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Abstract

This paper proposes a method to estimate attitude motions of a micro aerial vehicle (MAV)
during a specific flight phase such as a hovering or a reciprocating motion. Instead of a six-axis
motion sensor (with a three-axis gyroscope and a three-axis accelerometer), a few high-speed
cameras in certain positions and some properly configured markers in image sequences capturing
a target vehicle are utilized to estimate the attitude angles and their rates during the vehicle's
motion. This study finally verifies that the vehicle’s motion can be efficiently estimated by select-

ing appropriate locations of the markers set on the vehicle's body surface.

F—— FRBNEGRIME (MAV), EEHEE, B, WEET IV
Keywords : micro aerial vehicle (MAV), attitudes and motion estimation,

image characteristics, rigid-body model
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Drone's 3D-motion (pitch, roll, and yaw angles via MPU)
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Abstract

This study discusses the role of a “Period for Inquiry-Based Cross-Disciplinary Study” in high
schools and the role of “Period for Inquiry-Based Cross-Disciplinary Study” based on the chal-
lenges of citizenship education to enhance the citizenship education provided in Japan since the
lowering of the right to vote to 18 years of age. The reality also exists that few schools provide
citizenship education, especially regarding the “Period for Inquiry-Based Cross-Disciplinary
Study”. In addition, the Curriculum Guidelines changed in 2018, and the realization of “proactive,
interactive, and authentic learning” is also required in high schools. Therefore, this study exam-
ined the significance of structuring the learning during the “Period for Inquiry-Based Cross-
Disciplinary Study” to include realizing deliberation and developing citizens through it, education
for sustainable development (ESD), and developing global citizens in the scope of the project.
Therefore, this study found that a “Period for Inquiry-Based Cross-Disciplinary Study”, including
opportunities for deliberation, to foster ESD and global citizenship, is being implemented in exist-
ing practices, and that expanding such practices may improve the reality that few schools are
providing citizenship education during “Period for Inquiry-Based Cross-Disciplinary Study .

F—U— 8GR TFMEBHE, ROENLHEEORRH, ESD, W, #HENR
Keywords : deliberation, citizenship education, period for inquiry-based disciplinary study, ESD,
citizen, global citizen
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Abstract

This study presents a qualitative contrastive analysis of let-causatives produced by native
English speakers and Japanese EFL learners using the International Corpus Network of Asian
Learners of English (ICNALE) to identify signs of first-language (L 1) interference. It classifies
the constructions into nine semantic and pragmatic categories. The study found that native
speakers use this construction more frequently than learners. The results suggest that while let-
causatives describing permission and the construction “let's do Z” as an invitation are acquired
readily by learners, it is more challenging for them to acquire constructions that express toler-
ance and idiomatic expressions (e.g, “let live”). Learners also prefer to use “let” as a means to se-
quence written language (e.g., “let me start”), are reluctant to use let-causatives as hesitation
markers (e.g., “let me see”), and appear to internalise some of these constructions as parallel with
the Japanese (s) ase morpheme and the hortative. Several instances of the pragmatic category
of assertion (e.g. “let's be honest”) were found in the native-speaker corpus but none in the
learner corpus. The study suggests future research on hesitation markers in Japanese EFL Eng-
lish and English expressions of assertion produced by L 1 speakers of other languages.
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Introduction

Constructions such as causatives can be influenced
by the learner’s first language (L 1) during new lan-
guage acquisition. Differences in the use of make-
causatives observed in previous research (Teshome,
2024) have prompted research on let-causatives. This
current study compares Japanese EFL learners’ use of
these constructions with that of native speakers using

the International Corpus Network of Asian Learners of
English (ICNALE) to identify any signs of L 1 interfer-
ence. It mainly uses the semantic categories defined by
Wierzbicka (2006) and compares the frequency and con-
text of each category in the Japanese learner (JPN) and
English native speaker (ENS) corpora of the ICNALE.
It also discusses possible similarities and underlying se-
mantic restrictions of parallel Japanese constructions
with similar meanings, such as the (s) ase morpheme

and hortative.
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The paper will first introduce the semantic and prag-
matic framework and previous research. It will then
present the data and method, followed by an overview
of the results while discussing their possible interpreta-
tions. It will finish with concluding remarks. First, I
would like to present the framework used in this cur-

rent study.

Theoretical framework and previous research

A framework for the let-causative categorisation has
been developed by Wierzbicka (2006). Wierzbicka ar-
gues that the English “let” has a wide range of mean-
ing due to its grammaticalisation as a means of avoid-
ing giving orders (Wierzbicka, 2006, p. 174). She points
to the cultural significance of the construction's func-
tion to express ‘the ideas of ‘refraining from doing
something. ™ She ties this idea to modern values in the
English-speaking world of “noninterference,” “nonimpo-
sition,” and ‘“negative freedom” (Berlin, 1969; Wier-
zbicka, 1997, chapter 3; Wierzbicka, 2006, pp. 186-7).

Wierzbicka divides the common function of all let-

causative subconstructions (ie. categories) as follows:

XletYdoZ =

a. X knew that if X didn't do (say) something to Y

Y would do Z

b. at the same time X knew that if X did (said) some-
thing to Y

Y would not do Z

c. X didn't do (say) anything to Y

(Wierzbicka, 2006, pp. 183—4)

She then divides let-causatives into the following
categories (Wierzbicka, 2006, pp. 187-98):

a) Let of permission
This subconstruction is used with verbs that de-
scribe an intentional act, such as, “Let him go to
the party.”

b) Let of tolerance
This category can be used with “frozen expres-
sions” such as “let her be” and “let her live” and is
typically used in the imperative. It differs from

category a) in that it implies some possible disap-
proval or disagreement by the listener.

