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Practice, Advantages, and Problems of Online Classes at the National
Institute of Technology, Tokyo College; English, Social studies, Japanese

Remi KOBAYASHI*, Shinya SUZUKI™, Junya AONO ™

In the spring of 2020, most schools all over Japan had to start online classes to ensure educational opportunities being
lost by a new worldwide infectious disease, COVID-19. However, online classes had not been common in Japan by then,
and it is important to share practices of online classes to improve them and provide students with better education. This
research report is aimed for sharing practices of online classes of three different subjects in the National Institute of
technology, Tokyo college (English, Social Studies, and Japanese), and pointing out some possibilities, merits and
problems of the online classes.

(Keywords: Tokyo KOSEN, Online Classes, English, Social Studies, Japanese)
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Limits and Possibilities of On-Demand Remote Classes

— Through Practical Examples from an English Reading Course —

Hitoshi YOKOMIZO*

The spread of Covid-19 has forced us to undergo significant changes in our daily lives. Schools are no exception: some
major reform is required at various levels, from homeroom activities to daily lesson planning. Focusing on my
on-demand remote English Reading course, this report brings to light the limitations and possibilities of on-demand
remote classes. By illustrating in detail how to proceed with the remote classes as well as listening to the voices of
students, this report clarifies the strengths and problems of on-demand remote classes, finally suggesting some possible
measures to overcome their weaknesses.

(Keywords: on-demand, remote, English education)
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An Algorithmic Consideration on the Moonen Conjecture

Hiroki MINAMIDE*, Ryuji MISHIMA**

For analyses of the tautological ring of a complete curve, the sls-action on the infinite variable bigraded polyno-
mial ring introduced by Polishchuk is very powerful. van der Geer and Kouvidakis predict the dimension of the
slo-subalgebra is explained by the number of partitions. In this note, we will investigate the weak conjecture
stated by Moonen from an algorithmic point of view.

(Keywords: Infinite variable polynomial ring, Differential operator, Jacobian variety, Tautological ring)

o - Fourier Z2#1 23559 5,

1 REEANER
1.1 Tautological I

S g > 2 T B 5MIRIE C © Jacobi %2 o onls O¢w& o euls

%k *
SRk %E J & U, o Chow 5 CHgy(J) % sk Db (X) [] K(X) — CH (X) A%(X)
WRETE > 7=W%E A*(J) £ §5, ZOR, i

DP(X) — s K (X) —L CHE (X) 25 4%(X)

#t C & Abel-Jacobi Bt v : C —=J 1Tk D BAIIIZIE, §y, : A*(X)— A% (X) &
JIZHDIADONEZ LIZFERLTEL, £/,
Wy :=[C], Wo:=[C+C,..., Wy IZ&bE Paig () = pry, (pria - ch(Px))
mEnd A(J) o~z bvERE T(C) TX TEHIND, F7z, KT S Jacobian Zhkik
U, ihifg C 758555 Tautological B & & .3, J X2 J ERAMTHBDT, Dy, 13 A*(J)
1.2 Abel Z#ik LDEE & Fourier FOBHCRAMERL 25, AT, [BO4] 2T
Abel Z kIR X @ Chow BRIZEB I} 5 B HIAMA REINT2 L DIT Oy, FIROWHEZRET 5,
Bae*xy := m.(prjz - priy) 2, X i;@‘{?ii% Bary 0 By = (—1)9[1]"

XxXToX o, B X< X x X 25X %
AWTEET 5,

Wiz, [Muk] 12 & D BAX N7, Abel ZEik X
Y Z DRSS RA X OB S B % Bk 0
B [5) T & % Fourier-Mukai Z # INSHEAEDOSEZM NS I LT, KIZEHL

7= Tautological BRDHi 72 7T AT E 5,

q)alg(a * ﬂ) = (I)alg (O‘) : q)alg (B)a
(I)alg(a : 5) = (_1)gq)alg(a) * (I)alg(ﬁ)a

*
Duig 0Ny =17 0 Dy

®: D*(X) — DP(X)

F = P (pri @ Px) £ 1.1. ([B04] Main Thm.)

(PxlE X x X ED Poincaré H) T(C) &, T4 271 LTo[C] Z2EHR, KX

PEAAM, nEERIZEDIEEPEERL, &

NHRBIN, B8 B WTEfINAZ LD 5121 Fourier ZHETH L TWa A*(J) Wi/hD
2, MORAPFH#H L5 K512 Chow B LD AR MIVERTH 5, |

*—fRBER ) ok TR

17



FAU L2 S M AR e i o

1.3 Chow IR iR

Abel Z kA ED Chow BRIZIX, RIRTTIZ LS
WHOMIZ, n € ZIZLVEHEINS n EEHD
FIERU n* ITL D EBINDRBDFET B,

LX) = {w € AY(X) | n*e = n? T a)

a € Aj)(X), B € Ap,(X) ITHLT, 5B
Y EAABMIE, ThEN,

a.ﬂeA’é"ri/ (X)7

i+ ax B e AL (X)

