINGO” of the Asahi Shimbun (The Asahi Shimbun Company) of 1,292 days as

a typical Japanese text data which | thought.

O Keywords : Japanese Text, Data Compression, Chaos, One Dimensional Mapping
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Flows around an Inclined Step with an Opening Part on
Divided Wall in a Duct

Yoshiyuki Suzuki*, Hiroshi Fusino** and Toshio liaima***

Abstract

A study was carried out to elucidate the flow characteristics around the louvered fins used in a
radiator and condenser for motorcars. The flow velocity and pressure distribution around an inclined
forward facing step, imagined as a louvered fin, were measured in a duct as a parameter the flow rate in
downstream of the step. Flows around the inclined forward facing steps of the two kinds of angle 90 and
30 degrees were examined using the fiberoptic Laser Doppler velocimeter (FLDV) and flow visualizing
method by dye injection. The flow that goes over the step forms a re-circulation zone just behind the
step due to flow separation. The flow through the opening part on divided wall just near the step is
passably obstructed by a slow-moving vortex occurring on the opening part. The reattachment point
length of the flow that goes over the step is obtained from flow velocity measured by FLDV.

On the other hand, a numerical simulation of flow around the step with angle of 90 degree was
made on two-dimensional flow using a finite volume method. The validity of the present numerical
scheme was verified through the comparison with the experimental data.

O Keywords : Inclined forward facing step, Flow around step, Flow visualization, Numerical simulationd

O Introduction

The louvers are widely used as fins for radiating and cooling in the radiator and condenser for
motorcars. The flow around louvered fins is dominated by their shape, installed angles and
arrangement. The heat transfer of radiator and condenser increases because of the turbulence
generated by louvers, but fluid energy loss increases too. There is a case in which the fluid energy loss
for the flow separation by louvers surpasses the energy quantity increasing in heat transfer. In the
energy balance, at first, it is necessary to rightly grasp the flow around louver fins in order to utilize the
louver effect maximally. While retaining the louver effect, it is important to hold flow separation to a
minimum in the radiator and condenser performances.

Experimental observation by flow visualization [1], [2], [3] and numerical analysis of two-dimensional
flows around louvers [4], [5], [6], [7] were reported. But the flow characteristics in a duct having the
opening part on divided wall just near the louver are not known enough. In this paper, with the purpose
of elucidating the flow characteristics around louvered fins in a confined pathway, the flow around an
inclined forward facing step in a duct was examined using flow visualization method by dye injection
and the flow measurement by FLDV. Furthermore, the numerical simulation of the flow around
inclined forward facing step with angle 90 degree was tried using the program CFD 2000 developed by
Adaptive Research Co.

O Department of Mechanical Engineering O O Student Affairs Division O O O Tokai University
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[0 Experimental Apparatus and Procedures

O00 Testduct

A test step that is shown in Fig. 1 is placed at the center of duct length 1800 mm. Two ducts of
height H=32.5 mm and width 20 mm made of transparent acrylic resin are joined together. The ratio
A/ A; of opening area of which inclined angles are 90° and 30° is the constant of 0.7. A is the area
between the step edge and the upper wall of duct. A: is the project area of opening part area normal to
the inclined step. The steps were made of aluminum of thickness 3 mm. Inner diameter of the pipes for
injecting tracer is 0.6 mm and the pipes have been installed for each 3 in upper duct and lower duct at
the 10 mm pitch. In Fig. 1, Q with suffix shows the flow rate in duct.

000 Experimental apparatus

The summary of the experimental apparatus is shown in Fig. 2. The apparatus consists of test duct,
head tank, receiver, pump and measuring equipment for flow visualization and velocity. Water was
used as working fluid in the experiment. In the measurement of the flow, FLDV that it did not disturb
the flow and that it can also measure the flow of reversed direction velocity was used.

Computer Counter Oscilloscope

Pipes for Tracer Injection

Head Tank
_60 \’l
e - hvi
— L —J -— Surge Tank Probe -
Q T ) A2 ol Flow
3 /< o Q1 Test Duct

— = =
-— — — Receiver Lt
Q1 jant —ny Q2 for Water =

- Corner Cube

- - v Over Flow
Pipes for Tracer Injection /’I =

Fig.0 Test section of duct with an inclined step Flow Motor {5 |Pump

Fig.O Experimental apparatus

000 Experimental procedures

As a parameter the flow rate ratio Q:/Q., the velocity profile in the upstream and downstream of
the step and the velocity profile of the projected area of opening part area normal to the step are
measured by FLDV. The probe for measuring is vertically traversed along center of duct width 20 mm.
In measurement of the flow velocity, a mixture of poster color and correcting fluid was used to get a
precise Doppler signal for FLDV. The pressure profile of flow along the duct in longitudinal direction
was measured by a piezometer connected through cook from pressure taps installed in the upper and
lower duct. Q; and Q. which are a experiment parameter are measured by the weight method at the
ends of discharge pipes. Also, Q. and Q. in the upstream of the step are measured by cylindrical nozzles
installed in the upstream ducts. The flow visualization was carried out by a dye injection method. The
aqueous solution of the paint of albedo is injected the flow in ducts from each thin pipe as shown in Fig. 1.

0 Experimental Results and Discussions

000 Effects of the inclined angle of step and flow rate ratio
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Reynolds number Re in this experiment was in the range of Re = 1x 10°00 7 x 10°. The velocity
profiles around the steps with inclined angles of 90° and 30° in the main flow direction in ducts are
shown at Q:/Q. = 100 (cm*/s)/100 (cm®/s) = 1.0 in Fig. 3 and Fig. 4. The distance x in the longitudinal
direction of a duct is taken as a starting point from the edge of step. The velocity profile of flow that
goes over the step shows the intense distribution biasing for upper wall. The flow that goes over the
step has a re-circulation zone that is formed by negative velocity of the separation of flow in the just
back of the step. Fig. 5 and Fig. 6 show the flow patterns visualized by dye injection method, when they
are the same condition as Fig. 3 and Fig. 4. The velocity in lower duct is not affected for the inclined
angle of step. Maximum velocity of flow that goes over the step is not occurred at minimum flow area
between the step edge and the upper wall of duct, but that occurs at position a little behind from that.
The position showing maximum velocity does not depend on the inclined angle of the step.