¢ ) Let of shared information
This subconstruction includes phrases such as “let
me know.”

d) Let me do Z for you (offering to perform a serv-
ice)

e) LetsdoZ
This is the only category involving the form “let’s,”
as laid out by Wierzbicka, who describes it as a re-
flection of “an ethos valuing voluntary cooperation
of free and equal individuals” (Wierzbicka, 2006, p.
195).

f) Let of cooperative dialogue
Examples such as “let me explain” or “let me start
with” demonstrate that it is usually used with a
verb of speech or sequence.

g) Let of cooperative interaction
This subconstruction expresses the intention of
talking to a third party of concern to both the
speaker and the listener, such as in “let me talk to
him.”

h) Let of cooperative thinking
Constructions such as “let me see” can be used to

interrupt an interaction and pause for a moment.

Examining the data, I have found that constructions
such as “let’'s be honest” and “let’s not forget™ would fall
into the “let's do Z" category within this framework.
However, they do not seem to have that function as
they do not represent an invitation involving the lis-
tener. A possible solution can be found in a pragmatic
framework. Washino (2023, p. 205) points to the “asser-
tive function” of “let,” resembling that of a sentential
adverb. She gives the following example from the Cor-
pus of Contemporary American English (COCA):

(1) Let’s be frank, Lindsey Graham is one of the top
five or 10 senators.
(SPOK: NBC Meet the Press 2014)

Referring to De Clerck (2004), Washino describes the
“assertive function” of “let's” with expressions such as
“let's be real” as a way to comment on the listener’s

previous utterance and aim at modifying it (Washino,
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2023, p. 206).
This current study, therefore, adds the following

category to its analysis:
i) Let of assertion

Washino also argues that “let’s face it” and “let’'s be
honest” differ from “let’'s say” due to the function of the
last expression as a hesitation marker (Washino, 2023,
p. 206). This function of “let’s say” makes it fit the (h)
category.

Tkegami (1981, p. 189) describes let-causatives as a
negative causative relation W NOT CAUSE [NOT S]. He
gives a Japanese example with the (s) ase morpheme,
which can also express a make-causative. In (2), the

construction means “not do it so that they cannot play™

(2)  Asob-ase-te-oku
Play-CAUSE-GER-OKUNPST
“Let (someone) play.”

Kuroda (1979) and Shibatani (1976, 1973) distinguish
between two types of causatives, Shibatani labelling
them as “regular” and “permissive.” They can be distin-
guished by the use of the o-particle and ni-particle, re-

spectively, as shown in (3):

(3)

(a) Taro-ga Jiro-wo Ik-ase-ta.
Taro-NOM Jiro-ACC go-CAUSE-PST
“Taro caused Jiro to go.”

(b) Taro-ga Jiro-ni ik-ase-ta.

Taro-NOM Jiro-DAT go-CAUSE-PST
“Taro caused Jiro to go.”

Both examples are translated into English as “caused
to.” Shigemori Bucar (2015, p. 194) sheds some light on
the possible ambiguity of the “permissive” construction
in (3b) with the example in (4);

(4) Haha-ga
mother-NOM Taro-DAT apple-ACC eat-CAUSE-PST

Taro-ni  ringo-wo  tabe-sase-ta.
“Mother made Taro eat an apple. (=Mother fed

Taro with an apple. ) /Mother let Taro eat an apple.”

This implies that the Japanese (s) ase morpheme op-
erates on a spectrum which can be expressed by both
make-causatives (ie. “regular”) and let-causatives (ie.,
“permissive”) in English. If any signs of language inter-
ference are found in the data, such ambiguity may ac-
count for an overlap between these two construction
types in Japanese EFL learner English production.

A different feature of Japanese, semantically similar
to the English “let's do Z" constructions, is the horta-
tive, formed with the -0 suffix and shown in the follow-
ing example given by Irwin and Zisk (2019, p. 59):

(5) taini ik-o
Thailand-DIR go-HOR
“Let’s go to Thailand.”

Previous research has shown differences in passivisa-
tion and causativisation between L 1 English speakers
and Japanese EFL learners (Teshome, 2023, 2024). The
research indicated that Japanese EFL learners use the
passive causative “made” in a broader range of con-
texts, possibly due to structures in their L 1 and a dif-
ferent conceptualisation of causativity (Teshome, 2023).
It was also suggested that the make-causative overall
may be conceptualised as having a wider range of uses

(Teshome, 2023, 2024). This study examines the range
of let-causatives used by learners and compares it with
that of native speakers, posing the following research
question:

What are the indications that differences in the use
of let-causatives by Japanese EFL learners from native
speakers are due to L 1 interference?

Data and Method

This current study uses the JPN and ENS corpora
from the ICNALE developed by Ishikawa (2023). The
corpora are made from texts and speeches on the top-
ics, “It is important for college students to have a part-
time job” and “Smoking should be completely banned at
all the restaurants in the country.” They also contain
spoken dialogues. The ENS and JPN corpora contain
230, 082 and 368, 590 tokens and 7, 739 and 7, 097 types,
respectively, meaning token-type ratios of 0.0336 and
0.0196. The size of the corpora led to a relatively small
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number of occurrences of let-causatives, calling for a
qualitative rather than quantitative examination.

The data was examined using the AntConc applica-
tion developed by Anthony (2022). All occurrences of
all forms of let-causatives in each corpus were sepa-
rated into their respective semantic/pragmatic catego-
ries and examined in context using the “File view”

function.

Results

There were 91 occurrences of “let” in the ENS cor-
pus and 33 in the JPN corpus. There was one occur-
rence of the form “lets” and none in JPN. The form
“letting” appeared six times in ENS and twice in JPN.
The higher number in the smaller ENS corpus indi-
cates an overall preference for the form by native
speakers.

The occurrences of all forms of “let” in the ENS and
JPN corpora are shown in Tables 1a and 1b, and
their distribution is visually represented in Figures 1a
and 1 b, respectively. There were no instances of “let
me do Z for you” in either corpus, presumably due to
this construction’s practical application, to which writ-
ten texts and spoken monologues were not conducive
and for which none of the role-play situations created
the need.

Therefore, this category is not shown in the tables
and graphs.

