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The Diophantine equation X° = 1 + 9v
over quadratic fields

Takaaki KAGAWA

Let K be a quadratic field and Ok, O the ring of integers, the group of units, respectively. In this
paper, we solve the Diophantine equation X2 =1+ 9vin X € O, v € OF.
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Takaaki KAGAWA

1 Results

In the entrance examination for Ritsumeikan university [2], the following question was posed:
Solve the Diophantine equation

2?4+ 3y + (1 —y*) =81 (1)
in z,y € Z. In this paper, we first solve this question:

Proposition. The only solutions (x,y) € Z X Z of (1) are (z,y) = (=2,—4), (4,2), (4,—4).

We give an application of Proposition to the Diophantine equation
XP=1+9% (2)

over quadratic fields.

Theorem. Let K be a quadratic field. Let Ok be the ring of integers and Oj. the group of
units.

(a) When K # Q(v/=3),Q(\6), the only solution of (2) in (X,v) € Og x O is (X,v) =
(—2,-1).

(b) When K = Q(v/=3), the only solutions of (2) in (X,v) € O x OF are (X,v) =
(=2,-1),(1£+/-3,-1).
(c) When K = Q(v/6), the only solutions of (2) in (X,v) € Og x OF are (X,v) =
(=2, 1), (=2 + 6, —5 £ 21/6).
2 Proofs

Proof of Proposition. Factoring the left-hand side of (1) results in (z —y + 1)(2® +y?> + 1 +
xy +y — x) = 81, whence

r—y+1=3%,
P4yt l4ay+y—ax=3""%%,

where 0 < a < 4, ¢ = +1. Eliminating x results in
3y* + (3%Te — 3)y + (3% — 39T — 3% + 3) = 0.

The left-hand side of this equation is not divisible by 3 when @ = 0 or @ = 4. Thus we may
suppose that a = 1,2 or 3, and thus

Y2+ (3% — Dy + (3% = 3% - 339 + 1) = 0. (3)
If (3) has a solution y € Z, then the discriminant

D.(a) = =31 +2x 3% +4x3%% — 3

_2_



The Diophantine equation X*=14+9 v over quadratic fields

of (3) must be a square in Z. The only square values of D.(a) are D;(1) = 36, D1(2) =0. We
therefore have (z,y) = (-2, —4), (4,2), (4,—4). 1

Proof of Theorem. Taking norm of (2), we obtain
Ni/o(X)? + 3N jo(X) Trro(X) + (1 = Tri/g(X)?) = 81Nk q(v). (4)

Reducing modulo 4 shows that the left-hand side of (4) is not congruent to 3 modulo 4. Thus
Nikjg(v) = 1 and thus Proposition yields (Ng/q(X), Trx/o(X)) = (=2,-4), (4,2), (4,—4),
-1

that is, (X,v) = (=2 4+ V6, -5+ 26), (1 £ /=3, )7,( 2,—1). 1

Remark. In [1], the Diophantine equation X3 = 1 + 27v is solved in the same way.
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[1] T. Kagawa, Nonexistence of elliptic curves having everywhere good reduction and cubic
discriminant, Proc. Japan Acad. 76, Ser. A (2000), 141-142.

[2] Entrance examination for Ritsumeikan university, ), 2018.






Sofn B K BT WF 7R I A B 7T 20184F

Memoirs of the Institute of Science and Engineering, Ritsumeikan University, Kusatsu, Shiga, Japan. No. 77, 2018

(AR SPGB ORREHI BT 2 e DA

By 5 Y, AR Y

Investigation of research on design of minimally invasive surgical tool

Makoto Nokata® and Teppei Hosokawa®

The purpose of this study is to design basic structure of grasping forceps having functions and shapes useful for
minimally invasive surgical operation. The function is to be able to generate a large gripping force at the tip when
closed. The shape is to consist of one part which is unnecessary for assembly. By referring to the design method of

the previous research, we aim for optimal design with a forceps diameter of 2 mm size.