J+3")
EWVWI B EFD, 772, Fourier £#l, Z D4
HNZBL T, IROLMEF SR T,

(I)alg[Aéj)(X)] = A?i;jH(X)
DEZ2RBIET DL, MOMRPIEPNSL,

£ 1.2. ([B86] Main Thm.)
j<i—g, j>ilTHULT, Aj(X) =0k
DD, DFED, AY(X) RO HEIEFED,

i—1
A(X)= @ A},X) [ |

Jj=i—g

MZT, AOWREBUZFL T, ROFELRD 5,

F48 1.3. ([B86] p.649, [B04] p.684)
j<O0IHLT, CHj;(X)=0TH5, N

2 FITHR
LARE, sly THEEGREL 2 Oouhidki i Lie /A5

dy:=Q-f+Q-h+Q-e
[6, f] =h, [6, h] = —2e, [fv h] =2f

2RI, TSI 2REHIFIZENT

-1 0 00 0 1

0 1|’ 1 0 0 0
UT, #[A,B) = AB—BA P VEB SN 5,
21 B/E

gE3IUELOBEAREET S, R:=Qlxy,za, -]
EAEER EOMBEAKLIEARE U, %

codim(z;) =1, Uz;):=i—1
TEDD, TUT, ZOXRBUIELT

R{;) := {a | codim(a) = i, £(a) = j}
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(% 52 %5)

LiEE, (12X TR FI %
Fil"(R) := P Ry

jzn
TEHT S, RIZ, 0, := % ZHWT, RAD
W EMsE D %
1 +
D = —981 + 5 Z <m n) mernflaman

m
m,n>1

TED B,
ICR%EI:=R*®Y,  D"(Fil'RY) &F
%, Z O, Polishchuk I3\ F% R U 7.

€ 2.1. ([Pol] Thm.0.5)

1. I =), Im(D")
2. IERDAFTVTH5,
3. RIZIZIAT O sly- B OREEAA B,

e(a) =1 - o
f(@) = =D(a);
hMa)=(2i—-j—g) -« foraeRéj) [ |

# = R/I ZiE R 2555 S N5 B E#T
&, FRWENEB R = 0,7, L LTksN
3, MAT, s-MBEOMGEELTLHES N,
Ry & R D sl WA NEEL 55 TN 5.

22 B
R DR, VOB RO R E T

b B—=T(C) C A*(J)

ENTLHHET, T(C) 2Lz, 31, iR
M7z T, HERR ) IIXINFETTERLZHERE
EHBMENRH B Z L EFELTEL,

V() © Ay (),

KRGl 2 TR SIOBIRREHNS 2 LT
T(C) LB BBIKR %5, &0, ¥
AR 575 5h

Vi slo -FfE

R =0 = T(C)NAj,(J)=0

VT, T(O)N A (J) =0 L7588, §j ©
FlEEBD,

Wiz, T(C) 2B 28FEANE, 2TZ2 0D
DhsRRond e FHRINTWS, D%,

%18 2.2. ([Pol] p.879)
TR LT, o T B B, m
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2.3 IR
Mool IZH£ MM TN TWDB &K S 1T, van der Geer
& Kouvidakis 1%, HRE n OoHEIT, 2387, v
B S B MOB p.(n;y) &Y, Ry DIRIT
NREINSE & FHL,
18 2.3. (van der Geer - Kouvidakis)
dim(%(;)) = pi—j(i; < g+ 1 —1) L
#t\ T, Moonen (& [Moo] IZHWT, ZOFM
MDOBRGIRS RO FR-E EITEL LT,
F78 2.4. ([Moo] p.482)
Rg—2my =0  Yg>(k+1)?
Rig-akt1) =0 Y9 > k(k+1) n
e 2.5.
T 2.3 = T2/

FEHE. 2%, g > (B+1)2 2ilid2TD g,k
R LT dim(Z o) = 0 25T, TDDIC
X, (i—g42k)-(g+1—i) <iBRInnE|
KIRDTHDBH, ZHIZXDMED LT 5,
(Fil) — (F0)=(i+k—g)* +g+1—(k+1)>
> (i4+k—g)2+1

Wiz, g > k(k+1) 273 gk 128/ LT,
CFRIBRDFHEIZ LD

2% — 29 — 1\ 2 1
(Z—FM) _kz_gk_i_;g_,

2 27 2
2% —29-1\> 1,,
> - = - _ _
> <z+ 5 ) + 2(k 1)
LIRBDT, BEPRI NI, O

M) % Ry © Qo ]-HifEe U T ORJE % FEE
LT HMR QR MVERETE, Tk E,
D(M(;) € M5! #ii7=$ Z L 2ERLTH L,

INSDHFFED FT, Moonen ¥ Z ;) DIIRIC
B3 oRDERER LT,

EHE 2.6. ([Moo] Thm.2.6)
% —j < gERMEET I, IERLT

u(i, g) == dimg (M(ij>/D972i+j+1 (M(g]j;i+j+1)>
LS L, BUFO sl-hiffe LTORR

min(g—l7 27, L%J )

X ) = .