Furthermore, idiomatic expressions with a function
different from the let-causative were found in both cor-
pora. There were four occurrences of the phrase “let
alone” in the ENS corpus and one in the JPN corpus.
There was also a total of four occurrences of the idi-
omatic expressions “let go of” “let out,” “let off’, and
the phrase “let the jobs to people” found in the ENS
corpus. These expressions were excluded from the

analysis.

Turning to each category of let-causatives, let of per-
mission constituted 46. 88% of let-causatives in the JPN
and 39.53% in the ENS corpus. One example from
each corpus is shown in (6)a and (6)b. After each exam-
ple, file information will be given. The meanings of the

abbreviations will be explained when relevant.

Table 1a

‘Let” Occurrences in ENS
Permission 30
Tolerance 3
Shared information 3
Let’s do Z 11
Cooperative dialogue 9
Cooperative interaction 1
Cooperative thinking 27
Assertion 4

Table 1b

‘Let” Occurrences in JPN
Permission 11
Tolerance 0
Shared information 3
Let’s do Z 6
Cooperative dialogue 6
Cooperative interaction 0
Cooperative thinking 2
Assertion 0

(6)

(a) Let both smokers and non smokers enjoy their
meals.
(W_ENS_SMK_XX 1 .txt)

(b) So if restaurants surely think so, they must ban
smoking to let customers enjoy its delicious food.
(W_JPN_SMK_B2_0 txt)

These two examples resemble due to the common
topic of smoking in restaurants (hence the “SMK” in
the file name). Both speaker groups used the construc-
tion similarly in other situations, too, indicating little or
no L1 interference when using it. Nevertheless, one
noticeable occurrence was a self-correction by a

learner shown in (7);
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W Permission

m Tolerance

m Shared information
m Let me do Z for you
mlet'sdoZ

Figure 1a m Cooperative dialogue
ENS “Let” m Cooperative interaction
Type Distribution m Cooperative thinking
W Assertion
(7) I think uh when we - - - we became worker, we

have to make a PowerPoint and we have use

Excel and Words to make some sentence, so we

- - - we have to be used to using a computer.

Uh. Uh. For example uh making uh letting uh

students to uh make some reports more often

and more longer report.
(A20_JPN_PTJ_PD_QA_merge.txt)

The self-correction in this example may indicate that
the speaker wanted to use a make-causative but, to
avoid repetition chose a let-causative instead. This may
reflect on a wider range of make-causatives used by
Japanese L 1 EFL learners observed in previous re-
search (Teshome, 2024). In other words, the speaker
may not have been sure which expression to use and,
at first, opted for the conceptually more readily accessi-
ble make-causative before becoming aware of the repe-
titiveness of “making students make” and switching to
the let-causative. While neither construction is neces-
sarily unnatural, this self-correction and possible inter-
changeability of these two constructions evoke the
Japanese (s) ase morpheme’s ambiguity.

There were two occurrences of let of tolerance in

0%6%0%

m Permission
m Tolerance
m Shared information
Let me do Z for you
mlet’sdoZ
Figure 1b m Cooperative dialogue
JPN “Let”
Type Distribution

m Cooperative interaction
m Cooperative thinking
M Assertion

the ENS corpus and none in the JPN corpus. One ex-
ample in the ENS corpus was the frozen expression
“let live.” The other one is also an imperative: “Let that
sort itself out.” While two examples are too few to
draw any conclusions, the fact that no learners used
the expression may be a sign of a different perception
of phrases such as “let live” consistent with Wier-
zbicka's observations on its typical social use in anglo-
phone societies to avoid the semblance of imposition.
However, it may also be a sign that learners simply
have not acquired these idiomatic expressions at that
stage to use them as readily as native speakers.

As for let of shared information, the ENS corpus con-
tained the combinations “let them understand,” “let the
bureau know,” “lets students know,” and “letting both
employees and customers know.” The JPN corpus con-
tained the phrase “let us know” twice and “let students
know” once. All these utterances were made by stu-
dents at B1 level or higher, suggesting that this cate-
gory may be somewhat challenging to internalise but
still approachable as a means of expression. However, a
closer look reveals an unnatural use of the phrase, as
seen in (8):
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(8) For example, greeting, keeping on time and hav-
ing good manners are necessary for all jobs. Part
time jobs let students know these things.

(W_JPN_PTJ_B1_1 .txt)

In this example, the phrase does not describe sharing
information but attaining skills and habits, which is a
shift from its typical use. Furthermore, the two in-
stances of “let us know” are reiterations of the phrase
during spoken dialogue. These findings imply that
learners are more reluctant to use this construction
than native speakers.

The subconstruction “let's do Z" was used eight
times in the ENS corpus (9.3%) and six times in the
JPN corpus (18.75%). Of the three instances of “let’s
go” in the ENS corpus, two were means to continue the
conversation rather than an invitation to move. They
are, therefore, included in the cooperative dialogue
category. Other examples included calls to collective
action such as “let's have equality,” “let's make the
world a safer place,” and “let us make them available.”
Another example is the idiomatic “let's go,” meaning
“let's do an internship.” Only in one example does the
speaker invite the listener to do something in the real
world: “Let’s get naked and go skinny dipping.”

This contrasts with how learners used “let's do Z."
One phrase used with a speech act, “let’s discuss,” is in
a closing sentence and does not have the discourse
function that would make it fit the description of coop-
erative dialogue. All the expressions are used in the
typical way, suggesting an invitation similar to the
Japanese hortative, such as “let’'s enjoy” or “let’s try.”
This use suits Wierzbicka's description of this group
better than its common use in the ENS corpus. Per-
haps rather than interference, this may be a sign of an
ease of acquiring this structure in its typical way, possi-
bly due to its similarity to the Japanese hortative.

In the ENS corpus, nine occurrences (10. 34%) of “let”
fall into the cooperative dialogue category. There are
six occurrences (18. 75%) in the JPN corpus. Five of the
instances in JPN occur in the written section of the
corpus, and one in a role-play, where the speaker was
about to describe their studies abroad. This indicates
that learners use this construction to sequence longer

stretches of text and disprefer using it in spontaneous

dialogue.