Keywords; Statically balanced compliant forceps, compliant mechanism, minimally invasive surgical operation,

Topology Optimization
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RO B BN, KR AR TR A F 72008 & IR 2 A 3 SR+ O E 1L, ThbbIRIN 565
REZ BT B 72 OIRAER T IEZ A L, EH O BHFFRBF L T 2 el R 3 o GHC#EA T2 =
LThD. HEELIE, AU RERIRNE LR TRETE DL LTHS. BIRIE, MASL TRE
—ODNR=YINHHDH L ThD. FATHRORFFIEESEICTLHZ LT, #TER 2mYA X TOKiE
EtE BT

F—7—F
VRIS, WUEETE, fERHT, R, (CHRE L

1. [FLCHIC
1.1 IRDER

HAE, PNARSERIKENE T & # BT (Endoscopic Submucosal Dissection, ESD), R MERINHELFIT
(Natural Orifice Translumenal Endoscopic Surgery, NOTES) & Vo 78t NARSE 2 F O 7 (S BEME 4 08
HERZED, TOWREHEOMENELTH S, (KBEMTFIH &%, SHRARBEE RN L VS o TiERl,
RMENREE & IR e ERER B A2 JBE D/NE RENAZ N D AN D 2 & THMERFINEZABENMTY) Z & %
ARIC LTEAMBIFRIETH D, ZoFiEE, FHE, B3 B FEOFIRICHSTE, 6tk dbin
ABEHIE, a2 N, GENCOR23 5. ZOBEREREICIE, EE A ET 7 o250 ) TR W B e kic—
EDNEARET D Z LN AR LE TH D, LovL, IENTRSIO 2. 8[mm] v /L& LT, I
P HEFE & v o 7o B Nan 2 408 - FRH U720, S FElERs 2 500 B R AL oD 72 9D I Flk 2k 2 B0 0 B 72
DITIE, BN 1-2[mm] TH Y 2203 00 0 B8F: 5 3 DB ORRGHIEE L <, BRI R OMASL THES B
DEWE WS TEREN S 5.

1.2 IRDEH

EH OO EME, B 2Im] L TOM+ThHhod I & LU b RE R ) 2 el CRAETE 5
EAMEZBRL, £ OMFHEREZ SR L2 AN TRE R — DD /R—Y D bR D — (R SRR RrEi - 2 5%
FFLEYET 22 L TH L. SR LI, WCROBER ICHMEM B OZR Z2FHT5 26 THD. K1
0%, O DREE L T IERESEFR S 0 Se R it i 2 s 9. RERNIAIHIE IS K0 BV TV D RTE,
TRIZFA L TWSIREETH 5. TRIRDEREITATHO TR, —RREER OXZ BAVEL R -1 D T IR R
EIZOWTIIEATIIIER B 5. £ 2 THEXE (1] & [2]Z@IRL, 2 OHRFIFELARRTIH LR
O, —IRHEERHERGF O RGBT FIEORET L, EE O OEFHF I O i IR G2 0 7

LT ES HEgl BB NmEL B)5E &F

¢ 1.4 mm

8.0 mm
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2. RIMEREIL & RN - IR SR IRl F D ERET[1]
21 ‘EHFE

— RSO B, @EIIERICHE ) T L R A EE LTRSS NS0, R

T L A jf@% AR E L (Topology Optimization) 92 Z & C, ZRELEROILIRELEIHE %
RSG5 LN TED.

HEFRFE RO AN 72 A T = XWX, AT LICHRANR D 72 D2 FFo. i3 240858713, 05
WIIRRE TRELe. ZADSRRALE 72V, 7 L— L O THFFH T O JEh BT & 72 5. Z O D %fi]
Btk z, fiAkoE bzl 5 2 & TRIEIRIZRS.

