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ABSTRACT

Host-parasite relationship, say, between virus and bacteria has been assigned by
employing the electron microscopic method, which consists of tremendously painstaking
processes. Owing to the readiness of obtaining genome sequences of various species of
organisms and a physicochemical parameter oligostickiness, we may be able to find the
host-parasite relationship without depending on electron microscopic measures. Here,
oligostickiness is defined and applied to probing the closeness between two species

(bacteria and bacteriophages), which leads to estimating a host-parasite relationship.
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Table 1. Constraints imposed for searching stable structures and the parameters used in the program

Constraints

Parameters Values
Allowed length of coil part (nts) I 3
Allowed number of coil parts (nts) ne 2
Minimum number of base pairs in helix part (bp) Iy 8
Required free energy change for hybrid structure formation (kcal/mol) AG —6.0
Temperature (K) T 303
Minimum number of continuous base pairs at the 3’ end of a primer (bp) Iy 2
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Abstract: A three dimensional representation of the probability density distribution of a hydrogen atomic
orbital in a glass block was developed. 3-D isosurface model (Fig. 9 or 10) hardly shows the entire region
where an electron can be found. On the other hand, in the diagram of probability density distribution
models in a glass block (Fig. 1, 4, 6 or 8), an electron is found everywhere around the nucleus. The density
of the dots sculptured in the glass block shows the probability density of finding an electron, so the nodal
plane is well described as spherical shell(s) or planar and conical node(s) symmetrical about z axis where
the dots cannot be found. In the diagram of probability density distribution model, we can compare the size
of the orbitals from their distribution regions. Number of these nodes together with planar nodes including
z axis in hydrogen atomic orbitals is summarized in Table 2.

Keywords: electron, visualization, hydrogen atom, radial distribution function, spherical harmonics, s
orbital, p orbital, d orbital, f orbital, spherical node, planar node including z axis, planar and conical node

symmetrical about z axis, isosurface, real 3-dimensional representation of electron cloud
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B 1%, KBRS OWL DDA HOEDY-F 52 H T ATy 7 OFICHEA LT DO TH S [4,
5. BUE L WIHEEEIL, KO EDLY 2> TWAHIERD X 95 Z280E (orbit, 2% 0, Thi+] @
) ZEEISED. Yal—T 4 U =0V FNTIE, EFE2 NEEELZ ROk & LT
W5 DT, BFOHE (orbital) X, TEZOHLE (orbit) &IFHERY, R THRABIND.

1 @?%1%51'%?0)ct INCHRADHZ Enb, F%ﬂ_ﬁ'ﬂ ELIEENS. LA L, EBFNEDOIIIC
OANDHENIE Z JFITRRV THD. KFEIFORNE, BIE LELIRODD, T EBE T
FIUL, BRICRS. _@;9&ﬁ@%AOEEﬁ%;ﬁﬁ@Ltkﬁék M 1 IR T =R E 26
o, RV OFRIC LR 20E, Zhix, EraRMTHEETHLH. ROBID, E1F5 R
FTHRORKEZEEZLTWD [6]. 2%V, HrOEFE2MHTERETEE, THIE, HLF
THLRIRTHY, ZOEENI T NTHENTEZDLN, 1OOBFFOEO— (T7bb, &
FO T 5)) DEETDLZZEEHVER. K 1 OB, BEFEEL2RL TODHOTIEAR
<, EFZRHTHREEZEZERLTVD.

K 1. KFJFFD (a): 1s, 2s, 3s #L1E; (b) 2p(2), 3p(2), 4p(z) BIE; (c) 3d(3%-r?) WLHE, 4d(3z2-r7) A,
5d(3z%-r%) #liH; (d) 3d(zx) HiE, 4d(zx) B, 5d(zx) #E; ENENONYTHOFE I RITLAT T ANEA [5],
e 7T A% A R 4X4X8cm

3. BUFHGE AR D Tt X

KFBIRA DR FHIE A RO D Tt & O A2 X 2 IR LT [7]. Y= b—F 4 U —OWE T
(D) 2BV T, FEFEITER (0,0,0) I2HY, BHEm, BA -e DEBETH (x,y,2) IIHEL
TWD. ky (27— OiERIZ ST AR TRT EEXOER, h 1777 ERTHD.