All of the occurrences in JPN were used with the
singular “me.” Conversely, the ENS corpus contained
six instances with the contracted “us” and three with
“me.” As described above, I laid out my rationale for in-
cluding some “let's” constructions in this category, and

I would like to elaborate with a few examples:

(9)
(a) Let's ask ourselves, what is the ultimate pur-
pose: To make money?
(W_ENS_PTJ_XX 2 txt)

(b) Uhm - let’s refer back to this — this photo here.
(XX 0_ENS_SMK_PD_QA_merge.txt)

The example in (9)b is from a spoken dialogue, PD in
the file name meaning “picture description.”

Conversely to JPN, only two occurrences in ENS
were found in the written section, indicating that na-
tive speakers may use these expressions in a wider
range of situations. It can introduce rhetorical ques-
tions, such as in (9)a. The utterance in (9)b is an exam-
ple of expressing the speaker’s intention to talk about
something or move on to a different topic. The con-
struction has a similar function but is less direct than
saying, “I will talk about.” The speaker is avoiding
overtly imposing their will on the listener.

The only example of the cooperative interaction
category in ENS is shown in (0. No examples were
found in JPN.

(100 Well that — I guess that could be an option too.
Let me go see the counselor about that too.
(XX 0_ENS_PTJ_RP_Main_merge.txt)

The utterance was made during a role-play (RP).
Corpora, which consists largely of monologues and
written essays, may have a limited number of exam-
ples of this subconstruction because it is typically used
in real-world interactions with potential third parties
involved. The only opportunities to mimic these would
arise in role-plays.

There were 26 occurrences (32.23%) of cooperative
thinking use in the ENS corpus and two (6. 25%) in the
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JPN corpus. Both occurrences in JPN are from spoken
dialogue sections and are “let’'s see” used as hesitation
markers. At eight and 12 occurrences, respectively,

“let's see” and “let me see” are the most common
wordings in the ENS corpus. The five occurrences of
“let’'s say” are used as hesitation markers, and one of
“let me figure this out.” The last one is used as a way
for the speaker in a picture description dialogue to or-
ganise their thoughts, as seen in (1)

(1) A young man, okay. Well, let me figure this out.
A few weeks ago, a man was surfing and he lost
his wallet of money, so he — he went to look for
a job and he saw a sign which says, staff
wanted.

(XX 0_ENS_PTJ_PD_Main_merge.txt)

This example may shed light on why learners use
this category less frequently. The phrasal verb “figure
out” needs mental processing to retrieve from the
learner’'s mental lexicon than other hesitation markers.
Its very use implies that the speaker is in the middle of
a mental process. For a learner, the additional strain of
coming up with vocabulary while organising their
thoughts can pose an obstacle they prefer to avoid, opt-
ing either for simpler lexical items, such as “so” or
“well,” or non-lexical hesitation markers, such as “um”
or “uh.” Hesitation markers may be another helpful
area for more detailed research.

The final category, let of assertion, only occurred in
the ENS corpus. While sentential adverbs may be too
complex for learners at this stage, it is also worth con-
sidering whether the function of modifying the lis-
tener's previous utterance, as suggested by Washino

(2023, p. 206), or, more generally, presenting a counter-
argument in this “assertive” way is a reflection of a cul-
tural or cognitive difference. Phrases such as “let’'s be
honest” and “let’'s not forget” found in ENS are used to
present either a counter-argument or criticism. It may
be useful to compare these constructions across IC-
NALE corpora other than ENS and JPN to examine
whether their use by L 1 speakers of other languages
differs from native-speaker use in ways similar to that
of Japanese learners. For instance, its infrequent use

by L 1 speakers of other languages would indicate it is

a characteristic feature of English, rather than L 1 in-
terference, that makes its acquisition difficult. Con-
versely, if its use is more similar to that of native
speakers in corpora other than JPN and ENS, this may
suggest that there are semantic, cognitive, or cultural
features of Japanese that influence their lack of produc-
tion by Japanese EFL learners.

Conclusion

This paper examined let-causatives in a native Eng-
lish speaker and Japanese EFL learner corpus. Overall,
it appears that possible overlap with the (s) ase mor-
pheme or hortative may make it easier for Japanese
EFL learners to acquire some types of let-causatives
“let's

do Z,” and let of cooperative dialogue represent such

more easily than other ones. Let of permission,

constructions. Conversely, learners use expressions of
cooperative thinking less, possibly opting for less com-
plex hesitation markers, and appear more reluctant to
use expressions of tolerance and assertion, which con-
ceptually stray further from these constructions in
their L 1. However, it is also worth considering the in-
fluence of cultural factors in the Anglosphere such as
the avoidance of imposition, possibly also reflected by
the more frequent use by native speakers than by
learners (as opposed to make-causatives). This can be
done by examining English produced by L1 speakers
of other languages.

Abbreviation list

ABL — ablative

ACC — accusative
CAUSE — causative

DAT — dative

DIR — direction particle
GER — gerund

HOR — hortative

NOM — nominative
NPST — non-past

OKU — oku auxiliary verb
PST — past
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ERDOLZ LTy RO LN S,

Dikicky, AUES (O WE, KRIEA, FEK

f, WAy ARFE D Z b rolz,

N
[\t

o

sin x (r rad)

-2 - 0 1
cos x (mrad)

X7 sin(x-—vy), where y=—1/4(x rad) D& (+EN)
EZDEED cos x & £ U sin x DEFER

4. BbHIC

AKfgcik, 1) BMES2 RIEA BEEEE (M
y WCkoT@mansr s, 2.1) FOHELEY
Ee2BELMZROLZETRIBAIKES, 2.2)
ECTAPKREZ 22O EERIKES, 2.3) AD
EREER,rOMMy A RKEL, ZrrT7ICED
WTHERR L 72,