=]

[Sym? =2 (S0
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MO SED, TIZT, Stidsly, DHERG 2 RIGER
Hed 5, [ ]

AR TIX [Moo] IZHID, ZOEHIZHE-T,
EINTz g, j ICBLT

jSigmin<g—1, 2, V’?J)

72 SAEED i IR LUT,
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Dg +5+ . M(!;) J %M(])

ﬁ@%@%é:t,it@,M@”ﬂ1:OT%
2ILERTIET Ay =0 28L,
ZIT, MAORmEE —ORBRNALTEL,

& 2.7. ([Pol] Cor.0.2)
iz d 41T =0 Tas. n

3 Moonen 48 - k=3
k=304, EH26LD,

g—3

Fig-o) = @D [Sym™ 0 (500

i=g—6

u(i, g — 6) = dimg (M5976)/ng—572i (M(Q;:fi,i))
T%é?})‘%, %(9—6) g 0 %i—(‘d‘ft&bc: ‘i,

g—6 __ g—5 __
L M-S =ME5 =0

(9—6

2. D*: M{ o —= M{ ") hiah

9—6)

. g—2 g—3
3. D2 M ") —= M, %,

AR T
PRI I,

R 3.1.

g—6 __ g—5 __
My )= M, 6y =0

AL SREOEHE P S, ML =0THBIL
SIS h. E7z, MI Wy s —DTHERS
BHAZEHTHB, LHLg> 16 IKBNTR
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BODEERXERT S22, D 2EMAEMITK
b5 727 L% Python # FIWTIERK L 72D T,
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import copy, math
from operator import mul
from functools import reduce

def cmbm,1):
r -min@m-r.n
if r =o: return:
return reducemul, rangem, n - r, -1» // reduce
mul, rangea,r + 1)

class Monomial:
def __init__(self, calculable, not_calculable

m:
self calculable - calculable
self. not_calculable - not_calculable

def multiplyself, other):
class_name - other.__class__.__name__
if class_name -- ‘Monomial-:
return Monomial(self.calculable » other.
calculable, self.not_calculable +
other.not_calculable)
elif class_name -- ‘Polynomial-:
return Polynomial«selfy multiplycother)
else:
raise Exceptioncother is invalid.»

def add(self, other):
return Polynomial«selfy.addother)

def not_calculable_text(self):
return - \cdot -.join(sorted(self.
not_calculable)

def text(self):
not_calculable_text - self.
not_calculable texto

if not_calculable_text --
return str(self. calculable)

else:
return str(self.calculable) + » \cdot » +

not_calculable_text

def show(self, end - "»:
print(self.texto, end - end)

class Polynomial:
def __init__(self, monomials):

# FIEIER % &5 B8

formated_monomials -

formater - o

for monomial in monomials:

key - monomial not_calculable_texto
if'formater.getdey -- None:
formaterikeys - ¢
vcalculable": monomial.calculable,
'not_calculable': monomial.
not_calculable

¥
else:
formatertkeyirrcalculable; +- monomial.
calculable
for key in formater:
formated_monomials.aEpend<Monomial<
formatertkeyirrcalculable;, formater:
keyirnot_calculableny

self monomials - formated_monomials
self num - lencself monomials)

def addself, other):

class_name - other.__class__.__name__
if class_name -- ‘Monomial-:
add - rothern

elif class_name -- ‘Polynomial-:

add - other monomials
else:

raise Exceptioncother is invalid.»
return Polynomial(self.monomials + add)

def multiplyself, other:
class_name - other.__class__.__name__
if class_name -- "Monomial-:
other - (other;
elif class_name - "Polynomial-:
raise Exceptioncother is invalid.»
monomials -
for base_monomial in self monomials:
for monomial in other.monomials:
monomials. afpend<base monomial.
multiplymonomial)y)
return Polynomialmonomials)

def text(self):

20

110

111
112
113
114
115
116
117
118

120
121
122
123
124
125

130
131

169
170

(552 5)

tmp -

for monomial in self monomials:
tmp.appendmonomial texto)

return - + ».joineversedsortedtmp)»

def showself, end - nnv:
printself texto, end - end)

class MonomialWithSubscripts:

# :coefPolynomial

+ :valueab esPolynomial Array

# €X.

# coef - Polynomial«Monomialc, :C(g-s.2"1D,

+ valueables -

#+ Polynomial«Monomialce, myn,

#+ Polynomial«Monomialce, mn,

#+ Polynomial«Monomial, m,

#+ Polynomial(Monomialcs, ), Monomiale, gD

#1

+ means »C(g-3,2+X_2-2X_3X_{2g-3

def __init__(self, coef, valueables).
self.coef - coef
self.valueables - valueables

def add(self, other
return PolynomlalWlthSubscrlpts<[self]> add
other)

de1f: valueables_text(self):
mp - 0
for polynomial in self.valueables:
tmp.append@olynomial.texto
ext =

for t in sortedctmp):
text «+= 'X_{ €+
return text

def showself, end - »):
printcwleftwe, end =
self .coef.showen
printcewrightiwye, end - - \cdot »
printself.valueables_texto, end - end)