2.2 FREHEMT

2.2.1 BEEH IR
TERF T O FARW I BBV E T A B = R A E T D720, ko d 238380, M2 TR X
IERIND. K2 NOBEWGEBIIM 3 IR THET R SO D2 OICLERMIAZ R L, FVGEE
IFERE HERINFIHTE HZEMERL TS, ZORFHIBITHMEEHFIT22H0, 1 DL TOAIT
500[N] (F) &Iz %. &5 1 DOMESMEE, FEEHHTOMIMETHRDIZS0IN](F) D NEMA5Z & TH
5. ZONOFERTERL, KNl ORI TH L. Faifbo HEE, KFEH AT ABHOERZ HEKIZT D
ZLThDH. LoT, HFE oMM O BRBEEII () TR Lo IcRbB E N 5.

minimize wu,(y) ug(y) (1a)
subject to Np

L PeIve sV (1b)

u, < 0.28 (lc)

uf <4 (1d)

K (1a) Duy(PIEAKESF B DR A DEEZHEZ THY, ug(IIKELFHOHRBOEEHZ THDH. K(lb)
1%, BEROBEEICHT HHHZIR L TVD. p(OITEFEFUTIKTE L TV D EREBE T, v I8ER
VIE—ERTHD. wIIEDOEMTHY, RT3 2EE LTERD02B<bic, fliixakod
S CWd) ICEIND.
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2 fERFH B ORR AR & far BRI 3 ¢ FEES DR REI & AT BRI

2.2.2 1H{ES
X 3 TR ENDMEEBOBRG K G, AR LA D =X L ZBET DTODOENTH D, K3 O RVGEK
b X, R A2 D7 COICRER KR AR L TBY, K a IIMETICIS 2 5 2 5 DI B e fE k%
KLTND.
MESME, ARWEE R 72 DI LB EERIZ IR ) & WD 72DIT, BR300 R & 1L BO O fiifE
WONENFEICHID A2 Xl LAadniERas . Ko, s co BRI @ DL HITRE
5.

minimize 9 5
. (Fcomp + F:grasp)i
21:1 (2a)

subject to Np

<V
e:1pe(y)ve < (%)

2.2.3 #HDOY & ULVEMEE HIERRIE T

Z 2 CIE BRCRRE S DR T L A E T A, IROBBE L LT 1 DOFIND D S WIS S A
T HHER I AT 5. EH DARREE L IERESHE R BT 7 o Je il 7 (1) Tik, fERE o 2
el (X2 X oo/e ) oM EmEER (K 3) OBV b OARIZNERT 2. MR AT 5729
LWFEoT 270 0ME (EEELRESNTWDES) 1%, K1 PRI RE sz & B+ 2729
2, HIEICEE SN TWDEEZ DI ENTE L. BEN (K1 oOV A Y —DkicHER S TWD) 1X
FIZEE SND Z LI L GRS R I EEh T2 Z L CX, FERME L LTEL L DEMFERSD
N5, fESOTEL, BRI TOmE & ZIE—E L, DEHED TAMIMNER A = XA IZIEE
B2 1) A VI TGS Rr i 7 2 33t 2 2 L I3 TE 5.
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2.3 EFif
ZELBTIE, ARERST T 7 7T L Ansys ZHWTOT HZER LT, (AERECORREZHEI O D
_&T, lﬂn+bf_ﬁ/'{j<%nq:ﬁﬂibfb\

2.3.1 {BEEHFER
BIRBEFR M7 0 777 b Ansys Tn ST HENRHED, MR Y 7 b U =T IZ k> THRAE L NE
NHME S IFIER U ThHIUE, (MFEEIEDO ST E Ansys AWV L TWAHZ EWRENT NS, Kk
— B RIS TR RIS I IRER 5 D 23 D8 Dfe HABNE D TR D Z & Z2RSNTND. ZbD
FERNOZZLND Z &1F, RERISNIVRACHNAZVISHET 25 ERZ L TRY, KRITET )~
TORETHY, FEERTEHEEBITEZ bRnwe PRT 5.