X (1) 2L, 9, BEREESR (xy,2) DOWEER (r, 6, ) ICEHT S, 25 OE
EROBRIE, K3 IORLTHD [7]. Eash-K i%ﬁm_(ﬁU%%ﬂﬁ? ) <z
NTE, FRROBEHOIFTAHE Yuyw O QEZNEDZRILT— E, ZRODDHZENTED.
FFH5E () 1X, r OB, 0 OB, BRI, ¢ OB TESN, FREROBIE, X
wmE on, FAETER ITERE, BAETE m THESND., Zhoo&E 8L, LTIORT#

—12 -



(ot o & e (1
{sﬂm(aayaJ "or}f ke

ELAZPERRE R (X, Y, 2) D DIRIERE R (r,0,0) 1

4

Jﬁ%iﬂ‘ﬁ zn,l,m = Rnl(r)®lm(0)q)m(¢) (2)

4

FRH0E y(x,y,2) 3)

2. RFRF O FHIE Z K D T &

r= \/x2 +yz+z2 4)
P z=rcost %)

7 @zrsin@ 6)

y=rsin s @ (7)

x =rsin dcosp (8)

X 3. EAHEIER (v, y,2) EHEEER (r, 0, ) OBILR

PHO 0 £/ iTBETH D Z L3, b LOEIHENX (1) 2@ <R THRIIE N NS,

FETE n=1,23, )
WIEITA e 0<l<n-1 (10)
TR arq —I<m<l (11)

JEFHE Xpsm OB ) 11X, m DIEN 0 THRWES, EHEEK (BEEAN @ (C=-) 25T
BI%) L7205, ZATIEHHEWIZS WEARZ WO T, R iuE0f 2) 2/MA % T, FEBK
2(%,y,2) 3) IZEBLT-bONEDNS.

4, JRAEEDLFRE B

ﬁ%%ﬁQZ%&%¥@®%%%,%IK%¢.mhjgmﬁg@%%ﬁﬁﬁéﬁﬁ@ﬁ$@
FEIE n 2T, s, p R EOFTETFE, HFNETER IOENRODEXs, 1OLXxp, 20Dk
x d, 145cifg e TNT Ry MEIEREIVIES. KRB FOZRNAF—ILEE T
n 2 TIREDLOT, A LT=RLFX—% b OHIEDOKIL, 1,4,9,16, 720 i lT>THS. [F
Lz F—% boMuEl, Ml (F720%, Mk : degenerate) L TWD EMEEND. £ 1 121X
MPEE TLIRL TRV, ERROZ LD, ERETE S OFLEIL Ss, 5p, 5d, 5, 5g TH Y,
MEE L7-#EENE, 143+54+47+9=25 THHI LR LE, R LIRS TORWVEKROHLED
CLELEETAZENTE S, B, WUEAD v aNOIUTICIE, 7 HiRe 8 i TR RS HED
Wil OFMPEENTVD.

— 13-



£ L RFHEOLATE, BT o, LmBIY, HuEK

2% n ! m a5t
1s 1 0 (] 1 1
2s 0 0 1

2 4
2p 1 10 1 3
3s 0 0 1
3p 31 10 1 39
3d 2 2 -1 01 2 5
45 0 0 1
ap 1 10 1 3
4d 4 2 2 -1 0 1 2 5 16
4f 3 -3 -2 -1 01 2 3 7

5. BRAHLEICBNDHimD X A 7 &0

JRFEGEIE, OB EFOFERESE (B2 NI fREE) 2%, FIiuEzobo
FRFEOE DY OZEROH L5 I, EEHITAOBEKEELZR > TS, Z O/ HiEd
HERE (DFV, BEKEN 0 L7e25m) AHim (nodal plane) L 9. X 1 ORZZNE, JR-FHL
HEOV SR LD THLOT, SillL, B FOGFEMEN 0 L2500, 2F0, K& LT
Wik cE 5.

JRFHEOIEIL, AFD 3 2OX A FITHETED.
(A) BRFCR O : X 1 (a), (b), (c), (d) DENZI 3 FOHLEIZISVT, AN 0 f#, iz
1A, ARNCIE 2 EOMEABIETES. K 2 OFRFIEOEA 2) 1BV, Bt r @
H O @RS AAREED) R,() % 0 LELS ZEICLSTERLDOEENBFHETE S [8].
(B) Z #hal v iz fExHpRZe g (BM#Em o) X 1(b), (), (d) ITBWTHEETES. K1
(c) T, SEOBLEZNENIZ, V T, HDH VT V FROBEE L TORENS. K 1 (b), (d)
BT DKERD KD IZR 2 HHEHIL, XY FRED LD TH L0, BEMHHEORHREZ #oled
0 907 Lieol ke GlEx D L, MimEfR—ICEFETX 5.
(©) zZ EhEETeFmim: X 1(d) [ZBWT, BEFMICHOLEE LTEEZETEs. K2 O
X Q) 2 Q) AT HRBETCET AHiITHH.