def valueable_text_list(self):
val_list -
for val in self.valueables:
val_list.appendal.texto)
return val_list

def unique_valueable_text_listself):
return list(set(self.valueable_text_liston

def exponential(self, valueable_text):
return self.valueable_text_listo.count«
valueable_text)

def Dself):
if 1 in self.unique_valueable_text_listo:
raise Exceptioncresmicusta, Xx_1n
result - PolynomialWithSubscripts<[1>
for n_text_index, n_text in enumerate(self.
unique_valueable_text_listo):
for m_text_index, m_text in enumeratec
self unique_valueable_text_listo):
if n_text_index < m_text_index:
# REROEEIE
n_ex - self exponentialm_text)
m_ex - self.exponentialm_text)
if n_text --m_text and n_ex < 2:
continue

# FALTVsEHOsRE index

valueable_text_list - self.
valueable_text_listo

n_val_index - valueable_text_list.
indexm_text)

valueable_text_list. gopm_val_inde}{)

m_val_index - valueable_text_list.
indexm_text)

# BHROLHEH &M

valueables_copy - copy.deepcopyself.
valueables)

n - valueables_copy.popm_val_index)

m - valueables_copy.popm_val_index)

valueables_copy.appendm.addm).add«
Monomialcuy

# BOBRORMAE B
if n_text --m_text:
coef_calculable-n_ex m_ex-1n /2
else:
coef_calculable -n_ex »m_ex
if lenm.monomials) -- 1 and lenm.
monomials) -- 1:
coef_calculable - cmbm.monomials
roj.calculable + mmonomialsiol.
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calculable , m.monomialsiol. 250 result - MonomialWithSubscripts®Monomialq, ¢
calculable) d_val_list)
171 coef_not_calculable - i 251 for i in rangem:
172 else: . 252 result - result.Do
173 r-n if lenm.monomials) --1 elsem 253 result.showo
174 coef_not_calculable - ¢ + n.addm. 254 printcennm
texto +»\wchoose "+ r.texto + 255 return result
175 coef - Polynom1a1<[Monom1a1<
coe% calculﬁblle- b1
coef_not_calculable
176 - » i 3.2.
177 # ﬁ%t:Tib 1 ad D M M i%%j’
178 result - result.add( — v
MonomialWithSubscripts(self. (9= 6) e 6)
coef.multiplyccoef),
valueables_copy» | = Al QANY A=
170 return result Akl %9, M, g 6) Dy 22 H]

181 class PolynomialWithSubscrf (zhxg_9, ToT3T9_10, 2323T9_11, ToTATH 11,
182 def __init__(self, monomials Wlth _subscripts

3 2 3 4
1‘2-75333577127 THLTITLTy— 12, THT5Tg—12, T3Tg—13)

183 «fn;ﬁxﬁ&zagaw 1
184 ormated_monomials - 0 =
185 formater - o "o M (9— 6) DRy 22 ]
186 for monomial in monomials_with_subscripts:
187 key - monomial. valueables_texto (T2xg_6, T3Tg—7, T4Ty_8, T5Lg_9,
188 if'formater.get ey -- None:
189 formaterkey - ¢ TeLg—10, T7Lg—11, L8Lg—12, LITg—13)
190 »coef: monomial.coef,
%g% , wvalueables monomial.valueables A@%UBEE{%&%)‘%%HLVC@ 52 RRT, B
193 else: L, EBBOREEIZNT BG4 UTIIRT,
194 formatertkeyirrcoef - formaterikeyir
coefr.addmonomial.coef) D3 ad
195 for key in formater: (rawg—9)
196 formated_monomials.append( g-5 9—5\/9—6
MonomialWithSubscriptsformaterkey = {720( ) + 72( )( 3 )
1vcoefw, formatertkeyir-valueables ) s . .
197 X A +24( )(g )( )+144( )(g )}QOq_G
198 seﬁ.monomfals =fformated_r§-onom1als 2 2 2 3 2 :
199 self.num - lenself monomials) _ _ _
200 +{648<g 6) +216(g 6)(9 7)}z31q_7
201 def Deself): . . . 3 2 2 :
202 result - Pol{nomlalWlthSubscrlpts<u> g—7
203 for monomial in self monomials: + 2160( 5 )14%78 T 1512025299
204 result - result.addmonomial.Do)
382 return result
207 defladd<se1f other). D3 (@3egey_10)
208 class_name - other.__class_ ame_ _ _ _ _s
209 if class_name - vMonomlalWlthSubscrlpts {ao(q 5) (q 6) ( -0 (q 7)( )+ 1260(9 °)
210 lacfid i[other] 2 3 2 5
211 elif class_name == 9 —5\/9g—6\/9g—38 9—5 —6\/9—7
PolynomialWithSubscripts: ( 2 ( )( ) * 6( 2 )( 2 )( 3 )
212 add - other.monomials g B\ g -8
213 else: +54( )( ) + 120( )( )}12:_(1,5
214 raise Exceptioncother is invalid.» 3 4 2
215 return PolynomialWithSubscriptscself. N -6
o1 monomials + add) { ( )( ) + 720( 4 )
217 def showself): 9—6\/g—T —6\ g =T\ (9 -8\
218 for monomial in self.monomials: ”2( 2 )( 3 ) +6( )( 5 )( 2 )} F3Tg—1
219 printc+, end - ' G-\ g —8 g7
220 monomial.showend - nw\nn 4 {180( R )( ; ) i 1080( s )} ey g
222 def Dwval_list,n-un: g—8
223 d_val_Iist- o +a780(* . Mmse, g + 45360567410