2.3.2 1#{ES
Ansys \Z & 0 EE O DEMFEE RO, MMHEELY 7 b D = 712K o TREISEWN S D E D 02 &R
T ZOFMEE AR O EELY 7 b Y = VI XD RHE L T 5 &, Bl E, KESIE B L TV 5,
u DfEZ 0 2> LN U CEMEATITITEPMER 2N E0VRENT NS, ZORRNLZZOND Z &
%, FEEER R OVRIRIE A 1 = XA DOGEIROE X (| ;5%@@%0,%mmmm%@my7hv:7ﬁaﬂ
SNTMENERE TRV LEEZERL TV ETPHET L. 2O ORBEZ MR 272010, NEESHR
FE2RDOFEMTIERT 50, BIFIBREEZ R TUTRBRWEERD.

24 BER
ZE R TITIBEITBAFE S 4L72 Stapel & Herder D EIESEHERHF1% 0. 07T IN]DJE N ME T T — % =
LT3, ?‘f;b%ﬂwj@ﬁk WZRIRL TV D, ZHUEZ OSCERCR S o L TR Z 2 =7 — X 0/
SWETOLDTHD. MAHEGE T TIIRAERDB LD L TR &2 DA%, LUF ORI & HESE R
ERE S5 ENFERIEIIC K D AR TS G VBEPEAEE X 7 = X 2 (Statically Balanced
Complainant Mechanism: SBCM) WNEHRTE A LE2 5.
BED U 7o NEAH Bl b % 5479 2 72 O IS BRI
. %ﬁ?{hF‘EJEE@TEﬂt ZBITD, I5R5EMREMEORM.
- HOERSF O I B ESY L AHE OIS BV T, S LA A I = X AR A E D
5.
P AR IEA L DRE R A2 YT 2V < DD DOHELE
c REHEBROE L WEOMNEEEZDH T EICLD, WESOMEREN M BT 5.
- (ARG BRI, FIETIEOHERERY ARD Z Ik vsESND.
© ROZEMEDT, @HEE, TRDBIPRENTEREOEME, v MEEZEE LTCIREREHS
Fuionsd.
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2.5 #&m

ZEIETIL, 1L U OIT SBOM & FTOEAITA %« 2D BH ORELET 2 >OES THVEEL T\ 5
2 DFRIFFIZHE Z o 7oA B (—OX A RVES), b5 — DI EOEBME A 155 720) ZEH LT, HEiH 1
L DUEROIFETHHFH L TS, WICHALIZFEDE, WOPDOMELZHFOERZBL TAIT=X A
OIS A DR L Z L2k, ARYECTHIERZRE T 2720180 2 LN TETND ZHOUUBEOfAT
FLRTES SN TWT, —ORIZTAERMZEL7-DICEREND A D =X L00HISEHT, ZoRITHY
DN AENWERELT 2EET DN ER/NST D, ZHUIEE ) 205 TR & b S AN EE O ISR
BET-L 7o TNT, o0 AWML A 1= X ADREE UM HESELN AL TH D L, T 5.

3 FiiFmED-ODEMEER A H =X LD &IEA2]
3.1 EBEtAE
BRMEZSTE A 71 = X L OFGEHE, A (MRt OMENE) , ~Hik (KEaWrims), &My aoEkio Hin &
ZIRDALE) O 3 ODOMAENRT 5. 22T, EFOPFERBOLOICIREELZRA L D &3
DR T ORRF B A BE L C, AMRERRE L RoltMEE Eid 5.