402 0 -0.2 (m/s)

T T

T 0]

250 290 150 100 50
Distance from a step X(mm)

Fig.O Velocity profile around a step with inclined angle of(00° at Q-/Q;=100(cm’/s)/100(cnm’/s)=1.0
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Fig.O Velocity profile around a step with inclined angle ofJ0° at Q./Q.,=100(cn/s)/100(cn’/s)=1.0

In this experiment, the distance was in the range of 1.600 2.6 times of the height between the step
edge and the upper wall in upper duct. The flow patterns around the step at Q./Q. = 100 (cm*/s)/50
(cm®/s) = 2.0 are shown in Fig. 7 and Fig. 8. The flow that goes over the step with the inclined angles of
90° and 30° leads a part of flow to the upper duct from the lower duct along the step. Because the flow
in the lower duct is stimulated in flow that passes through an opening part A, it increases the
turbulence in the downstream from lower edge of step. The slow vortex is produced by accompanying
inflow from lower duct to upper duct on the opening part of the inclined step of 30°. The flow patterns
around the step at Q:/Q. = 50 (cm*/s)/100 (cm*/s) = 1/2 are shown in Fig. 9 and Fig. 10. In both cases, a
part of flow in the upper duct flows to the lower duct. The flow turbulence in the downstream from step
is less than the case of Q:/Q. = 2.0 as streak lines in Fig. 9 and Fig. 10. The pressures were measured
along the flow in the longitudinal direction of upper and lower ducts. The pressure profile is hardly
influenced by the inclined angle of step, when the flow rate that goes over the step is small. As Qs/Q.
increases, the pressure recovery of flow in duct with the step of 30° is bigger than that of 90° in the
upper duct.
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Fig.L0 Flow pattern around a step with inclined angle of J0° at Q-/Q-=10(cm’/s)[100(cm’/s)=0 /0

The flow rate Q' through the opening part installed on divided wall at just front of the step is
shown as a parameter Q:/Q. in Fig. 11. Q’ is positive the flow rate to upper duct from lower duct. Q’
does not depend on angle 6 of inclination of the step, but it is dominated by Q:/Q.. In present, in actual
opening area on divided wall, the areas of opening part at just front of the step of 90° and 30° are a little
different. But Q' does not so affect the value of the area. As Qs/Q. is decreased, Q' gradually changes for
the negative value. In Q:/Q. = 1.0, the flow rate Q' which passes the opening part is very little. The
reattachment point length of the inclined step of 90° and 30° in shutting the opening part is shown in
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Fig. 12. The closure of the opening part is to avoid the effect on the flow around the step from other
factors. Dimensionless x/H of reattachment point length x divided by height H of the duct is shown in
relationship with mean velocity v at the pathway between the step edge and the upper wall of upper
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Fig.[0' Flow rate Q' along the step through opening part

duct. With the increase of v, x/H increases. It shows the peek at a certain v. After the peek, x/H gradually
decreases with the increase of v. The maximum value of x/H of the step of 90° is bigger a little than the
step of 30°. The flow that goes over the step of 30° is easy to receive the effect of the upper wall in duct in
comparison with the step of 90°. The flow that blows against the upper wall separating from step edge
gives the disturbing in the flow behind the step, since it has component unlike the mainstream direction.
The flow that gives the disturbing seems to suppress the development of the re-circulation zone.

8 A L} T T T L) T T T
7t 1
X
E
61 J
O : 30° step
5F A 90° step
4 A 1 L il A 'l ' 1 i
(o] 0.2 0.4 0.6 0.8 1
v[m/s]

Fig.[0' Reattachment point length x/H of inclined step

O0D Numerical simulation

Fig. 13 shows a numerical simulation of the flow around the step of 90° by finite volume method.
The condition of simulation was the same as a measured value at Q./Q. = 100 (cm*/s)/100 (cm®/s) = 1.0
in Fig. 4. The meshes in the calculation were constructed by the quadrilateral element. Velocity vectors
are shown in Fig. 13. The calculation in the downstream was carried out the range to 400 mm (12.3
times of duct height) from the step. Flow rate that is equal to the measured values Q; and Q. was given
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in value of mean velocity at position of 400 mm. The flow separation is simulated at the lowest edge of
step in lower duct, but it does not clearly shown in the measurement. Also, the aspect of the flow is
simulated, while the flow in the downstream from the step zigzags in the simulation. The velocity
profile in the measurement is only to show to downstream 200 mm from step.

The degree of the zigzag of flow can not grasped based on Fig. 4. In the measurement at Q:/Q, =
1.0, though the flow rate Q' which passes through the opening part is very little, the flow rate by the
simulation considerable flows into the lower duct considering the separation at lower edge of step and
size of velocity vector in the upstream.

Fig.L0  Numerical simulation velocity vector of the flow around the step ofJ0° at Q-/Q-=100(cn/s)/100(cm’/s)=1.0
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00 Conclusions

Flows around the inclined forward facing step of the two kinds of angle 90° and 30° were examined
using FLDV and flow visualization method by dye injection. The effects on the flow characteristics of
the inclined angle of step and the flow rate ratio were considered. A numerical simulation of the flow
around the step of 90° was tried by finite volume method. The conclusions are as follows.

0 O The flow which goes over the step forms a re-circulation zone just behind the step. The slow vortex
generated on the opening part near the step.
O O The reattachement point length x/H is affected the upper wall of the step. The maximum value of

x/H of the step of 90° is bigger a little than the step of 30°.