224 printceD- + straw + »¢, end -
225 for index, val in enumerateval_list):
226 if index -

227 ‘fptrint("’ » epd_: o D3 (@Zafwg_11)
ggg ' d_eranl.;;];i)s[fi%;}r)lex:ld@olynomial<[Monomia1< = {80(9 ; 5) (g ; 9) +80 (g ; 5) (g ; 8)
21 eliftypecal, is Tist. w0 () w0
232 if lenval) - 2: . g—T\/9—9 - g—8
233 d_val_llst,apgend(Polynom:Lal([ ( )( 3 )( ) + 4( 3 )( R )( 3 )
234 gonomiai(ggl 0, O, g— —
ggg ])).o:on;la (1 11, g . . | ( ) )( )( )+2240< . )}QTQ 6
printstrwalun + g+ » + strvalwon, end = _ _ _
238 elif 1elﬂl)xlza136==a dPolvnonial *{80( D00 000
240 “Momomial walwn 0, #0000
241 Monomialwalru, g, _ _ _ _
242 . Monomialcvalta, i +4(g ; 6) (g , 7)( . 8) + 1200(g 5)} egeg_y
. . 5
A o O R G (P I (| B
else: .
33? else:ralse Exception N {2880(9 ; 8) 4120 (g ; 8) (g ; 9) } 5o
248 _ raise Exception o
249 printewm + 6720(9 ) ')memg,m + 15120027211
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2
9 - g — 10\ /g — 9 4 g9—9
9= 378 113 1
+7560< ) )msmg_10+113400zg_1117 + ( 2 )( ) )+ ( 5 ) T6Tg—10

g — 10
+ 13608( , )z7zg,11 + 249480zgw 412
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—6
D(a:ga:g,g) = 18zax3xy_5 + 3(g 5 )w;wg,7

D(wgwgmg,g) = ngw_q,g + 20z2x424—9
g—7 g—6\ o
+ 2( 5 )acgac;;a:g,g + ( 3 )xzxg,7

2 o g—38
D(I2I4Ig_10) = 6r3m4mg_10 + 2( 9 )m2z4zg_g

g—=6
+ 30x2x574 10 + ( " )90;90977

-8
D(a:za:ga:g,m) = (g 5 )wgwg,g + 20x3x47T 4910

-7
+ 2(9 3 )mwswg—s + 20z2x57410

2
D(Iziszgfll) = 6131519711 + 421’21’6379711

+ 2(9 ; Q)wwaIgflO + (g ; 6)93213977

D(z2x324T9-11) = 10%21359,11 + 1523252411
g—9
+ ( 9 )131415;—10 + 35276y 11

+ (g ; 8>ZD2L’D4€Dg79 + (g ; 7) T2XT3Tg—8
D(zgzg,u) = 60z3x525—11 + 3(9 ; 8) wgwg,g

g—6
D(acgacgacg,lg) =56xg_12%227 + ( 6 )acg,wcg

g — 10
+61g7121316+2( 9 )Ig—11z2z6

g—10
D(z2xz3x5T9—12) = ( 9 )IsIsIgfn + 21x3z6T9 12
g—7
+ 10z4x5T5 12 + ( 5 )9029039657—8

g—9
+ ( 3 )l‘2l‘5wg710 + 56z2x7Ty 12

g—10
D($2$i$g712) = ( 9 )$i$g711 + 304574 12

-8
+ 2(9 4 )I2I4Ig—9 + 70z2x7245—12

9 g—38
D(E§I419712) = 2( 3 >£E3£E4CEQ71() =+ (Q 4 )Igmg79

+ 20x425%4 12 + 7T0x326T4 12

2
D(z3xz7x9-13) = 6x3x7x4_13 + T2C2L8Lg—13

g—11

+2( )

g—6
)121719712+( ” )Igﬂig77

6
g—11
2

g
D(z2z3x62y—13) = 28x30725—13 + ( )121319—8
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g—10
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9 )364365369712 + 21lz4x6T413
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+ 151?§I9713 + (g 5
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g—8 g — 10
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+ 112z327245 13 + 20$§$g_13

g— 10 g—9
3 )a:ia:gfu +2( 4 )913934915,710

+ 70x4x674 13 + 7023277413
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g— 10
D(a3xy_14) = 3( 4 )xixg_u + 21024272914

g—6
D(I§$g$g714) = 90w2w9wg714 + ( 3 )223225177
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+656306806g—14+2( 9 )rzrsrg—ls
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2

g
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fHE 3.4.
[ERED i > 15 1] LT, zp AL MY O
ORI LDz, 2ED M7 OREORED
FWBIZ.