2o OFiE OFFEIEZEOFEMIC OV TIE, WHELUETCIERET. Zhb 3 20X A 7 OfHimH
DL, £ 2 OEHITELHHEND [9].

= 2. R HLEOHImO ¥ A 7 LK

o X A7 B D%

(A) BRI O i n—I1-1
(B) Z #h[a] v Iz [ fa PR 7R S I—Iml
(C)  Z #ha & te Vit Iml
&t n—1

n: EETE L OGNETE, m BRETES Imil X, ZOHKHE

6. EREIROHIm DR DS
2O JFFHEDE 1., =R.(10,.(0),(9) (2) IZBWT, R, X, B r OADOEEKT,
BRSO BEE & FEIEn A . B S A4 B4 X, Mathematica &9 V7 hU =T 2 WTHESITK

—14-



HHIENTED 8], ZOBHMOMEEL 0 LELS ZEICL- T, HEROHIEOFENEFHHE T
% [8]. MEREDOEEIZIE Z RN LR >TWADT, Is BUBIZEIE A7\, 2s -7s #LE
DOERFEROEER OYAEIL, LLTFD@EY TH (1 au=52.92 pm) [9].
2s: 2 au
3s:1.90192, 7.09808 au
4s: 1.87164, 6.61081, 15.5175 au
5s: 1.85823, 6.42909, 14.3279, 27.3847 au
6s: 1.85109, 6.3389, 13.8325, 25.1972, 42.7803 au
7s: 1.84684, 6.28705, 13.5682, 24.2159, 39.3211, 61.7609 au

FRIEIL 25,35, ... &, FIATIEERE LAY, ZAUTHES T, BRIk OEif OB L,
HUEOOANRY b REL 2D (K1) . ZOL I BRBRPEEICAFUETE DL, T A/
HOFRTHSH. B 1(b),(c), (d) 72 EICHE I D ZDOMOERGEREIIE O RS, [F CHIE [8,9]
TRIAETE 5.

7. Z WA A IR R 2 i Ok I

1 (b), 1 (c), 4 120%, WRETE m OER 0 OBUENRLTHD. 1(b) DEK
X, EETE n OEN 2, FVEFH I OfEDN 1 T, X 1(c) OLEXIE, EETH n OfEN 3,
FALEH L OER 2 THDH. X 4 OLEKIL, EETE n OED 4, A& 1 OFER 3 O
BUETHD. ZThThoFRRK, AT, EETHE 0 OFENER+ 2 7o Tn5.

[X|4. 4£(5z3-32%), 5(5z3-3z°), 6f(57°-3zr%) Wi 5. X1 (b), (c) BL, K4lZHksi) 2 Him

1 (b) @ 2p(2), 3p(2), 4p(z) PLEIZIE, ThEhis, K 5 ZEACRT 1 SOEEIFET S
ZEMBAETE S B 1 (0) D3dB2-r) B, 4dB2?) BH, SAB2-R) BUlICIY, ThEn,
5 HFLIRT 2 OOEIENFET DA ENBIZETX 5. 4 D A(553-37r%) BGE, SH52-327)
WUE, 6f(522-3z%) WUEITIE, ZhEhic, B 5 AR T 3 SOMESFEET 5 Z L MBRTE
% [9].

4 5 (2R Z Shie] 0 SR i ds K M Ofim oL, FrguBEof (723,
B4 OFEIINOHER) 20 L 282k h, UFOXIIRDDLZENTE D [10].

1(b) ® 2p(2), 3p(2), 4p(c) WLEDHE,

z=0 (12)
DEE, TNTNOHEXOMEIZO 2D, K3DOK B5) IRTEIT, z=rcos@ THHNH,
rcos @ =0 (13)
“O=r/2 (14)

Thbb, K5 EAANRTE I, 0=90° 0L (XY Vi) 2Afimens.
1 (c) @ 3dB2-r)HE, 4dB2-r)HulE, SdGA-r)fuE DA,
322 -r*=0 (15)
—15-



DEE, TNETNOHXDMEIZO0 &85, Thbb.
3r’cos’@-r*=0

r*(3cos*6-1)=0

rz(\/§0059+1)(\/§c059—1)=0

cos@zfl/\/g’ cos9=l/\/§ (16)
TRbb,
0 =125.3°, 54.74° 17)

EWVIOFERNELND. K5 RO 2 SO MR IS DN S LN Z LR D,
4 D M(53-3z%) iHE, 5f(53-3z7°) Hil, 6f(53-3z7°) LB DA,

2(52°-3r*)=0 (18)
(DWW TRIERICHES &,
0 =90° 39.23° 140.8° (19)

n |

10 none

21 —_— none

32 X _ none

19 % X none

o 4 % '—/\‘<— >< — none

51X X X X —
7. Z WA 0\ RRA B E o Mo 1 2 3 4 5

—16 -



e, S ARENCHIE LIZRERP S ONS.