O O The flow rate Q' which passes the opening part depends on Q./Q., the effect of the inclined angle of

the step is hardly received. Q' shows the smallest value at Q./Q. = 1.0.

0 O The zigzag flows in the downstream of step and the separation at lower edge of step were
simulated in the numerical calculation of flow around step of 90°. They have not appeared clearly in
the measurement. Detail of considering needs for numerical simulation.
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Numerical simulation of tight-coupled monopole based on
finite difference time domain method

Tatsuya MorisHITA and Masao TAKI

In this paper we discussed the improvement in performance of the tight-coupled monopole (TCM) ob-
tained by appropriate acoustical design based on the finite difference time domain (FDTD) method. Us-
ing the FDTD method, it is possible to design an arbitrary system configuration by considering the ef-
fects of the locations of the sensor and the secondary sources through simulation. The effectiveness of

the proposed method is shown by numerical results and experimental results to evaluate the open loop

frequency response and the transmission loss of TCM.

0 Keywords : Tight-coupled monopole, Active noise control, Duct, FDTD method[
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Chemical Composition of Rainwater in the Surroundings of a Roadway for Motor Vehicles
Yoshihito TAKAHASHI, Itaru KaTo and Masaru KuwAHARA

At the point 50m apart from an expressway (Chuou Roadway for Motorcar), in the warm period (May
O Oct.), average concentration of hydrogen, ammonium, nitrate and sulfate ions in the initially fallen (O 2
mm) rainwater proved to be higher than those of reference point by 47, 80, 88 and 59 umol/¢ , respec-

tively.

Over 3000 atmospheric temperature, considerable amounts of ammonia was detected in air-samples

collected at the area apart 5000 150m from the expressway, whereas, below 1500 , ammonia was scarcely

detected even near the expressway.

0 Keywords : Chemical composition of rainwater, Roadway for car, Car exhaust gasQ
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Fig.O0 Location of sampling points.
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Tabled Traffic volume and atmospheric temperature at
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Development of a Four-Wheel Robot Pursuing Sound Source
Toshifumi Kosaka, Kenbu Makino, Sadanobu YosHIMOTO,

Makoto NisHiMURA and Katsushi MATSUBAYASHI

In order to develop a kind of pet robot, the four-wheel robot has developed. It can move to any direc-
tions and can rotate about its own center with only the four special wheels called Omni-wheels. In addi-
tion, it has four small microphones so that it can detect the sound and move to the sound source. With
the technique of cross co-relation and sound source searching algorithm, the robot can pursue the sound

source.

In this report, the details of the robot are introduced and how it pursues the sound source is mentioned.

0 Keywords : Robot, Microphone, Sound Sourcel]
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Existence theorem of solutions of boundary value problems for second order elliptic
differential equations
Minoru HAIDA

We will show an existence theorem of solutions of boundary value problems for second order elliptic
differential equations according to lectures given by Prof. S. Hildebrandt at Bonn University during win-
ter semester in 1997.

0 Keywords : elliptic, maximum principle

1 FAEREELEBRFMK

R K#D S Hildebrandt %D 1 9 9 7 EELAFPOHZICETNT, 2 DD Banach
ZZ DB DOE R ER OGS ER 2 AW T, 2 BEas MRS HER O RIER
BEOBOFIEER%Z/RT. Schauder DFHBR EFFIEN 5. 2 BB AMS HERD
BERERBORIINT 2 BRNFHER N ER /25,

EE1 L= i a’*(z)D; Dy, + ibi(m)Dj + ¢(z).

k=1 j=1

EE1 (FETEHE (1, Theorem 6.14] ) Q13 R™ NOF SRR CH HER (0 < a < 1)
ET B, THIT,

(A1) —RITHE B! (07% (2) = o (),

(a'*(z)) DEFEDR/MEE N, AL p (0< A< p),
(A2) * ¥ c e C*(),
(A3) c(z) <0 forVz €

ETB, ZOEE BEXASNEERD fe C¥(Q),p € C22(Q) ITHML T,
Lu=f inQ, u=¢ on 0N (1.1)
DfF u Wz 1D. C**(Q) NIZFEET 5.

EE2 (KERAFHER (1, Theorem 6.6]) MM QIIEHLIERMLbBDEL, FH1
DIE (A1) BROII->TWBHETS, I512, HBHEDER v BEFEEL T,

167 |ga@y: 1V oo @) Ielamy S v for Vo €8, (12

ETB, IHIT. R® D C™® FEBQy & O BMHAHER ¢ € C2*(LRM)
Q— Qo0 =91 € C**(Q;R") : Qg — O LIEDERK x BEEL T,

|¢|C2,a(§;nn)7 l¢l02,a(g_)—6;Rn) <K (1.3)
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ET B, ZDEE, HBIEDERCla, A\, 1,v,k,Q) DFIEL T, (1.1) OEEOMu e
C%e(Q) 13,

|u]c2,a(§) < Clo, A, p, v, ”790){'7“()0(6) + lf|ca(§) + |<P'c2,a(§)} (1.4)
WL DFHc 5,
FEB1 RCANOFEED C2 FEH Q ITHL T, R AD C° HKER Q, &, O &

Qo DDA FHHE » € C>*(LRY), ¢ := v~ € C>*(Qp;R?) MEMLET D (cf.
[1, Theorem 6.14 DFEHA] ).