FEALMNEO IO T LIBWTNTA—F 2 EZD
CETHRRE AL T O AN OER L R S 2
EDTEEEZ D,
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[K1o7a 7T A« Python)
import numpy as np

import matplotlib.pyplot as plt

# 73T A—2 DBGE
N=2%*§
x = np.linspace(0, 2, N, endpoint=False)

# FHmESR
plt.figure()
ﬁl’leistyles o [V_Y’ l__Y’ l:l, ".']

count=10

#sin((x * pi)-y *pi) D77 K
for y in np.arange(0, 1/8 * 4, 1/8):
fy =np.sin(X * np.pi - y * np.pi)
plt.plot(x, fy, 'b'+ line_styles[count], linewidth=2)

count += 1

#x BT y=0 2R 9 a7 e b
plt.plot([0, 2], [0, 0], k)

# U ZB00
pltlegend(['y=0', 'y=n/8', 'y=21/8', 'y=31/8'"], loc="best’)

# BHORE

plt.xlim([0, 2])

plt.ylim([-2, 2])

plt.gca().set_aspect(‘equal’, adjustable="box")

# T YLVORTE
plt.xlabel(r'$¥itx¥m¥ (¥pi¥ rad)$, fontsize=18)

plt.ylabel(r'sinusoidal response $¥itf{xrm$', fontsize=18)

#x §ilod H KV R E
plexticks([0, 1/2, 1, 3/2,2], [0\, ", 1", ", 21, fontsize=18)

#y #hoo BV 5RE
plt.yticks(np.arange(-2, 2.5, 0.5), [-2%, ", -1, ", 0", ", '1', ", 2],
fontsize=18)

#2 SOHEOEZEN (Fy e b x )

ax2 = plt.gca().twinx() # A7 y Hil
ax2.spines['right].set_position((outward', 0)) # A{HIlZAL
A

ax2.set_ylim([-2, 2])

ax2.set_yticks(np.arange(-2, 2.5, 0.5))
ax2.set_yticklabels(['-2,", -1',",'0,",'1",", 2"], fontsize=18)

ax3 =plt.gca().twiny() # D x il
ax3.spines['top'].set_position((outward', 0)) # Il AL E:
ax3.set_xlim([0, 2])

ax3.set xticks([0, 112, 1,3/2,2])

ax3.set_xticklabels(['0",", '1", ", 2'], fontsize=18)

# WML 2 IE )T TRASRRE
plt.gca().set_aspect(‘equal’, adjustable=box")
ax2.set_aspect(‘equal’, adjustable="box")
ax3.set_aspect(‘equal’, adjustable="box'")

# TT T HFR
plt.show()

(X4 777" 2 - Python]
import numpy as np
import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

# NTRA—HRIE

N=2%4g
x =np.linspace(0,2 - (2/N),N) # x O&EiFHZ 5%
LineStylePat = [, -, "', ]
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#y=0 DIFED sin fhfR
yl=0
fys =np.sin((x * np.pi) - (y1 * np.pi))

#y=1/2 OYFED sin Hif
y2=-0.5
fyc = np.sin((x * np.pi) - (y2 * np.pi))

# 7'y bRUE
fig =plt.figure()
ax = fig.add_subplot(111, projection="3d")

#3D 7'm v b
ax.plot(x, fys, fyc, LineStylePat[0], color=1', linewidth=2)

# 7y RETYILORIE

ax.grid(True)

ax.set_xlabel(r$¥Htx¥rm¥ (¥pi¥ rad)$, fontsize=18)
ax.set_ylabel(r$¥itEsin(x¥rm$', fontsize=18)
ax.set_zlabel(r'$¥it¥cos(x¥rm$), fontsize=18)

# 74 hNA RORIE

ax.tick_params(axis=both’, which='major’, labelsize=18)

# 777 DI
plt.show()

(X5 D725 A« Python)
import numpy as np

import matplotlib.pyplot as plt

# T A—AERGE

N=2%48
x=np.linspace(0,2 - (2/N),N) #x OFFHE AR
LineStylePat=[-, -, "' -]

y=0 #y D&
k=2

Haf

o
=

L

HH O
#y=0 Tk=2 D& XD sin ¥
fys =np.sin(k * (x * np.pi) - (y * np.pi))

# 7'y RRGE

fig, axs = plt.subplots(4, 2, figsize=(8, 12)) # H 77w k
% 4x2 CYERR

fig.subplots_adjust(hspace=0.5, wspace=0.3) # 771w
I EIOD A — AR

# )71 > |k (subplot 1,1)
axs[0, 0].plot(x, fys, LineStylePat[0], color=", linewidth=2)
axs[0, 0].grid(True)
axs[0, 0].set_xlabel(r$¥itx¥rm¥ (¥pi¥ rad)$', fontsize=14)
axs[0, 0].set_ylabel(r'$¥it¥sin(x¥rm$', fontsize=14)

]

axs[0, 0].tick_params(axis=both', which="major’, labelsize=14)

# N—TTHT Ty FaARk
for loop in range(1, 4):
#cos & sin DA FHE
fc =np.cos(loop * (x * np.pi))
fs =np.sin(loop * (x * np.pi))

#cos i & DB (subplot2,1,3,1,4,1)

axs[loop, 0].plot(x, fys, LineStylePat[0], color=",
linewidth=2, label="sin(x)')

axs[loop, 0].plot(x, fc, LineStylePat[ 1], color='g,
linewidth=2, label='cos(x)")

axs[loop, 0].plot(x, fc * fys, LineStylePat[2], color=T,
linewidth=2, label='"cos(x)*sin(x)')

axs[loop, 0].grid(True)

axs[loop, 0].set_xlabel(r'$¥itx¥rm¥ (¥pi¥ rad)$),
fontsize=14)

axs[loop, 0].set_ylabel(r'$¥it¥sin(x)¥rm$', fontsize=14)

axs[loop, 0].tick_params(axis=both’, which='major’,
labelsize=14)

axs[loop, 0].set_title(fsum = {np.sum(fc * fys) / (N /
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2):21}")
axs[loop, 0].legend()