[FERIC LT, OBLEIZOWTS, RAPLEOERX DO L, ZH 7z & r IZHT2HE 0 & B
<z Eicky, z Ehial v B R X OHEEEOfim OB E RO L ZLNTED.

FEFED 1 226 6 ETORFHIED I b, BREIROEImE A FF22 0 b Dl 36 fiH 5. X 6
2, TOT_XTERLE. 7 121E, 20D O8GEICHFIET D Z 6]V (kR 7 i S 36 &
OMEEEEm OB 2R LZ. 2R, & EEICIEZOMOSmIIFEE LRV, FHici
elzoN T, HimEs 1 >TOHEMT AT RSN TS, X 713, K 6 Ofg LA Emioxt
LTV 5

I6®¢%&E#“ 2iE, W7 BEARKER LTI ANY — U RBIETX 5.

FEFEN 1 1D 6 TTORTHUEOREE, £ 1 »OEAET L E, 1+4+9+16+25+36
=9fHTHD. WE-T, TEFEN 1 b 6 FTOFRFEHED S B, 91—36 =55 {HOHIEIZ
I, EREROFIm A FET 5.

8. Z WA o e Y i

AT CHR R EEFHD 1 226 6 ETORFHUED > B, EBROHim 2R 72720 36 D
HaE (X 6) OFNZETNE, 90° FANZEEET S &, K 8 DEHERD. ZbiX, Y filik Z
DORZBUARY T 2EHETH D, F EBX, 1s BUETH D, s PLBITERIHTH D000, ElEEL T
HIZIFED L7220, 2 Br B, 2p BUED, £005, 2p (), 2p (2), 2p (x) DIAIZIFA TS, K 6 &
X 8 #lbigd 5L, Zhbo 3 FIFEUET, HimOFmMOALNERDZ Linbhb.

£ 2 ERD L, Z #hEE0FEREEOKIT, MKETHE m O Es —E3 5. 1s #uEE 2p
(2) BB, 7 TRD2EIIE, m=0 THDHND, Z fizEte FEimz iz, 8 T

%%%Jr—"ml XK K K

X 8. TEEFEN 1 25 6 ETORFHIED O b, HRBROHimZ Rz bo
Z Whm»rbREERE (B) &, ZoEmORAR (F)

—17-



W L7 Eif OFXIZIE. none EFELTHD. 2p(y) & 2p (x) HLETIEL, m|=1 THHDT,
FEBTIE, SRS ZISHEENTE L THD. M 7 1R T X918, BEKETE m OMexHiEL, it
HEZRICETHD. ZOZ EE2KBLT, K 8 TIE, MEHFMICT RTRH U/ SAZ =2 Hi-> T
5. daipd 2 SOPEOFEIE AT 90°)m DAEEZZRL TN,
KBRFOFRFEEOITE DO TEEETHD. LiL, ZIICitlizd ) B rHORSNIC
L7eo TR 2 &, MR AN A8 2 2 L3k S.

9. Z fhEELFHEmIIED L ICLTEEND DM

B 2 OX () TRINDEFHEIT, BKETH m X 0 TRWE X, EEEKTHS.
B9 Zefilix, X (2) OFFOEFHm TH L. K’ 9 HHNE, kAT 2 SOBEHEEKED 1 &
FEE Ao CHEMEICAR L= 3) OSEiE TH S [10]. X 10 12, ZOFHEREZ, 3d
BUEZBIZE > TR L [11,12]. X 10 EBE, X 9 EZRLOHRBTHD. K 10 £ X
BREFE m X0 20T, Hi-efimt 0 TH5H. K 10 £ FROEBEKTIE, FADKS
WELDDT, i 1 DBEICAOELE LTEVESTHS. K 10 FRET, BRE T
m OMGHEN 1 720D T, F72lZ 1 SOEEIE LT, EEEOXTWELIHETFPRLTHD.
EREOTIX. FUET, —FH% Z fiigbo0i290° [Flisd 5L, thhEt&ERD.