2 HFEEEDIINA
Y. AHICRERERERET S,

EIE3 (GEHEMERE (1, Theorem 5.2]) B & X id Banach ZM&d %, A,L:B —
X BERBEEBREL, AB=X 953, 35T, DBIEDER c WEHEL T, £ED
u€ BIZHLT, clullg < ||Lwul|lx £F 5. 2720, Ly := (1—t)A+tL=A+t(L—A)
(0<t<1) &T2, ZOEE, LEDt[0,1] ITNLT. LiB=X MROILD,

A $% s5€[0,1) ITHL. LB=X &T %, s ITEKSBWT/NITE e > 0 DNIFLE
LT, EEDte[0,1N[s,s+¢ & feX ITML, Liu=f &85, DD

Liu—(t—s)(A—Lu=f (2.1)

L12% ue BBWHERTAHIEEREEEN, EZAT, d|ul|lp <||Lsul|lx &0, L,
X — BARREERTH D, Tu:=(t—s)L, Y (A—Lyu EB<E(2.1) i,

Q-T)u=L,'f=u,€B (2.2)

LRMETHSB., 51T, T: B — BIEIARBEERTHD, e >0 2t0/hE<Eo
TH< &

_ €
ITI < (¢ = )L HIIIA = L] < A - L]| < 1. (2.3)

L7=ii> T, (22) %ﬁf:@—u: (]_—T)“lus — (1+T+T2+T3+)us € B DSETE
%, O

EE1DOFA 9. MO—BEHERT,
u=uju=up & (1.1) D2DDMET B, wi=u —uy EBL &,

weC'Q)NC*Q),Lw=0 in Qw=0 on dN.
£o T, §5mAEER ([1, Theorem 3.1 ) KD,
supg|w| = supgg|w| = 0.

WZIZ, QOWNTw=0. I78bBu; =uy THD,
KRiZ, HEEZHET 5.
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feL>),pc C’0N),diamQ < d,

n n
Ak, b ce L2(Q), > @+ Db+ el < A
= =1

lu|peo () < (A, A%, d)|fl=() + l@lco(an)
LD LD,
#HE1ODOREE —BHEELD 2 E<,
Qc{x;0<2' <d}
ELTEWV, HED t>1 ML, MBI we C°R") &,

zl Ie)
w(z) = |plco@n) + (€% — € )| flL=(q) for z €0

LEBE,
0 < w(z) < lpleoaq) + e”|flrew@ for z €.
EIAT
L = a’*(z)D; Dy + ¥ () D; + c(z), ¢ <0 in Q.
£-o7T,
—Lw = (a"2 +b't)e” Y| f|Loo () — cw
> (At = At flLe(@)-

£oT. BEMUD = max{l, B} £eoTHBL L,

—Lw > | f|po(a)-
ZZTov=u—w &EHB &,
Lv=Lu—Lw2> f+|flge@) 20 in Q, v <0 on IN.

L7eit> T, BEKMEEE ([1, Theorem 3.5] ) &0, v 2 Q NTEDQRKXEZIRDF
B, WA, QNTo(z) <0, 3780bu<w THB, —4. L(—u)=—-f &0,
—u KOWTHHKICLTONT —u<w N ZE %, £2T. QNWT Jul <w BWBA,
wDEONZLD, HBHIEDERK ¢ = (AN, d) DHFEL T,

lul L= () < [@leoaq)y + (X A%, )| flre @)

NNz 3, O
il EEM2K0,
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EE4 TH2OREELEHLDRE (A3) WH-Ehsk513. 5 EOEK
Clay A, v, 5,Q0) WFEL T, (1.1) OFEBEDOMu € C2(Q) ITHL T, R

|U|c2,a(§) < Cla, A p, Vyﬂ,QO){lf,ca(ﬁ) + |‘Plc2,a(§)} (2-4)

A IRVASN

ST EEL1LD, EH2ZOREFTRTRDIL->TNDELTEN, ZOEE, £
DzeQITHL., y=y(z) EBLE, z=¢(y) TH3. T5I7,

2(y) = u(¢(y)) = u(z) (2.5)
EB<E u(z) = 2(¥(z)) THD. 51T,

Dju(z) = Dpz(y)D;p®,
D;Diu(z) = DpDy2(y)D;p'® Dyp'? + Dyz(y)D; Dyyp®

THBM5,

(Lu)(z) = a'*(2)D;Dyu(z) + ¥ (z)Djulz) + c(z)u(z)
= a’*(z)(DpDyz(y)Diy® DD + Dp2(y) D; Dyyp®))
+¥ Dpz(y) Djyp®) + cz(y)
— (ajij¢(p)Dk¢(q))Dquz(y)
+ (ajijDkzp(p) + bijz/J(”))Dpz(y) + cz(y)

y) = ajijl/,(p)Dk,/,(Q),

P(y) = o*D;Dyy® + ¥ Dy,
Y)
L

EB< & (11) DRERD B Z &I,
Lz=f inQ, z={3 on 9 (2.6)
DEERDDIEEFMETH D, 51T,
(=z2-¢, gi=F-Lg
EBLE 2=C+F THBMNS. (1.1) OMERD S Z L1,
L{=g inQg, ¢ =0 on Y (2.7)

DIRERDD ZELRABETH D, Lo T, TOEFERELZRL,
EZAT, O i C~ HERTHBMNS. L? i [1, Theorem 8.14] & 1,
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WH2 BL ge 0= 5L, HEHREME
Al =g in Q¢ =0 on (2.8)
3% ¢ € C=(Q) EFD.
Lind,
HE3 BAONEEDge (D) %.

l9p — Ileoggy — 0 (p — o0), (2.9)

[gp]a,n_o pS k|9|ca(g—0) (2.10)
BHIZTEDIRg, € C(Q) TEUTZDIEMNTES (ZL. kid Qo OHITLD
EER).