3.2 F|EHH - ¥ U OR T —)LIREE L REFFEEF
321 HAXMERKIZT H15H
BRI, MRG0l L, AR, SISDICH A 2 72 DY) e \E 2 RO M AT A 7 =
AL Fl+ 252 Th D, HIIMHAENE T R VF — 2R RIC L, BRI BRI RS
LHNNBFAET D ETFHEND. HlE LT, EHELNT TICRG L7 (R{fb STV angiR) <
X 41RT LI THEDY, %ﬁmmﬁ@ﬁﬁﬂi%kfﬁ%#ﬁ?ﬁTéa

s (N/ww"2 (MP3))
298.2
273.%

B RSP EFT

| 2885
. 2236

L 1968
173.9

1451

124.2

49.4

Y | 74.5

43.7

z 24.8
0.0
—» BiEEF: 5975

(1) ERLAERFOSERDIES] (2) fERFRTEIF O i KIS IR & T
B 4 : ABFFEOH I T D FHRAE R

322 JIN_FREZR/NT SHIHE
DORREFEEE, B LIRS O & T O i B O Cl/N REE A R/NIT 52 & ThH D,
BI5 TRLTWDZ T 71, #iin L TOWRWERIOEEFTED BESNEE TERA Lickio, & B
NEFRLTND. M5 ITEROMNRG L7 (BE{b S TWRWEIR) Tldd 523, BHHMEA 1. 2[mm]
235 0.2[mm]~& 1[mm] DERLH A 2 S 5121, VA VI EO 5 EEIEIC 4. 2IN] O AT 28178
HZEMbND. ZOBAEOEMEREZK 6128
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EEENIN]

X 5 : BREN /7 & B O g O Baf% X 6 : BRENT)(4.2 N) &2 T 72 & & DY fili7 [ DN

33 BWHEMAT—TILI=_EaL—2 D&

FRUSR LI FEEZEA TE D2 0E0OR 2 HIIZ, H5 50— (KRB0 ERI - O St B8 130 2 sk
BWHT =T N~v=talb—2L LT, KEFIREGEZRATZ. T CORGHIELZFHBEHAT L 2 &N
TERVWOT, HonBRITRELSATHRNEDEEZD.

NT =T N~V =Ea L—Z NSRRI 620 -HEOHIKIE, T ME FINICHAAEN D 2D
OB 7138 3[mm] DM AF MR 2@ L TXE SRV E WD, EhICW s AMEDOHFIZAND &, §
1mm] DR E INRHHEHCAT Y N EBERIHEHDTEDICA L 20 ERSH S, £, REHIBWTHELSE
BRI Bt U221 aui 72 &3, R EISEET D EN 2RO Ttz K& < L, ZemaiEIc
T 5 7o OICHARER 8[lmm] DR SUTERFF LR THIEZR 520

RERER AR TIRT. 2 TH O ERREEETE TH 0 —A THET 72 DI R ES - 1 BRED
BHPAA 71 = X L THNIATI D HEET DEDTR A D Z LR TE 2.

After shape
optimization

X 7 : R b oG BRI

3.4 R
BELETIL, BEEEREL Ry b« TV A FOFMO 720 O T g R OF%FHCREF S iz gtk o Fl
O3 ZA L T\ D, SN DREJTiERmIY, UL A = X LDOHEDOT-DIZERE SN D —i%
R HETHD. W T—T L~ 2L —HX, £/ Vvl CRRBRBEODEFROEV aAf L FRLD
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Rt EEADNT 4 — RNy 7 Rk eOICimA STV 5. R ORI, R ORAZFRIZT S
INERE TGS N SR O BIELERICL L O b D TH D,

4 BhYIc

AR TIE, — IS ER ORBESEL R - O IRBEIC O W, 2B 3CEk[1] & 2] ot TRV LT
WOREIFRIEZMA L. 2B 1] T, MR Z VTR BRI & 0O 72 60 O ik 7e #2450 0
2 T O — R SRR - 3k R S iz, 2GR (2] TIE, AMRRIRERIEZ HWT, ZERs%
HTe 72D OO —AHEERHE R T ORGHER Sz, EEHOIE, TNORFHTIEEZSEIC LT, HEHT
D YehmEt 2R ET L. TAVE TIERBRE CEELL BRI K L, EEICRE(LE BT BEO &y
IR TE B R D, 5%I1F, A LICREIFELETEN L, fEtBRERGTL, TALRIKRT
AEL, BRRMEH L TR L LToREMEZ, 38T 2 eHEDA FMECRBEE L 720,