b L
@ @
(1s) (1s)
“ ' 21 @
2p) @ 20) & .o
. (9
(m'i' == L éﬁ" . .C

st € @o

' Y
st 8 Mo
Se gL de e aw

Im| o 1 2 3 4 5 ml o 1 2 3

X 10. KFEFRFO 3d FF#uEZ, EEEEOFES (B) »53FEEK (F) BRI 7ekA
_18_



10 £, WAETE m OMHEDN 2 20T, #HZIZ 2 SOHEN LT, 3@@514?&0)/\
TINECDHEFDRLTH D, EBEEOTIE. RUET, —FH% ZiEFbviz 45° \HEsd 5
L, G EERD. 9 HMNCIE, ZDXIICLTAELEATDIbLD, |1 Oﬁ*‘oﬁiﬁﬁi))hfb\
5.

9 HMOFERBREOEIT R, HHEEIICRZD. —H, 9 AL FIZAT < & BB
HINL, AT LR+ 5. BFEOBIICE p8EDE N E, BRHICFEXTDHZ L b AHE
Thsd. ZOHAWEEZR A2 T &, —RAEMZ S K 9 FROFEEEOBIEZ, 3tET5Z2 &
72, BHICHEETZENAREL 725 [13].

COMRICEE LT, BREOAT T A7 a v 7 ~OWIERZ [14] 2B 27 -7, BliEHE % FNT
KA iS5 &, M9 Mo T,

10. BH 0z

JRFHLEICB T DEFDFEEMRE T T A7 0y 7 NIZE 3 IRTE3 2 HIEX, BN THE
T, BHEORBNES THDH. ZORBEENL, BEriE2Emo2 A4 7 THETH &, #E
OFRAMEN RFHANEH T X 5.

GD
GO
0 Q 0
CIOE] II $

’l"1 Staa3

o

n : Azimuthal node # : Radial node

11, MBI 2 DR D2 — 2 (fE : (n: BVEEREL m: TACEi#E) ) &, KHE
JFF DR FHOBERTE 51T 5 EF OFEMR. b IR LEHEBORF T2 L ¢h)

MNEBLORTOES LAZIOUEDIE, BB L Ebn A2k CRIUENAHELZ 2I2H
L EEbiTng [15]. 11 2%, B A EE L7 MIEEICES 2 2 E K %, Bessel B%%
FANTYIa2b—hL7EbDOT, EHERLIFELTWD [16]. 11 AENE, KFBFRF-OUWL
OO HEDOWIHEIXITH D, hARa T BWEIIGEGES R S, BdeREim sz iz
B EREEA RS KIS LTWD Z EMNBIEETE 5. ERN 2 WO THHDICxi L, Al
3 WILDOWENTH ST, 7 HiCilk~7= Z $hlE 0 (b FrZe it & O3S IERE L TW 505, Bt
BRI EN TN,

KFBF A DI FHEIC B9 DHF9EIE, 0 FEUED AL [17,18], RUBLo_UP A D E
TEOFHUL, A o8B OIRBHLE DRI [19], 3 FONTbE2EFE TR, n K

JEDJFEFHUE DOAFFE [20] 72 EITHIE L=,
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MEEER LY . ILnERE R Y, A0S, LTI AR - ZELWTH
EZZIZRAIZRIZIRZIR -] FBOBRZESFEE 3085 3 5, P227-238)

SRR LICB VT FROBY b0 £ L. # - BREIC SRSl LizZ L adk
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e BoOREATE H31% H1

WEOH CRIAEXYOHR
—NRAFIRAT 4 7 A E—

YA & F
awv 4, 2016 43 H 25 B, vipp. + 177pp.

Wonder World of Living Things in Physical Points of View

—Biomimetics—

Keywords: Biofluiddynamics, Biomechanics, Biophysics, Camouflage, Mimicry, Human Future

1. WEH

FZHFIIHRERPZH T PMERE TERER T, BOBFY VAR Y T AT TRAEDHIEE
DITHEEAPES RS LD EF, THHITEHM LFERTLER, £SO L2 LT
KT o s LELSTHFR L, 2N LEHFR2ERITI-oT [ZoiE] ITEEIN
DTT, ZOFEET, BREOHEECTHED LN ZHEROREE LV ELDIZLDOTT,
FHEESAMEBEON AN (n—1)HORH - « « ZOFEDOALTAFDEL G 484 48 D
MEBEKRSAOFIZEDLDOTT,