ZoHEFE, #3333 TRLONEFELEbE
52 LT, 2415 EEVEEDP SHER SN DD
ZEANDEFEEFS. ThEKEVRTI LT,
DR D EFERIE»ND.

FHER 3.5.
ERED g > 161 LT, AFD PAEZA NN
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TIUTY XL 2 WolrRE
1 import math, copy
2 import numpy as np
3 from operator import mul
4 from functools import reduce
5
6 def cmbm,1):
7 r -minm-r,n)
8 if r --o: return:
9 return reducemul, rangem, n - r, -1 // reduce
mul, rangea,r + 1)
10
11 def partitionsd:
12 partitions - o
13 max--i-s
14 for i_1 in rangec, max + n:
15 for i_2 in ranged_1, max + v:
16 for i_3 in ranged_2, max + n:
17 ifi1+31_2+1_3+1 =2
18 partitions.appendqi_1,i_2,i_3, in
%g return partitions

21 def proj_Darg:

22 coef_list -0

23 val_list-n

24 dif_val - list(set@rgo:smn

25 for val_1_index, val_1 in enumeratedif_val,:

26 for v)a1_2_index, val_2 in enumeratedif_val

27

28 if val_2_index > val_1_index:

%8 continue

31 val_1_count - arg.countval_1)

32 val_2_count - arg.count(val_2)

33 if val_1 --val_2 and val_1_count < 1:

34 continue

35 elif val_1 --val_2 and val_1_count > 1:

36 coef -cmbwal_1+val_2, val_1) /2=«
val_1_count « (val_1_count - »

37 else:

38 coef -cmbwal_1+val_2, val_1) «
val_1_count « val_2_count

29 coef_list.appenddint(coef)

0

41 copied_val - copy.deefcopy(ar@

42 copied_val.removewal_1)

43 copied_val.removecval_2)

44 coEied_val.appendNal_l +val_2-n

45 val_list.append(copied_val)

3575 return coef_list, val_list
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49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

(4852 )
def proof(g:
for i in rangec (g + 2, -10:
printceg: + strad) + o
dict_matrix - o
for p_index, p in enumerateartitionsy:
coef_list, val_list - proj_Dm
for num, val in enumerate(val_list):
key -+ ».joinmap(str, sortedwalyn
if dict_matrix.getkey) == None:
dict_matrixikey: - o
for value in dict_matrix.valueso:
while lencvalue) «- p_index:
Value.apEendw)
dict_matrixtkeyip_index) +- coef_list:
numj
tmp -0
for value in dict_matrix.valueso:
tmp.appendalue)
matrix - np.arraytmp
printsman ¢
printmatrix
rank - np.linalgmatrix_rankmatrix
printsmenes>s ¢ =+ + straranky)
row, col - matrix.shape
if rank :- row:
raise Exceptioncssorpngonyzisx, Moonenn
printesozEoms ¢ = » + straow)
printsmanesys ¢ - gEmoxms V25, end="nnnm
proof o
\
S 3k
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ST, WIT 2020 4F 3 AN SHWT-BEESOMEIC 7 7 7B RA DY SE0RES, 2020 5 LiaEOK
NT A MEROHE) BRF Lz, ZOREE, 2020 FEI1X> v bLT7 O FHEAAHEE SN TEY, )
FESAMHNC X B EAT) « DISRE~DOEENGR S SN, T 7 — bORENL b, EEES B L OuEEk
TR DWW B A DTz, 2021 FEFE S 2 T X DA OIFEMESIHIN FREIN D720, KERELE
S LTHEHA LSS, BANOHRE - MELRLSRRENEEZ TRL TV ZEREETH D,
(F—TU— N kN7 A, IHEHIE], FRlaa T o 0 L RRYYE)

Physical Fitness Test Results of Tokyo KOSEN Students under Restraint
of Activity Opportunities

Kazutoshi KURODA*, Naoki HATTA*, Tomoyuki SUZUKT*

In this study, we summarized the changes in physical fitness of Tokyo KOSEN students for 10 years based on the results
of the physical fitness test. The results showed that the physical strength of male students has remained at a level lower
than the national average for 10 years. The impact of life restraint such as not going to school and participating in club
activities was also examined by comparing the results of physical fitness tests in 2020 and in the past. The results identified
the greater downward trend of shuttle runs in 2020. Moreover, responses to the questionnaire showed a decrease in
exercise opportunities and duration. Since the novel coronavirus (COVID-19) may continue to limit many activities
interacting with people in 2021, physical education teachers need to design their classes to maintain and improve physical
endurance in students by ensuring enough exercise opportunities with infection control.

(Keywords: Physical Fitness Test, restraint of activity opportunities, COVID-19)
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An Attempt for a Remote Lecture of Mechanical Engineering Experiment
— Field of Fluid Engineering —

Kohei KOYAMA*

This paper reports an attempt of experiment of fluid engineering for remote lecture. Water is discharged from a plastic
bottle of which has a small hole. Water level and time elapse are measured. Experimental results are discussed by
Bernoulli's principle, Torricelli's law and law of conservation of mass. Water level and flow rate of the experiments agree
reasonably with those of the laws. The experimental procedure of this paper can be adapted to remote lecture of
mechanical engineering course.