ZE Xk
[1] Ditske J.B.A. de Lange, Matthijs Langelaar and Just L.Herder, 2008. “TOWARD THE DESIGN OF A
STATICALLY BALANCED COMPLIANT LAPAROSCOPIC GRASPER USING TOPOLOGY OPTIMIZATION” , August 3-6,
2008, Brooklyn, New York, USA. Paper number DETC2008-49794.
[2] Lu, K.J. and Kota, S..2005, “Design and Application of Compliant Mechanisms for Surgical

Tools” . http://asme. org/terms
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Quantitative investigation of induction of interest in science by

Monozukuri education program

Makoto Nokata® and Wataru Matsumoto”

nn

The authors formulated an educational program to induce "ability to discover and solve problems", "scientific
thinking ability" and "interest in science". In this research, in order to quantitatively show how much their ability
and interest were induced, we extracted those values from recorded class images. As a result, it became clear that

the educational program formulated induced to some extent the aimed ability and interest.
Keywords; Monozukuri, education program, Quantitative investigation

E-mail: nokata@se.ritsumei.ac.jp (M. Nokata)

D SRR T v AR T 7 AR
D Department of Robotics, Ritsumeikan University
Kusatsu, Shiga 525-8577, Japan
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25
FHEOIL, TREZER - 32501, TRFANZREE D), TEEB~OBKE) 258 T 2867277 55K
E LT, AT, ZAORIPEEN EUI EFER I N NEE RIS AT I2DIT, SRl L7252 3
MEENLOBMEEMIE LTz, ZORER, RELEBEFE v 7 413, HOThoiEIPHKE, HOFE
EFHE I RN RS T.
F—J—F
LD Y, HETSR T T L, EERAHAE

1 [FL®HIC

BUE, BARD T E S HITITER A& F & 2 BRI & FEXN 24 SERE Z > T D . Z O BEEEN
XY, BEROENMETT L0 TR, BREERZETEEND & SR - e BE o
KTFEAERINTND.

ZORKELTEZONDZLIE, ETWEVHBICHD. [1] ¥R 0, DL VHFIZLVEEE T
BRERMZAE R EIEDT, 7L ERS —LAHOBERORRIE > TS Z ERZNNLTHD. ZDi
W, ERFEL TV E—HONELFE LR R0, I B ORMNES. £ LT, RERMORD
IRENFORY EIF2RE, F15%, GRCRMEDT TEREIT) 2N TE e, EBHLE#ED D
JRR & 72 %, FBRIIFERICHS A ERRIE D5 2 & TEEANBEOEMARE ST 50T, BROFE CIXEE
ThDHENIDIZ, FEFENET L, FENHNDICONTHEENENMBLL, MIEELELIRDLDT,
2, BRI e o THRN CE R R DFENEL 2 D.

Flo, T, EOEROEIROREICLY, M, #HHE, EHEREATHD. [2] ZOlodEyn
T EHOBEEE B R, MIPEI > TWDONEISPLTIEAL TS, LIRTOIEONE BT 5o E e
RENKEHITTE o, Thal U A Z B U, FIA &R R 2 REICE 2D Z E N TE TV,
EEFTEOCORINSEED L) R NE/DLZENTERIRLTETCND. ELTHAHTEZDEE R DL
2o TNDHDT, BZ2HILICKTHAMAMETLTEY, FROBEIIH L Thbbbelind & &7F
HMLTLEIFANREZI RDEEZEZOND.

ZOEH P, FEu Ry MOEEZAOERL, RITHRAITOE L L O VHENEAILTORT
BOBIRBLE SN0, BRI EE N 2B o720 T 5 2 RIS TWD. EH RS EFET Y,
HLOSVHBEERY AND Z ERPRLENTVD.