2. fRE
ARSI, MARRER) (13 k< ; 28 MRS ; 35 D) - HIELBEE(4%E W
DEXRE; 5FE B LR - R (6% : ik, 78 KB Z L TAHEHOEREK (8 HE)
Lo TWVWET, BILEOEBEWTIC, 6 XSG 0EY) BIOEE TEHEOLSE BN
FonTWET, FEONRITIABAE 2 X—ICEL b, TOETEBINSEHOMH
NTHEDLILSBNTVET, FEHEOREICIE (L] DV ET, AEBOMEK» SRR
IA =72 Rl TVETOT, L) TREEXASHOMELMRLET, T L
T, LIALZAIBBMBEIZOWTHERS 2748 BXHV, BObHEHEEICHND Z
EMTEET,

BEGE (L) )80 1. B0 AL AEM OB —E T M b— LT &
ITRERTHE SR TWET, REBEEFETTHRNIODL., ) 2, KETT, mEN, 20k
HtoFhzT52 LT, MEEORBICHY T 2T8KRANTFICOLZLETLEY, T
MEERIBEOERT S L ZATT,

3k

1% KO- ZEE2LEIT LN « « Do NEEELEY EFEL L5, ZOHEFRED
AEX 7227070 SADOKEZBOERINICET~HLLS ) o2& LE50ET, K
BENRRLV)DOOWERTKEMLLL2HEMEBS L -« ~fiDZREMITLE SR
DESICEZDOTTHLRLDAKEEZBSIE - » « X7 Ik THE2EKRMICER S
HHZE, TH, FEMENEINTVWD LT, N RLOBIX, FUEHRERDEER
EWEHI>RHENITELZ EEVET, Z00 T VO RIZERMASRRNALRZ2OTLL I N2

*
2% LD EFICIVELSARS -« «c XURFIZLEL X I, MIBFILIT L DERMEE
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WERZGIEES, T1HEOMEFA EELL T TN THROMGD 2 E#IE, 3n/s 28R 2 H
ZONETHLZENERNODNY L L, £, TTNHEDDS5HE LA 51 -

T O =33~105" OHEFATHLZ ENbMYVEL, + + - TXEOHLHRKICAN S5
EEDWMNANE —IZRHENDGLIP D LILVER A, |

%k
SE M EA EFICETEDS « « c WL —T A4 A LEL LD, KE 60kg DO &2 100m

ZFIORWTEDIEEX, BYMOZFI VX — %2 EHBNICEZ DR 2005 KEL T, LERI L —
TARAZEILERTEESVET, My POBEKREFELETN?

k
A4 YN AEZIERTE e « - NTICLELEY), NADOERKFEEZEDZVIFL
WTLEIDEEN, [EFROKFEITHELTIZR S TWET, BKMLZIHET LM 7R %2R
MKEZED , BKMEOEBENKELZGEOTET, TNEMAERDREVNET, EPO
AxFICHEEZRDLIBEWT, IFERFEETT,

%k
5% BITBRENMES TS« BRI LET, TikEdRE e « « . NAKRLE LAERN
MABDI o ZEEOBREZ L TWET, Zmiko @B & W] K72 0 5 % T H9 I
TARFER, MOHAIX 18 HETHLIZ ERbhoTWET, ] BOKHEO KU E TY,
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In science education, it becomes more and more
realize the

important for the students to

significance of learning science and the
relationship between science and real life. However,
several contents in science are not easy in
performing the experiments or observations within
the constraints of time and space of the classrooms.
“The origin and the change of the earth” in the
junior high school is one of them. In this research,
the students conducted the “RIKADOKU (Science
Reading)” program using the method of jigsaw
learning to inquire the origin of the form of
Japanese archipelago. The results showed that the

students realized the learned matters related to

their real life.
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We perceive spatial configuration and surface
asperity of an object by touching surface, and get
the tactile texture. We also perceive tactile
texture of the object based on the visual
information in two—dimensional images, because the
shades and shadows made by asperity and
illumination are important elements to perceive

surface qualitative information. In this study, we

generated variety of 3D texture models by the

mathematical design of surface asperity and
simulated the shade and shadow patterns on the

surface under changing illumination direction.
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Host-parasite relationship, say, between virus and
bacteria has been assigned by employing the
electron microscopic method, which consists of
tremendously painstaking processes. Owing to the
readiness of obtaining genome sequences of various
species of organisms and a physicochemical
parameter oligostickiness, we may be able to find
the host—parasite relationship without depending
on electron microscopic measures. Here,
oligostickiness is defined and applied to probing
the closeness between two species (bacteria and
which leads to estimating a

bacteriophages),

host—parasite relationship.

wE, WS, £ LTEmE
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In the n—digits of Wythoff 0/1-code, surprisingly

palll

VR GRORER

many metric properties of the n—polytopes are
concealed. It looks just like a magic or mystery and
the secret lies in the double flag architecture of
Wythoff code. For this arithmetic, the computer

programs have been implemented by Matsuura and
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Toyoshima. We will introduce on a few idea for

applications to communication theory and ciphers.