(Keywords: Mechanical engineering, Fluid engineering, Remote lecture)
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Development and Evaluation of Simulation Model to Create Reactors
for High-frequency Condition

Hideki AYANO*, Tohru YAMAZAKIT*

Power semiconductor devices using wide bandgap semiconductors such as SiC and GaN have been widely used in
industrial products. Since the switching frequency of the power converters using these devices can be higher than that of
the converter using Si semiconductor devices, peripheral parts such as reactors and capacitors can be miniaturized
theoretically. However, when focusing on the reactors, the stray capacitance existing between the windings becomes a
problem at high frequencies and may hinder the increase of the switching frequency. In this paper, the inductance and
stray capacitance of an air-core reactor are evaluated by using the electromagnetic field simulator JMAG. In particular, a
new simulation method that enables flexible evaluation of the winding method is proposed. The inductances of the reactor
derived by this proposed technique are in good agreement with the experimental results.

(Keywords: zero-sequence voltage, inverter, PM motor, thermal concentration, DC capacitor balance)
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Enhanced Adaptive Mobile Multihop Networks

TANAKA Akira*, IKEDA Rio*, ISHIDA Kazuto*, ITOH Ryuya*,
KOIZUMI Kaya*, TADA Touta*, TANIZAKI Hidetoshi*,
NAKAMURA Yuya*, HIDAKA Riku*

Remote systems become widely used and information transmission / collection affects all people’s everyday life as well
as industrial and social activities. In such circumstances, we need basic systems for simply grasping chaotic quantity
of information around people. Most groupware products, cloud services, and remote / online communication tools are
developed with large scale data management site and large network frameworks. And still now, it is difficult to adapt
network systems to environment surround each user group or each individual usage of information exchange. We
information communication laboratory (Tanaka lab.) have developed a kind of real-time big data function focused on
disaster prevention, industrial and daily activities, researching a meshed real-time big data network systems so as to
gather and analyze various data around us. This system — based on multihop network systems with which every
people can easily develop mobile networks — consists of familiar devices such as small processors, microcomputers,
smart phones, commercial drones, easily reconfigurable devices (FPGA), Bluetooth, WiFi, UHF, infrared ray (IR), and
so on. In this article, we discuss network component functions for the multihop systems recently developed in our lab.:
simply controllable group drones, multimedia VPN multihop networks with mini CPU, mobile database linked
Push-service, emulators collaborative with wide area real networks and mobile devices, and programming teaching
materials for practical coding as well as for programing education.

(Keywords: mobile multihop communications, shared memory database, group drone control, routing, emulator,
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Fig. 2 Sensed marker information from drone
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Fig. 16 Mortar control device
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Effects of Unused Wastewater from Geothermal Power Generation on
Microalgal Growth

Ryo SHOJI*, Kurumi SATO*

In order to prevent global warming, it is necessary to spread the use of renewable energy. A mass culture of microalgae
using unused wastewater from a geothermal power plant was conducted. On the other hand, a lot of essential elements
for growth of algae are in unused wastewater produced from geothermal power generation. Using geothermal power
generation wastewater, the growth of microalgae was significantly higher than that of standard medium for algal growth.
The growth kinetic constant was strongly depended upon the temperature. It was therefore suggested that algal growth
was one of the most promising technology to accumulate biomass energy if more effective mass culture using unused
wastewater was successfully developed in near future.

(Keywords: microalgae, renewable energy, drainage resources)
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#1 MBEREOHAKIZEEN DS
JiE BAEmg/L]||tFE EH E[mg/L]
Na 1019 SiO, 522
Mg 9.97 Li 3.29
Cl 1711 HS 2.81
Ca 141.8 Ba 0.744
SO, 153 Al 0.722
K 130 F 4.38
Fe 30.6 Br 2.67
B 14.5
2. #EHE
21. Z7ualLJ0EE

7 v V7 (Chlorella vulgaris) DRI ITIL, AAP
B 2R U=, AAP E5HE, 9% 2 Ok &L
D 100~ 10000 {5 G ERE IR & TERk L7, Z
DIEREH X, WIS M OB T AR FEL TV 5,
wIZ, 1L B —H—IZ 700 mL 1T E 7R E K% AN,
AH—Z =T L7z, MOPS % 0.75g IV Bt v,
E— I —OHRITINZ, LT Lic, £ D,
KRfERE~A 7 e Xy Tz, AX—TF—
T L, B L7, pH 8 74513812705
F T Imol/L KER{LT MY 7 A% NZ, pH D%
Z4To7-, pH f#t%, 1 L A A7 T A3l AR,
A S bY TR ST, 1B LT- AAP Bk
500 mL |27 v L 7 MiflafEiE 10 mL 200z, &%
L, MREEEITo T,