2 HIREM

FROBURDN G, ATHE T, bOSK WHBEOEM AR FHEE L, PREBFLLTHLOI VHF
EITOBET 077 AORELSEE, ERFOKGEE DD EEZBMIC, RENESBEMOBR, ¥
DO EMEREA, B OEIEE2ITo7-. BARRNARNRE LY, T4 24252 L 28 L CH¥EBRE Y
I A —LDIEAR, 7L TEFOEICOVWTEZ SEIZOOHE S0 /7 LA ThH-72. [3]

LinL, ZOHEEI 7T AL, EREOREEZOEENRHEIISLTHRY. 22T, ZOHEEY
177 LOHNTHD, TRIBEEFEA - kT 201, TRZREE T, TEEA~ORIE] 25 8 SaF% s
NEDERMICHET S Z L2 AMEORNET 5.

_14_



DO VEFT 77U YT AL HEANOHIKROFEI IS 5T

3 HRAE
EERRZRE LI e T A2 b LI N—F T LICHE - T80 REZRA - T 501, TRER
RIEET)), THBA~OBLE] NFERLZE BN 5E&ET %2 H T TV E EENICHET 2.

4 HRER
4.1 49 SRADREHR
JIAT IR LT R AR 4 1~4.4 12K BORFELAL, FIZIE, THEZRR - R 25 7))
PRIN2E, ZEROEFERLEZEEbANE, (2,0) EE£T. A RESINIO, BILARN-T2
BEIX E LTS, 7o, TREZRR - R 55, TRPREE T, TR~k 2R Tidthe
o TRERR, TRATEE ), R L LTWa. P11 L0 0K Th 5.

#4.1 141 (2 HA 1EH) OFERE

148 1B |2BE| 3L | 4B | ST | 6B | 78I | 8¥I it Fty
ACERBERE(4Y) | 36.33 4215 | 428 | 4093 | 4217 | 4242 | 42.83 | 289.63 41.38
ARE, ) (2, 3) (0,5) [ (3,2)| 8, 2)[(2,2) | (1,5) | (3 2) | (14, 21) (2, 3)
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“Heuristic Communication Terrain”: Creating a New
Paradigm of Communication Studies as a Bazaar

YAMANAKA Tsukasa?

This article argues a new perspective of communication studies through a discussion
of “heuristic communication terrain” which is named provisionally. Communication is
primordial activity which not only by human being but also by all living things and
non-living things covers. Although linguistic communication could be included in one of
them, the paradigm of communication studies ought to be reframed based on the
fundamental media shift (from print media to digital media). In a word, the era of language
supremacism has been terminated. Moreover, many unexpected phenomena that
traditional communication studies didn’t presuppose have been occurring, such as
challenge to human intelligence by Artificial Intelligence (AI), new relationship between
human and Al, surprising development of machine translation, easy accessibility to
multimedia communication tools, etc. Now it’s time we extend the concept of
communication and proceed its researches accordingly. Those field must have potential and

keep attracted.
Keywords; heuristic, communication studies, paradigm, digital media, Al
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Overseas Environment Study Program (Vietnam 2018) of Section
of Civil and Environmental Systems Engineering, and
Architectural Design, Ritsumeikan University
Satoshi Soda?, Tomoko Fukuyama?, Taizo Kobayashi?,

Masamitsu Fujimoto?, and Takashi Aoyama?®

An overseas environment study program of the Civil and Environmental Systems Engineering, and
Architectural Design Sections of Ritsumeikan University was conducted in Vietnam in August 2018.
During the 10-day program, 16 undergraduate students and 3 master course students studied
current circumstances and future perspectives related to social and natural environments in
Vietnam through joint seminars at Ho Chi Minh City University of Technology and Vietnam—Japan
University, with tours of JICA-ODA projects, My Tho City along the Mekong River, and Trang An
scenic landscape complex. Students learned communication skills and teamwork through fieldwork
examining traffic problems, water quality, architecture, and food culture. Finally, students
experienced growth of their own abilities for the college student literacy and fundamental

competencies for working people.

Keywords; Oversea study program, Education for sustainable development, Fieldwork, College

student literacy, Fundamental competencies for working people, Vietnam
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