VY AT =T OEGOMG ET
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Previous research shows buckling phenomenon in flat
or spherical shells lithosphere. However, previous
research cannot give us to related curvature effect
in buckling phenomenon. On the other hands
material science is presented by using curvature
effect of buckling phenomenon in differential
geometry. In this paper, we derive the buckling

phenomenon with curvature effect for spherical

shells lithosphere

7 O AN Lo s OZE T RE & TR MEIZEET 5
FERERORRET

FRIERR (ST T2 i % P9 7 A0)

Reasonable shape and excellent structure on
mechanical properties can be seen innature. In this
study, spider web was focused on. The simulated
structure of concentric circles and spiral on weft
of the spider web was modeled by two—dimensional
frame. Concentration load was applied to the center
of analysis models on both plane and out—of plane.
The effects of the difference of shape, spiral and
elastic modulus of weft, and loss of weft on the
deformation and redundancy of

simulated structure of the spider web were

considered

BEMEFTE D NSNE T K D R
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Nonlinear analysis is made on the strength of
buckling of an elastic circular in the case where
the inner pressure is higher than the outer one. The
motivation of this analysis is to give a theoretical

support to an investigation of deformation of blood

vessels in the case of the pressure difference. The
tube is assumed to make a deformation to a nearly
elliptical shape without elongation of the sheet of
pipe. The ratio of the longer diameter of the pipe
to the shorter one is estimated by assuming a weak
deformation of the pipe. The method of analysis is
to minimize the sum of two energies; one is an
elastic energy associated with bending of the tube
wall, and the other is the work done by the pressure
difference when the pipe deforms. The result of
analysis seems to describe observed deformation of

blood vessels quantitatively.
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We observed the cut surfaces of a cabbage stem
during sprouting between the first and the third
leaves and also externally observed other cabbage
stems until sprouting the tenth leaves to
investigate their dispersion angles. The result
indicates the dispersion angles are determined
during the period of time between the third and the

tenth leaves

i on Ly 2—
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Several kinds of calendar wusing images of

radiolarian skeletons and living forms were
prepared for enhancing a degree of social
recognition of radiolarians. These calendars will
be utilized to advertise the 15th meeting of the
radiolarists

international association of
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(InterRad 15) held in October 2017 in Niigata,

Japan.
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With a view to exploring into physical properties
of crystals, Origami-models of some crystal
structures are demonstrated. While it is remarkable
that periodicity, regular repetition of atoms, can
be exhibited by the Origami-model made of
polyhedral skeletons, it is suggested that by
making use of the Origami-model, some physical
properties of a crystal may be deduced from the

structure itself without referring to chemical

composition.
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At the situation called “Diamond Fuji” , we

observe numerous spotlights by Mie scattering.
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Molecular shape recognized by a molecule plays an
important role on the quantitative
structure—activity relationships. It is
interesting to note that deep learning methods for
QSAR can implicitly recognized molecular shapes.
Our recent works on a deep learning approach

including 3D molecular structures and electronic

states are introduced here.
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A= XDl b—HimE & BLHIE
RPHES (B SR B HIR)

Probability density distribution in the
3—-dimensional representation of hydrogen atomic
orbitals was developed. It was compared with 3-D
isosurface model. Isosurface models can hardly show
the entire region where an electron can be found
On the other hand, in the diagram of probability
density distribution models, an electron is found
everywhere around the nucleus. The density of the
dots sculptured in the glass block shows the
probability density of finding an electron, so the
nodal plane is well described as spherical shell (s)
or planar and conical node(s) symmetrical about z
axis where the dots cannot be found. In the diagram
of probability density distribution model, we can
compare the size of the orbitals from their
distribution regions. Number of these nodes
together with planar nodes including z axis in
hydrogen atomic orbitals is summarized in Table 2

in terms of n: principal quantum number, 1:

azimuthal quantum number, and m: magnetic quantum

number.
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The relationship between the shape of electronic
excited state potential energy surfaces and
photochemical reactions is shown as a case of
(photochemical ring-opening

photoisomerization

and closure) reactions of photochromic

diarylethene molecules.
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Changes of chemical substances (molecules) are
quantized, and cannot be described continuously.
When a certain molecule changes to another one in
an adjacent quantized state, the “shapes” of its
electronic states are conserved in the adjacent
states with the minimum changes of them. The Fukui
and Woodward-Hoffmann theories can be unified

consistently by this concept
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How to visualize and recognize the 4-dimensional
trajectory of dynamical systems? The phase
portraits of dynamical systems can be categorized
by the signs of system’ s eigenvalues. Though it is
hard to visualize in case of more than three
dimensional system. Our trial is to create the

method of visualization for any dimensional

dynamical system’ s equibrium.