#sin i & OEEL (subplot 2,2, 3,2,4,2)

axs[loop, 1].plot(x, fys, LineStylePat[0], color=",
linewidth=2, label='sin(x)')

axs[loop, 1].plot(x, s, LineStylePat[ 1], color=g,
linewidth=2, label='sin(x)')

axs[loop, 1].plot(x, fs * fys, LineStylePat[2], color=T,
linewidth=2, label='sin(x)*sin(x)")

axs[loop, 1].grid(True)

axs[loop, 1].set_xlabel(r'$¥itx¥rm¥ (¥pi¥ rad)$),
fontsize=14)

axs[loop, 1].set_ylabel(r'$¥it¥sin(x¥rm$', fontsize=14)

axs[loop, 1].tick params(axis=both', which='major’,
labelsize=14)

axs[loop, 1].set_title(fsum = {np.sum(fs * fys) / (N /
2):.21}")

axs[loop, 1].legend()

# 777 DFTR
plt.show()

(7 D71 77 2 « Python]
import numpy as np

import matplotlib.pyplot as plt

# INT A—HERTE

N=2%#8

x=np.linspace(0, 2 - (2/N),N) #x iz 5%,
LineStylePat =[*-, -, ", -]

#sin I OFFA

y=0

fys =np.sin((x * np.pi) - (y * np.pi))
y=-1/2

7RO D 53

fyc =np.sin((x * np.pi) - (y * np.pi))

# 70y POBGE

plt.figure(figsize=(8, 8))

plt.plot(fys, fyc, LineStylePat[0], color="', linewidth=2,
label='sin(x) vs sin(x - 7/2)')

# FEUERR O]
pltplot([-2,2], [0, 0], k')  #x i
pltplot([0, 0], [-2,2], k') #y i

# RHEUR L AHBIRR DT

sqrt_half=1/np.sqrt(2)

plt.plot(sqrt_half, sqrt_half, '+, markersize=16, color=black’)
plt.plot([0, sqrt_half], [0, sqrt_half], --', linewidth=2)
plt.plot([sqrt_half, sqrt_half], [0, sqrt_half], 'g", linewidth=2)
plt.plot([0, sqrt_half], [0, 0], 'g", linewidth=2)

# BHORRE

pltaxis([-2, 2, -2, 2])

plt.gca().set_aspect('equal’, adjustable=box")
plt.xlabel(r$¥it¥cos(x)¥ ¥rm (¥pi¥ rad)$, fontsize=18)
plt.ylabel(r'$¥it¥sin(x)¥ ¥rm (¥pi¥ rad)$', fontsize=18)

#x & y il FEY

plt.xticks(ticks=np.arange(-2, 2.5, 0.5), labels=["-2', ", -1',", '0", ",
1,720

plt.yticks(ticks=np.arange(-2, 2.5, 0.5), labels=["-2', ", -1',", '0", ",
1,720

# T M RRIE

plttick params(axis=both’, which="major’, labelsize=18)

# A1 & ORI A BN

ax2 = plt.gca().twinx()

ax2.set yticks(np.arange(-2, 2.5, 0.5))

ax2.set yticklabels([-2',",'-1',",'0, ", "1, ", '2'])
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ax2.tick_params(axis=y', labelsize=18)

ax3 = plt.gca().twiny()
ax3.set_xticks(np.arange(-2, 2.5, 0.5))
ax3.set_xticklabels([-2',",'-1,",'0,",'1", ", 2)

ax3.tick_params(axis='x', labelsize=18)

# 777 DR
plt.grid(True)
plt.show()

Haf

o
=
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*HARSCHR S T

Usage Trends of Kurai in Young Children

Yusuke TOJI*

*School of Engineering, Nippon Bunri University

1. BU®IC

7 I AL ARRE R R LT, MR, RRE, B
VC - MR ET, 2& 21, (la) T [FEOHDS
BBXZOAN] THBZEE2ELTWVE, 72, (1b)
i ERTW] DEASWD [1HRLH LT hw] BIE
THHILaHRLTWwD, (lo) BT, BELED
[OTIDNEND | S EERERZEZEZTVDHEVD
CLrErRLTVD,

(1) a. WA
BRI, FEDZOAL SV,
(cf. HAFERLR CHEIZES 2009:136)
b. FEER:
D H DT BWIENRLTWZ,
(cf. HAFERLR CHEIZES 2008:246)
c. WYZT - FHMmAE:
HHEPETZEE T, TS WERS
FA? (cf HAFERR 784 2009:128)

WMBIZBT D27 54 DFHIZOWTIE, JBfrifges2:
05—2:08 (2:05132/5% HDZ ko LIk, T[4 1] T%
Fo) THIZZ TAMPBHSNED L xR L T
Bo Tz2& 21, KB (1959) &, 7 I 4120 THEs
2:08=2;09ZA122)DBE M L7z £k _TWw 25,

(2) a. IV I94FF, ¥4 a7 ? (2:08)
b. ILE NYA /), RAIFx 7914 =,
(2;09) (Fk B 1959:393)

F72, KA (1967) 1Z%)RA32;052 A 12 (32) Dl &, 4:
022512 (3b) OBIEAMMH L7z L BT WwWb,

(3) a. MWy#HZI4, (2;05)
b. I/TI5A4 AITIATHT AA4Fa,
(4;02) (RAME 1967:96)

L L, AT Cn 5B 7 54 o, EER
& OBEHBICE LTSN TR 00, U ar
T - BB IC OV TIBIARR SN v 7 T4 ORI
W2 & o TN ED D 5 D725 9 Hs

FATRIZBNT, RO 7 5 4 OHEOMHEIC
HHLZHABITERLORD v, &I (1959) 134020
SESEFRPFICOWTHRABALTEY, 7 IMIZHLT
CDBIERL TS, 72, KA (1976) 1, FEHe
BiEd, WEHER CHENICEDR L TBY, 79412 L
TEROBI R L TR TR SN L 2 HE LT
Whe LAL, WIFNOWIEDL 7 T 4 O AR
IZOWTIEFE L VR AT & Ze v,