MAOMEE 9. O LTERINE g€ o) &

g € Co*(R™), (2.11)
19]coomn) < k|g|00a(9—0), (2.12)

BHIETEO/E R LOBEKG ITHETSD (cf. [1,Lemma 6.37) ). ZZEL. k 1EQ
DHBIZEBDEERTH S, 51T, FBEDEEK e >0 ITHL T,

| ko) dz =1, k() >0 (2] <€), kl2) =0 (212 (2.14)
EB7TRM k(2) € Co®°(RM) % 1 DB,
fgl@) = /R kelz ~ )3() dy (2.15)
_ / k(=) ~ 2) dz € Co*(RY)
EERT D, TDEE,
Jim {7~ feglcomn) =0 (2.16)
ERB, TTT 6\ 0(p— oo0) EMBEF [} BED. gpi= fo§ EBLE,

l9p — 9|cO(Q_0) = |fe, g = §|00(Q_0) — 0 (p —> o0). (2.17)

gp(:li) - gp(xl) = fepg(x) - fepg(x,)
_ / ke, (2)5(c — 2)dz — / he, (2050 — 2)dz
R" Rr

= /n ke, (2){g(z — z) — (2’ — 2)} dz.
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&£ 7T,
5(e) - ()| < [ ko (@ie ) -5l ~ 2l dz
< / ey () Flaugn |7 — 2/ dz
R’n

< k|g|ca(9_0)l$—il?l|a /Rﬂ ke,(z)dz

< k'|g|Ca(—Q—0)|:1: - z'|~
L7=5> T,

[9p)a,rm < Klglca ) (2.18)

&5, O

FHRE 2. #HE3 LD,

#WEH4 BL geC(Q) roid, FEHMEME
Al =g in Qo,( =0 on 8 (2.19)

3% ¢ € C?2*(Qy) ZRD.

REBR MEE3 LD, (2.9). (2.10) BT g, € C°(Q) DHEHET . T5HIT, FE2
L0,

ACp = Gp in Qo, Cp =0 on 8Q0 (2.20)
ERTT (€ C°(Q) DHFIET D, EHALD, p KLSBWEDERK C BEEL T,
Colcza gy < Cloplcaqmy < (9 PHICKDER) (2.21)

RO D, BEORERIL, (2.9). (2.10) iZ&D. 2T, Arzela-Ascoli DEH K
0. ¢ e C?*() &ARDFI {(,} WL T,

IC - ijlcz(h-o) —0 fOI‘j — 00,
D%, (2) — Dy, (a) |z — /| < (g DBITLBERK )
for Vj €N, V,z' € Qg (z # 2')

MDD, ZORTj— 00 ETHE,
|D¥(z) — D* ()| < (g DAL BER ) x |z — 2|

NESND., Lo T, (€C?(Q) THhDH, THIT, (2.20) D p % p; ITEEWA K
Tj— o0 &F35E, (219) 2E5. O

EZAT,

Co>* () == {€ € C?*(Qp);£ =0 on 0Q} (2.22)
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EB<E. M4 L0,

ACo™?(Q) = C*(Q) (2.23)

y
s

Li:=(1—t)A+tL, (0<t<1) (2.24)

EBLE Lyt Co**(Qp) — CH(Qo) EERBIVERT, Ly=A L =L TH3, &
51T, EH4A4KD, t€0,1] TEERWVWEDER C* NEAL T,

C*IQCQZ'“(Q_O) S lLtClCO‘(Q_O) (225)

MERDILD. Co®*(Qp)s C*(Qg) V& Banach ZEHTH B0 5. (2.23). (2.24). (2.25) &
DEHEINHEHTET,

L1(Co**(Q)) = C*(h). (2.26)
Thbb,
L(Co**(Q)) = C*(5%p). (2.27)

WAIT, (2.7) W TERECH TS, INTERE 1 OHIKD 5, O

BE 3

{1] D.Gilbarg and N.S.Trudinger, Elliptic Partial Differencial Equations of Second
Order, Second Edition (Revised Third Printing), Springer, Berlin-Heidelberg-
New York-Barcelona-Budapest-Hong Kong -London-Milan-Paris-Santa Clara-
Singapore-Tokyo, 1998.
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Issues on the current standard color spaces for network based color image communication
Susumu SUGIURA

Under the prediction of recent trend of the increase of connecting sophisticated color devices to the
network for high quality color image communication, international standardization groups have intro-
duced the standard color space around mid of 1990s but different color spaces were proposed from dif-
ferent groups based on their purposes such as color FAX and internet related color communication sys-
tems.

But in this moment, | think there are no standard color spaces that dominate in business actually. In
this paper, | will review the each standard color space and will point out the their pros and cons. After
that based on such review, | will propose that now it is about time to reconsider and to set the uniform
color space that will be suited for color image communication including color FAX and internet related
color systems.

0 Keywords : Standard color space, color gamut, color communication, CIEC

1. IZU®IC
1990 #ERH AL EMEOBIZ Gk D 7 —@
BEALEBOGEENNPESL, BIZXy bU—7
WHTLEZ RN, £08B

HWRCIELABAERBE OB T ITUT 8 E L
Continuous tone color representation method
for facsimile & LEEE®EIZ R -7, ZORF®
RECHT—H FIZiX XYZ,NTSC-RGB, ¥ MZEHE L BB R L 7=

BOBRBEMEBEOKRNRIKS ETH., [METYH CES-RCB A ZEMZE L BTt S iz, 2
ATy, REHERY 7 —HEEEZHEICER —Hbta—Ly R Rop—F, =4 rnJ7
HEBZRy hT—J LOBEHRCERNERET S M3 dads & 729 Standard Default Color Space

EWEELEZ, BHINTE 7, HIZBARTIR
AZ7=T7 w7V e LIlEEORER LR
MLTC&R, — w4727k, Ea—Lvh
Ny H—FHE2RLETEIN—TBA X —%
Yy NEDOEEAEMNI AR L TE L, HHEEHE
R BRI EZMEHERTIBIIR>T NS,
AL CTHAERBINTE L RROEAER LR
FEMAENIOLE2—L, XYy NU—IBETT
BEONLBEOEECTROREL, ZH5 L0 4E
Blltxy NI —27 LoD S -EHEZBEICET
HEZEMLHFHT L,