14 BWERSARRZA N T A v R—Fa—T | OfIEFE R
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Rainbow Cube is a color matching puzzle which has
fourteen faces and seven facet colors. In this
presentation, we propose a new implementation of
Rainbow Cube solver with the computer algebra

system GAP and demonstrate our solver software.
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Circles, ellipses, squares, rectangles, rhombuses
and cross shapes are all special cases of Lamé
curves. As a further generalization of Lamé curves,
the Belgian botanist Johan Gielis introduced the
so—called Gielis curves which can describe a wide
range of various shapes. In this talk, we closely
examine the mathematical structure of Gielis curves

with a view to the application to product design.
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Recently, developments in graphical technology
have led to an increase in 3D video clips. As a
result, visually induced motion sickness (VIMS) has
been widely reported as a negative result that leads

to dizziness and/or nauseous feelings. In previous

research, peripheral viewing was reported to cause
VIMS. However, a quantitative evaluation of VIMS
while viewing a 3D object in a moving background has
not been discussed. This research considers how the
effect on equilibrium functions are changed based
on watching 3D video clips, with or without a fixed
display target, by recording body sway and

analyzing the data.

AT 0 ARORG S — I D BTV TREEIITEE B 2 D

AR E= (BERSRY)

A new type of three-dimensional model, named
Origami—model, has been used for representing
structures of crystals and molecules since 1990. It
is remarkable that periodicity, regular repetition
of atoms, which is one of the most important
properties of a crystal structure, can be exhibited
by the Origami-model made of polyhedral skeletons.
Introducing science Origami crystallography,

Origami—models of cubic (Perovskite), hexagonal,

and tetragonal tungsten bronze structures, which
are characterized by octahedra sharing vertices
with each other, are presented in the oral session,

as well as in the poster one, at this symposium. It
is suggested that by making use of the Origami-model,
some physical properties of a crystal may be deduced

from the structure itself without referring to

chemical composition.

TR DU B S

AT N C RSN D)

Homeomorphy refers phenomena that similar external
forms appeared from phylogenetically distant
ancestors in an evolutionary context. Tree major
forms, spherical, discoidal, and rod-shaped, in
radiolarian shell morphology have repeatedly

appeared in fossil records from the Cambrian to
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Quaternary. This 1is a typical example of

homeomorphy. Homeomorphy gives us good hints for

elucidating morphogenesis of radiolarian skeletons.

As examples of homeomorphy at genus and species
levels, Mesozoic closed Nassellarian Protunuma,
Striatojaponocapsa, and Turbocapsula are

introduced

L
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The comic frame was derived from the Manzai talk art

and defined as the series of Furi, Boke and Tsukkomi.

The frame was applied to the presentation of
dialogue
and human in the school

between humanoid

classrooms.
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Baien Miura (1723-1789) drew the diagrams called
“Gengo—zu” to represent three—dimensional
structural concepts in two dimensions by Baien’s
own projection method*1l. In this study, the author
investigated other diagrams in the same period
representing three dimensional structures. As a
result, it is formulated a hypothesis that the
diagrams drawn by Taneyasu Matumori (1825-1892)
called as “Doubutsu—Keihyo” in “Ryou Hakubutsu
Zufu” represent three dimensional structure. Then
the new projection method was drawn from his

diagrams. These projection methods and the each

properties are compared
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We formulated the tokes flow around a hypersphere
in n-dimensional space. he extension of the
formulae from the 3-dimensional system to the
n—-dimensional one is straightforward. he results
show that the effect of the hyperspherical obstacle
to the uniform flow tends to be localized in higher

dimensional spaces.
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Johannes Kepler is a father of the modern astronomy.
He is the first to introduce “focus” to conics
He utilizes the focus—vertex relation to define
conics. He uses the technique of the eccentric to
show that an ellipse is a circle squeezed vertically.
Using this idea he obtains the Kepler equation, and
Kepler’ s three laws. Three mean distances of a
planet are derived with respect to the true,
eccentric and mean anomalies. Geometry of the three

distances is discussed
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