#£ 2  AAP BRI DK R

D %ex mg/L o7 mg/L
NaHCO; 15.0 [[Na,EDTA:2H,O0 0.300
NaNO; 25.5 H; BO; 0.186
MgCl, -6H, O 12.16 | MnCl, -4H, 0 0.415
CaCl, :2H,0 441 ZnCl, 0.00327
MgSO,:7H, 0 14.6 CoCl-6H,0 0.00143
K, HPO, 1.044 |[Na; MoO, -2H,O 0.00726
FeCl;*6H,O 0.160 | CuCl,2H,O  0.000012

22. 7 mLTORER
WRIEBPLZE LD, REHIERDTZDD
B A 3 H (T 7=, 0%, 78a 1T OEEER
BT 12, 14, 1/8, 120 \ZARL, MmEREH
BRIV THERGE L 7 1 7 4 VREZITV,
MR A B LTz, 7 m a7 4 VHIEL, Parsons



], Vogk . HEERE

& Strickland (1961) O FiEEEH L=,

T, BELE/eLT% GF-C T A7 4L
X —%FHA LTS A EIT->T-, D%, ik
IZAEE LS SIS D% AN, 90%T & k>
PO TREICEIAE Ry NTH T L7z, AL
FAL, AETVOEL, 90%7 & b ZE)HA
By FTSmLHI0EY, AREEGLAEND
EOBEICINZA T, e L, =O0EICINZ 2 EEX
2 IEI%E'%U W UT- BLEEZTILIRAILTEZD

, R T 1 BFEREGEI L2, 0%, O

%%Tm%mmS rETCEOSBEEZITY, B
R WSCEERHCHIE Lz, Z OBV
FI%, 750 nm, 665 nm, 645 nm, 630 nm T 5,
INLOWEEXTIZRAL, Zera 7 4/ba%
K=, K1 TrZuv7 4 valdCha Lic#T 5,

Cha = 11.6Dggs —

1.31Dg45 — 0.14Dg30

(1)

snman 7 4)va EfREOBREREIERL, 7
nr 7 g banbiifded EosAnkdon
77 2D Cha ITKOENTZ7uar 4)ba %
RATHZ LT, Ml x 2 RDDHZENTE D,
Cha = 0.0092x — 104.07 )
2.3, HIESEEDOPEAKDIYER

AW T L7z B K O &2 5 3 12
KT, VERRT DLV VRN T M XD EBD
LN AET 5,

3 B EHEK O

D% g/L D%y g/L
NaHCO; 1.3887 [[CuCl, :2H, O 0.0062
NaNO; 2.3581 H; BO; 0.0093
Na, EDTA-2H,0O 0.1387 SiO, 0.5220
Na, MoOy +2H, O 0.0336 LiCl 0.1005
MgCl, +6H,O  6.3715 ||Na; S:9H, O 0.0990
MgSO,+7H,O 0.3252 || Ba(NO3), 0.0708
CaCl, -:2H,O0  2.3036 |[AICL -6H, O 0.3230
FeCl,-6H,0 04177 | NaF 04841
MnCl, -4H, 0 0.2159 KBr 0.0994
CoCl:6H, 0 0.0372 K, HPO, 0.5792

ZnCl, 0.0852
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2N @mﬁ%mﬂc 2542°C, 30£2°CIzA&
fbEH7,

TERL LT 100 mL =75 A3, I
BEA— 7 L—TTHEL, F2—71X U0V K
FEZ T o7, T D%, 100mL =4~ F A =2 100
mL &5 A A, 7o LT OfKENZ T, £D
%, T T2a—TEFREL, =THRT (15
~25L/457) TLEREZEDRBPLA UFaX—H|T
HE U7 S OBSICHNE S V72 BB D pH X
20°Cl% 8.43~8.59, 25°ClZ 7.38~8.55, 30°CI% 7.40
~8.77 ThH o7,
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“Manufacturing” and Open Lectures Using Hazamaru Kobo
Satoshi MATSUOKA*, Yu ITO*, Gen-ichirou NAKAMURA *,
Takumi MUKOUGAWA*, Takenori NITTA *,Shogo MIZOGUCHI*,
Machiko NAGAYOSHI*, Hiroshi FUJINO*,Hironori HATORI*, Ryo SHOJI**

At "Hazamaru Kobo", a facility for manufacturing various equipments have been established since 2018 for social
implementation and open lectures. A power generation experience equipment using "FA-130RA motors" and other
capacitor experience equipments using various types of solar cell were manufactured. Capacitor charging experience
equipment for a solar power generation teaching material enables us to understand renewable energy, reasonably. Both
experience equipments will be planned to use in some future open lectures. In this paper, some contents of the open
lectures held in 2019 and the evaluation by questionnaire, in terms of education effectiveness. The questionnaire of the
open lectures held in 2019 successfully aquired good evaluations. We are willing to plan “manufacturing” by utilizing
equipments in the "Hazamaru Kobo" for the open lectures.

(Keywords: “Manufacturing”, Social Implementation, Open Lecture, “Hazamaru Kobo™)
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