HATHHEBRETFFRDA U N —% B LIz
196 FER . BT =77 v 7 VIV EABCBWE
Xy b -7 LOEEAER PR ESNEZ, F0O

for the Internet — sRGB 2% 1996 £ 1% 7> 6 B 5
Sy, ERTHLE DM DE=F — XA —H &
DI sSRGBEEEAEM L LEAERLOK bz
WETIBE N hE -7, —FH. HIRERIREV
BBRIZLIOVERESIh 7 CMYK FR&2EE LFER
LTWVd, ZOXICHRTRLTL bR —AZE
MTky b= LI T—EHBT— 203 HDN
TWRVWOBFERTH D, “hid, RECE#ERE
MTON T —EBRBEENESERL THRNWEL,
BRHRERZRE, RVBLVWAEREBEEZER
SRNTWVWRNIEDTHA I,

2. BHROEESTHOME

Fy bU—2 ECORBBMY T —EKEIEC
BWT, BECHERTLOEEATEMEIME L -
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FERTIPOERPEMNIHDLIRETHD, BT
EABRO CIEXYZEFHR XYZ~BRILEHBTE
5 RGB &% &&E2 5, ZhiX RGBEXIE
XYZ 0 b&T7 7V r—a ryOLBHIZIED
CIER#BL TOAIFHAENREEMITIHLER
TEHL., ABROUBRHFEMEAERIZLHIET
X516 THDH, CIEI9T6(L* a* b ) EME A
ZRBBEFELERHCAVLR TS A, oy
ZEZEMEFEHSFAELDH S,

BGETHE20IT—T77v 7 I VERBRD
HMiE LR L7z CIELAB F X CIE-XYZ Z# &%
REICHSEMRAZTEME LEBENICHEDOLEZE
BMThs, LIAPLBEOAX Yy L -FMITHW
WHERTF—FIiX, Aofahl 3RBEARD
bb, 2O RGBBEAET, Z? RGB © XYZ
COEBMBEFPRVEERER TH S, 4R
L*a*b*E» 5 XYZ #EEIHETRDOLOND
B, INEERBIHRYTIECRD, BEO
HARTEANEBHLB RGBT —4#0 o677
Usr—3arOERICKEL XYZ, CIEUVW,
CIELab. Luv. CYMK OF — ¥ |ZEHBT HDH
#HE T, CIELAB » o #3tE LT XYZ AAE
FHRLTCHALER LOFEEER Y, L b
KECHBINHEMREMPRBRINATLHT
b XYZ I —FEWIZEHRTE 5 RGB ThHNITH
Bl E@HTED, o T, Xy FI—27 £TO
EREATEMIIEARETHS CIEXYZ £/2i3—%
MIICHERS XYZ L EHBRAHE RS RGBAKE T
bbHEEZD,

—F%., A7) T7h, ba—LbLy K-
— F#, FlItAADOH T—F=HF - A—H—%F
SMZ sRGBAH L E T2 EEATH OB X M
BRoT&ETWAH, sRGB B EMITAKMIZNAM Y
CavEmH—-OBEREFELT, #T—F=H
—THELELALTWI2EEAZMTHL., L
LAS—FY &, H7—abTHEEIERND
OHRMAB B TLHMINDADOHRIC
sRGB MLV RVWELBREIZFEL, BIZHK
WOEHCEDLEEAKORBEILT2E %2 LT
W5,

M1AKRHE IR LEZI TNy FOaER
U sRGB & ZEf & NTSC A M OEBRK TH D,
CORBLLNB LI, BETTCEDMDOR
BEBMOABEANET=FBZBM LY ECESN

Ny A

HBET D,
o BBEOEE K
NTSC-RG
08 .

R CLCHT—yF]
g'.' v RAAR

06 ;. wrEABAR

y sRG
04 .
0.2 =

02 04 06 08 1
X

X 1. FREEIRA KO NTSC,sRGB &2 E K
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Systematical Learning System of Data Link Protocol

col and report on the outline of this system.
O Keywords : communication, protocol, Learning system, network[]
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One of the ways of understanding communications protocols is to learn through the experiment on
the communications system. It is difficult for students to understand the purpose and the meaning of
communications protocols sufficiently by the lecture. The experiment makes them understand proto-
cols easily. We manufactured the experiment support system to understand the communications proto-
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On the Strict Solutions of Independent Component Analysis
Using Higher-Order Statistics
Tetsuya KoJima and Masahiro AoNo

The purpose of independent component analysis (ICA) is to extract the independent components
from the given vector-valued signal. Various contrast functions for this problem have been proposed to
measure the mutual independence among each component. Many of these functions are based upon the
higher-order statistics such as fourth-order cumulants. It is also known that some of such functions can
be minimized explicitly in some analytical ways. In this paper, we derive the sufficient condition where
the contrast functions based on the higher-order cumulants could be explicitly minimized. The general
form of such contrast functions is also evaluated.

O Keywords : independent component analysis (ICA), contrast function, cumulant
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KT, 2 DDOEFSOAZERLT, ZChb5 2D
DM 2T 28I, BROF2 L5
VEERRAWTEEREI NIV PSS A NEBUL, 2
721 EOEERA 6 DML LTERT LN TE
A. Uleh-oT, HSila o omER, k1

goboooog



[EE| ooboooooooooooboon onooo g

BONRSGA—REHETHRELEZ BT AT
BEL 7B, B, TOLIRIAV RS A NEK
ER/ME (R12RBBAL) § 5 &5 kB Ex
13, LI UISMMIc Ik o en
BREINTVS [6, 10, 11). Fz, ficliNfzTy

FOE—HEBRELR LWV zaV RS X b
BEE, SRR A RDE—AVE, FabhTVE
F2RAVTERTES T LARBENTED [5],
TNEBROMEBR FAVTRETD, MK S S
WiORERD B LTARBENZEDTHELEZS
TEPTES.