Z 2T, KM% TIi& CHILDEST — ¥ N — 2
(MacWhinney 2000) 2k S LT 2 4RO 5T —
Y7 IADORENEL, 74 ORTo MR
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ENHLOD WA L2, ARETlx, Lo, 77
A ORFAZOWTYROMHABIICEN RIS, Z L %

W9 %o

2. REHE

2—1 F-—%

K7 Clx, CHILDES 7— % ~X— 2 (MacWhinney
2000) (ZIFE &N T 5 Ogawa 2 —/3¥ A (Ogawa 2016)
& Noji 2—7%Z (Noji 1973-77) D2 D4R (Ogawa
I — /¥ A Ayumi, Noji I — /% Z :Sumihare) % xJ % &

T, RO FADFERNZBIT L MEZHREL 2. #
HF—FIWFCLAN 70 75 A% M L T, Ayumi

(Ogawa 2016) & Sumihare (Noji 1973-77) ®47 7
A v (Ayumi 00900 — 60100, Sumihare 00000 —61100)
EXFRIZ, 7 T4 O & BT R MR LT,

2—2 REOHE
7 T4 DEMRIZOWT, B (1986:66) (X% ((4
a)), 2 ((4b)), WY 2T ((4e)) 23 B & %45
WML TWh, MBI EZBLZOHEL L TET LD
L, BERMS»OEOREZETIOZIET, B
DILTIZOWCHFE (1986) 1XEM (1986) (ZREHAAT
HTHEY, ZOFEMH (1986:209-211) (&7 514 DHLY
VTHRER E V) BERERT I E2IEHL TV 5,
(4) a. 17 H100/ CHWIZEEIZRER s
(cf. B 1986:66, (2)1)
b. BTHEEIBFICE LWL HWAETE,
(cf. B 1986:66, (3)5)
c. VA AF—IZDbD2LR0nD, L= {bniki
=P (cf. 7#H 1986:210, (5))

72, HAERRCR SCikmigesy (2008, 2009) 1, 77
A DOEWRIZOW T ((1a), BE ((1b), i
((1c)) D32 T B, HAERRB CEMIES
(2009:128) 1%, FHIZDWT, 7T A HFHlix I
DYVTHIFITH Y, HLERICEH L TRIRRDO L D, 4
RODBD, OB TREENRTVODLFHELFNEZS
LOENWN I TAHDIZHVSENS LR TW 5,

(1) a. BB
HHEEIZIE, FEPIOAL STz,
(cf. HAGERLR SCEMIE S 2009:136)

b. FEERE:
D H DT BWIENRLTWZ,
(cf. HARFERLR CEMES
c. WYZT - FHMmAE:
HHEPETZEE T, TS WERS
FAh? (of HARFERRSTEMZES 2009:128)

2008:246)

INoxEE 2, R ciREon7r— 7 2 EH
o BB, B 32T - Sl D3OI L 72,
@E(M%>#%ﬁ¢5mbifaamm£Li&ﬁw
£ (2009) 23RS AFHMIORCY 2 Cid @l L Tw b 7z
B, BT - FHiliHEE LTE t&)f_o

2—3 PEOFkHE

CHILDES 7— % N\— 2 DMFBERE R IR L TFEET
774 ORI EITN L, MO—EHBRLHOIEETOME D K
L, FAHEBREELBRINL 2. VEORER TR UiE %
DIELEERE L TV AEEIEF 0Tk CHEELE LT
Bl B, 7IAIIERALLERE R LI TEX L
KELTTIAM D5 (HARGER R SLENZES 2009:
128)0 D728, 754137 54 DRFELE L HoT
HETLTWh,

REOGHEIIH 2o T, FAEBVZNENOH %5
AL TEBIOREZHIM L 7zo F2RHIMEHEITRD & B
DThb, [F,/ BLE] LBz OND L DT
A Lz NEE/BE] L5z ond b oidf
JERP:E L7 (HARGERL R U ZESy 2009:135) 0 [
KR A7 b ] LFWHZ 5N L DIFIY LT -
FHEHEE Lize SO THIFCE 2 OIESLOH]
BRSO B ERE L. Lo L, HHE (1986:213)
B [IEZFEO Z LIFFENICHE L v, LA LA LEsRiuE
2 OWVIIFTH L) IR D] 1220 T, Bz FET
t%Wbif%%ﬁ&%%ﬁf%ét%ﬁtfwéii

, BlOARTHBTE R WG H b, TDOHA,
CMMEST FN—2IZEENDHHEOLRE B F 2
THIBFL 72

3. REHER

3—1 BRZED(FEHARE

FAE DR, Ayumi 12 B\ CTIEBEEH A oo F 2
WZHRATL T, 7o 21E, (Ba) @ [+ 6w], (6
b) @ THFHL S & o 2B EE3:014 5 4]
MR SNz, —7, (6a) O [HBHw], (6b) O [Z
N BV v o Z2FEEEHEEE3:0372 S Bl EIER S iz,
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Ayumi D% FEO MR FRAFNIEX IR,

S hETH LBV NDHD,

3;01. 00)
3;01. 00)

(Ayumi,

b. ATHLSWTT X, (Ayumi,

6) a. MLSVDEIMET LT,
(Ayumi, 3:03. 00)
b. ZELLAL I TUFTIH LA, bWV
KEL otz (Ayumi, 3:08. 00)
14
12
10
8
6
4
2
0
o o o o o o o o
S 8 8 § 8§ § g8 g
— AT ()
RET(RE)

- e REF(ERYILT - FF)

Bt 7714 OEREDERARARE (Ayumi)