RHXOHNE, BROFEHEEZBAVTERE
Nizav b AMNEBROMER, KDEIEET
5T lichB. BANIKE, 2 HOESOAEE
ZBHEIC, REXEEEADBEICROONS T
SOT&MEENTS. £z, ThHD&NL%R
WlTka2%xay b A MEBO—RELRD B,

FEXIELUTOE IR ENTVS. 26
T, MDA OMEDERLE VL DHhD
BiFx11/25 30, BRFEBEEHW-—RNZ
ZERET VI XA LT AEBREITRS. B3
BTk, ChETRBEREINZERVEIRICED
SO DIY M S A ML ZORBEICDN
TELDHD. BHRXOFTERRBIE 4 HTEZXD
h, 35 HiTHERZIENRS.

2 (g
2.1 RMBOERL

a(t) € [mou) (), omoa (BT 2, BEBOE
#t=01,--,N-1BIF3Z m RXTX7 )V
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DEBERET.) BRI OWEHRT {:(t)} 3" &,
BRIV FEERAEL RS20 LHE
T3,

MWK (ICA) DBEMIE, TS kEN
7 PVEESOHZBRILT, n(n<m) HOH
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£=0,1,---, N—1 OEATH = Z: t)IE N —
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CIHT B, TCT, gr(r) W&, B85 r(t) OWER
FEEH (EICKDRR itk b)) THD,
R i qr K EEOHEREHTHS. LT, —
ROFERRINCH LAROEERAWS.) Lk
WoT, ERERIIORE N Do REVEE,
AT O RIC BT 2 EBERFIOFHEIL TT
BRI TEIMA TEELZ ARV,

m KIeNT FVERS r(t) OFEEDE DI
B3 d RE—AV L (d-th order moment) %

l17.2 g

d
H Ri,~E[R.,]) ] 3)

TE&KTS. TCT, BAF i1,i2,--ia &, TN
h {0,1,---,m -1} DIBVThHhDER LS
LDETB. KT, BB rt) DdRFalLTv
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R

Knm “id
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= 01,05, 05, VR(E)gomn gm0 (4)
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AT i, € {0,1,---,m — 1} IKXFL,
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TEREINDLDTHD, Vp(g) EFa Lo h
FHAE (cumulant generating function)

Yr(€) = Yr(&0,&1, Em—1)

m—1
exp { D €kRk} (6)

k=0
THBLT S, UTTR, B, kKBIBT
NTDERAE i1,d,---i¢g DAL L E, ThE
A% 25T+ (marginal cumulant) & FECF,
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DEBITVEWCHNEHZEICE, $T 0 &k
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EECTLENTES. —lic, BROHPHILTH
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DT BAITY] Ve MEATH I THEA BN
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UFa L5y OMICELITOX S ABHRAE D
DT ENHSENTNS [12] ¢

&ef log B
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TEXBhBT LN, BHIRENS.

2.3 ZERE7LIYXLA
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ZRDB.
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EEHT R COLE EByt) DAXRX
DEAE—AV MRS, 5K (7)
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IOaAFa LSV M EFHELTHEL.

%2 B 2 KIEHEAES y(t) OEE.
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EROCTERER (B LEESE
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5 20(t) DBROF 2 LTV F AN
TERINDAVFSANER FL(0) %
BNCT B & 5 xR 0+ KD B.
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2185,
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75

Vx € E[(X - EIX])(X - EIX])T]

=E[W™(Z - E[Z))(WX(Z - E|2]))"]
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= W"1VZW_T
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A= BQ~ (12)
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L=W"VVz Q] (13)
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=@ (V%) 2
=Qrz(t) (14)
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N F2(0) ZRUNE TR LS HERER QL &
RDBT LB, Fz(0) JMES 2°(t) DFXRF 2
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BTH3. £z, 2O7INWVIVXLE, m>3D
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W35,
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3 OV X MEH

BEDEZ L OMFEICEBANT, ICA LB 3EE
OMHEHZREL U THEFRE®XZ b
E—D& S HEHRENAVSNTE R [4, 7, 13).
CNEDOEMBOHETIE, UL UISEIERRE
B KD ZHENE L B8, Edgeworth B
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SRR BDOTIREL, BROFa2 LTV +E
DLEODOMEHE LTIV S AMNEBEESRTHTF
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AEITE, TOXIEAVFIRANEBDS B
DWW DOIEENT 5.

3.1 JADE O +FS5 X MR

JADE a2 b5 A HEEEL 5, 6] 1358 1 BRAFL
B2BEAFNREBEI R ARDIORF 2 LS
YFDIERM, Tihbb

o \ 2
FPPRO) S S (wh) (15)
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5, 6].

G, M & m x m {THINRS BB EROER
BHED—DTHBLTS. COLE, RV
W Z 5B mxm T M E My € M,

(k,1=0,1,---,m~-1D L, FalLF¥MTF
(cumulant matrix) %
Cao (M) ' [eZ (M), (17)
6 def m-l 6
k=0

TEHTS. XK [6] Tk, a> b X MK
FIAPE(9) OFuIMb L F 2 LT > BT Cgze (M),
M e M DEENHILHAFIETSH S T LAREN
TWa.

BlsHic, #EEE ‘JADE IXEETHIOME{LIHE
Bt A {t (Joint Approximate Diagonalization of
Eigenmatrices) ICHR L T3 [5].

3.2 WERRAHES

Zarzoso & Nandi 1, BIEI TRz ZEERET L
dYXLDE 2 BRETROENBEELRA 60 OHEE
2ELT,

~ 1

femL = ~1 tan™" (n- ) (19)
THEXGNBLEDZREL[14]. TCTT, ¢k

e 4 (“()),111 - "?),001)
¢ & 20
"53/000 - 6”())/011 + "‘%/111 (20)

TEBENSHEETHD, nid

n € sgn(E[(YE +Y2)?] -8)

= sgn ('ﬂ(})fooo + 26301 + K},lll) , (21)

£9%. sgn(z) WO ARFSHETHD, >0
DEEL1E, z<0DLE -1 ZEELTL 3.