Sumihare 1235\ T AL MO FEIEATL T
Wiz, ok 2, (7a) o [=2L 50w, (Th) o [=
NACH W] o B EIE2: 07 S BB S h
oo —H, Ba) @ [H—=L<BHW] 8b) o [
S5\ S R 2080 LRI S iz, 72
720, BEAEOABEPGORTLETHL I L,
BEECR AT L 720X 1Bl oA TEOLIBIH L2601 H (12
WA 22T\ 5 Z & H 5, Sumihare (28 TR
LD S HRITHBAE B E SN Eo & &Lk
Vo Sumihare @ % EO R AR IE X217,

CBEES BV ANRS,

(Sumihare, 2;07. 21)
b. =RALHW, (Sumihare, 3;02. 00)
=L HWE E ) 2,

(Sumihare, 2:08. 00)

b. BELrA, TAVIOY—=TERIHWKE

W ? (Sumihare, 2;10. 00)
14
12
10
8
6
4
2
o P R p——
o o o o o o o o
o o o o o o o o
(¥e) 0 o o (o] < o 0
o o — o o o o o
('] ('] (] o o o on on
— 2 T (1K)
REHIRE)

- e REH(ERYILT - 57

M2 771 OEREDERARKARE (Sumihare)

PEROR & & AR AR LT, BUY 32T - BRI
BATBEESNS, 728 21, Ayumi I2BWTOD [Z
DL BV ] Vo 72D 3T - G EE5; 047 5 B2
SN, &7 bIBILIBIE I N o7 T2,
Sumihare (2B W TIXHLY) 32T - FHIAED1IHI S I &
Nenro7z,

9) 22—, ZOLHWVWWTL ko
(Ayumi, 5:04. 00)

PDbE&by, BRO7 74 OMERIZBT, BMEAEE
D LR L CERET T A AN RO NS, F72,
WU A7C - BRI IR L & BRI L TR
THH XG0 SIS R SN 5,

3—2 EEREDOEREE

Ayumi |23\ T ) Sumihare 12 B W T L FEEH L
BB LD QRIS SN DD, BERE, KD ZL
e/, M3EENUTIRT L9 12 Ayumi 1B\ T4;
OO0V BERH 0 BT E 251361,  F2 1 F vk o B 5T A961
TH BN, 4025 BB EORE 176, AT
DBEFTEA2UBITH Y, 4:02%5 S FEEHEO R h
BHEO BRI E 82T, Dk, BERERO R R
b % < %o T\wh, Sumihare |23\ TIIBREUT 2 4%2;
0712141, FEHEFEA2:08121410, 25 107CHE B F i 23641
L ho D, AL E2ART &9 IO REt
NELELoTWh,
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RN 8 & » 2 8 § 3 8 n R R0 ILIIIRnNBI T
— () — R TR
RET(RE) REHRE)

- ZEHELY LT - FF@) - ZEH(ENY IZT - 2HH)

X3 7714 OEHEORETAGIE (Ayumi) X4 7714 OZFHEORETABIE (Sumihare)
xR I7MOZREORETRAGIE (Ayumi)

A 2;06 | 2;08 | 2:10 | 3:00 | 3:02 | 3;04 | 3;06 | 3;08 | 3:;10 | 4,00 | 4;02
PR 0 0 0 0 3 4 5 8 8 13 17
RE(FRED) 0 0 0 0 0 1 1 2 4 9 24
E?F(E%?ﬂﬁ;j 0 0 0 0 0 0 0 0 0 0 0

H i 4,04 4,06 4,08 4;10 5;00 5,02 5;04 5;06 5,08 5;10 6;00
BEHED) 17 18 19 24 24 25 31 36 40 43 45
RE(FRE) 26 31 33 37 39 43 53 64 68 76 80
Eg;r(ﬂg?ﬂﬁ;j 0 0 0 0 0 0 1 1 1 1 1
R®2 V74 DEZRAEORETAGE (Sumihare)

A i 2;06 | 2;08 | 2:10 | 3;00 | 3;02 | 3;04 | 3;06 | 3;08 | 3;10 | 4;00 | 4:02 | 4;04 | 4;06 | 4;08
B | o | 1 | 1 | 1 | 3| 6 | 7| 7|7 | 8| 8| 8| 8 | 8
REFRE) | 0 1 6 7 8 8 12 | 13| 14| 16 | 18 | 19 | 19 | 19
BARTHELY
ST oo | o] o O] oo ]| oO0o/|]O0O]|] O] O] 0] 0|0

ilfi)

H it 4;10 | 5;00 | 5;02 | 5;04 | 5;06 | 5;08 | 5;10 | 6;00 | 6;02 | 6;04 | 6;06 | 6;08 | 6;10 | 6;11
BEt@E | 8 | 8 | 8 | 8 | 8 | 8 | &8 | 8 | 9| 9 9| 9] 9|9
BEFREEE) | 23 | 23 | 24 | 25 | 25 | 25 | 25 | 26 | 27 | 27 | 29 | 29 | 29 | 29
BAGHELY
STk oo | o] ol o] oo ]| oO0o/|O0O]|] O] O] 0] 0|0

iffi)
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4. fEamERE

W72 T, CHILDES 7— % N— A2 ST w»
% Ayumi & Sumihare D 5FF x5 & LT, WD~
TADMERIZBIT L HEEMEL 2. ZORE, WA
FDSMO PR L CRAEAT L THER S NRD 5 2
&, WY ST - GBSO HEr S BN THER S L
o HZ L, BEREOMHUREIHMNL TR EH
BEDHNZ EDSH S NI 5 72,

WADTLHFNZBNTIE 7 T 1 OB E:, R,
WY 32T FHIAEOWTNOBIRT L2 L0 TED
2%, HBOTTFEIZ B TIIMBEAE» B S, K
BIEHESBE SN, B LT - FHMiFE
ENDLEVIHIHFVNRONDL, TDLH) LBHREBIZ -
SHT AL, RO EIZOEE - FERED LD
IR EN T L O LT 2 F 2D I242D 9
Lo AT, RO I OHEICHET LT — % %
HL2DS, T OWRIZEET 5T 0D, EDEH 7
BRI L > THFEDSSEEL, ED LBz £idm
B - HESIER E N T L ORIV TIES B OME
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