COHERE, EELf 0 ORLHEERE ML
Maximum Likelihood estimator) (8] :
R N-1
O, & arg max Z log qv (Y'|6) (22)
A

EUBTEHLICEOROENTZEDT, tan™t D
SO EZERTHHEICELD, —w/4<0< /4
OHFE TEEzA N—BITRO SNZHERRIEL TV
%. T, TOHERIIERILHER (EML
: Extended Maximum Likelihood estimator) &
EhTtws., £ EML #2813, &4

Kbooo + K111 # 0 (23)

Pl End %5, MREERETHY, #H—H
HEETBHILERENTVS [14].

SHR [14] IEBNTE, #ER (19) 20OE DK
WhEZaY A MEBELERT ST LS
KDoNTcLFREINTVS. LMLEEDLT
A, ROFEEMBEDIUDT ENBHITRENS.

EE 1 ERACHER (19 1k, aYFS AR
3k

FIZEML(G) = ’fgoeu (24)
ZER/NCT B K S REERA 0+ EFLL.

E7z, B8 2°(t) OB BITHINRAITHI
[ICBELGNE, ZuXFabSy bkl BIE
EBTHBT LLARITHENDS T LB TES.

3.3 I RBLV 4 RXRIVOAXRFaALTY
D EEM

ICA DfzdbDa> S A MEKE LT
e 6\ 2 6\ 2
FEN(g) = (Kgm) + ("511)
0 2 e \2
+ (Kg()m) +2 ("’"0011) + ("5111) (25)
TEBEINZLOPHNVBHFELERINTNS
[10, 11].
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BICIEIFEICAR A TG ENRETH D, B
FREDLDERKERMEEZLTVWAY, TC
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AHiTIX, ThbDaY M5 M FJAPE®G),
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HWwaz kickh, UTOEENRDIIDT EN
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X b
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:yhﬁxb%ﬁﬁﬂmﬁ

Z uouJ UOU1H3;kl (26)
ikl

BAHBATERHETES LIRET 545,
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= VA2 + B? sin(46+¢)+ K (27)
MDD, TTTHRE A B, K BIUNHME ¢ &
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Electronic States of Graphite Intercalation Compounds

Ken-ichi TsucHiyAa and Mitsuyoshi NITTA

In this work, electronic states of graphite intercalation compounds were estimated theoretically by

. FLEHIC

BOIBIEEEZ /D, TORBMICEA 22
WEERDIAAT, BERILEYME AT
%, TOBE, BRICAZHEIZL>TRZ-
TN ET B, FlziE, TV EBRBA
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BERTRIND, FRIC, ~"aFrrBAor
Ba. BFE U REFIRVAENRS D
LIZES>Tp EOX ¥ U THETIENTAE
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A BERICHEET 2FE2 BN LT 5,
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T, BRIV, BRbEMTLLS C
BFD sp2 BEFHEICL > TCTEHEHERES
Ai1ZF & LT coronene (CodHip) & %, £ D

using simple molecules of alkali metal or halogen doped coronenes. In the calculation, molecular orbitals
of the compounds were calculated by using extended Hikel method. As a results, it was found that a Li
atom created an electron at the LUMO (x”) of coronene and a F atom created a hole at HOMO () of
coronene. When Li and F were doped at a time, it was found that the created electron occupied the hole.
0 Keywords : GIC, MOPACQO
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Fig.3 Optimized structure of
Li and F doped coronene
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Fig.5 LUMO (") of coronene
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Fig8 HOMO of F doped coronene
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Development of Preliminary Experiment for Education of Molecular
Biology in College of Technology
Ryo SHoul, Hiroshi lipba, Hiroyuki IsHii and Tomoyo MiTANI

The principal macromolecules of the cell, proteins are synthesized from the small molecules, amino
acids. The complex and precisely defined structures give them unique properties that enable them to
carry out all of the most distinctive functions of the cell. On the other hands, molecular biology have
been developed in recent years. For the students of College of Technology, it must be important to un-
derstand the property of protein in order to catch up with the developing molecular biology, in terms of
education of morals for technical expert. In this paper, examples of basic experiment for molecular biol-
ogy, especially on protein engineering, were introduced.

O Keywords : extraction of protein, electrophoresis, Bradford method
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Competitive Adsorption of Pesticide and Humic Substances on Activated Carbon
Fusao HIRATA, Ryo SHoul, Yoshitaka Supo, Shina Mineno, Aki Umage and Motoyuki Suzuki

Recently, the sources of tap water have been polluted with a number of chemicals discharged from
various industries. Of them, pesticides from golf links and agricultural areas can be considered as prior-
ity chemicals for water quality management. In water treatment processes, activated carbon is gener-
ally used to remove such chemicals. However, humic substances are also contaminated in environ-
mental water, such as river water, that is generally used for the sources of tap water.

In this study, we examined adsorption isotherms and rates on activated carbon at various tempera-
tures, in order to examine the basic characteristics of adsorption using activated carbon for removal of
2, 4-Dichlorophenoxy acetic acid (2, 4-D), humic substances, and the coexistance. 2, 4-D is a kind of typical
presticides used as a silvicide at agricultural area.We elusidated the interaction between 2, 4-D and hu-
mic substances in the coexistance samples. The isotherms were correlated with Freundlich-type equa-
tion in the concentration ranges tested. We can also conclude that surface diffusion was considered to

be dominant.

0 Keywords : Compretitive Adsorption, Activated Carbon, Pesticides, Humic Substances]
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The Annotation of the Tentokutoshicol O

Kiyoshi TsubA, Yasuo ONO
This paper is the annotation of the Tentokutoshi.
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